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PURPOSE AND SCOPE OF MAINTENANCE MANUAL CHAPTER 6 - 

6.1 PURPOSE OF MAINTENANCE MANUAL 
Schedules and procedures are established for the inspection, replacement, cleaning, adjustment, and 
general maintenance of the mechanical and electrical equipment used to operate the bridge. The frequency 
of maintenance is based on recommendations by the manufacturers and guidelines established by 
AASHTO Movable Bridge Inspection, Evaluation and Maintenance Manual. All maintenance forms and 
activities are to be recorded and maintained by the Maintenance Supervisor. 

6.2 LAYOUT OF MAINTENANCE MANUAL 
The maintenance section is divided into subsections that group equipment by type. Each subsection 
describes an equipment item, the number of such items, location, the maintenance frequency, and 
describes maintenance procedures. Photo references are included where applicable. Chapter 10 
Maintenance Forms are identified for the specific equipment. 

6.3 REFERENCES
AASHTO Movable Highway Bridge Design Specifications 
AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual 
Manual on Uniform Traffic Control Devises (MUTCD) 
Drawbridge Operation Regulations 33CFR Part 117 
National Electrical Code (NEC) 
National Fire Protection Association (NFPA) 70E - Standard for Electrical Safety in the Workplace 
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MAINTENANCE POLICIES CHAPTER 7 - 

7.1 INTRODUCTION  
This chapter describes minimum qualifications for maintenance technicians and provides detailed 
information for maintenance personnel to properly maintain the bridge in accordance with AASHTO 
guidelines.

7.2 MAINTENANCE TECHNICIAN TRAINING 
Maintenance technicians must be familiar with the layout of the bridge and all associated electrical and 
mechanical equipment and must be trained in the following areas. Training shall be scheduled and 
conducted by Delaware Department of Transportation. 

7.2.1 BRIDGE LAYOUT 
Each maintenance technician must be able to locate any piece of equipment of the bridge by name and 
designation (i.e. SW span lock motor). He or she must have an in-depth understanding of the electrical and 
mechanical systems and understand the functions of these systems.  

7.2.2 BRIDGE OPERATION 
Maintenance technicians must be able to operate the bridge and all ancillary devices in a safe manner as 
described herein. Each maintenance technician must be trained on all modes of operation and have a basic 
understanding of operation of the bridge.  

7.2.3 TROUBLESHOOTING AND EMERGENCY SITUATIONS 
Maintenance personnel must be trained in emergency situations and be capable to perform troubleshooting
as described in this manual. In the event of an emergency, the operator must have knowledge of proper 
procedures describes herein. 

7.2.4 BRIDGE MAINTENANCE 
Maintenance technicians must be trained in bridge maintenance activities as specified herein.  

7.3 LOCKOUT/TAGOUT PROCEDURE 
No electrical apparatus or electrically driven apparatus should be worked on while energized. The 
appropriate circuit breakers and/or disconnect handles for the equipment being worked on shall be locked in 
the open (off) position and tagged. The appropriate, immediate upstream circuit breaker or protective device 
should always be used to electrically isolate the equipment. A sign should be posted on the control desk to 
identify that the devices are tagged out of service. A contact person shall be identified on the tag. All lock-
out and tag-out procedures shall meet the requirements of NFPA 70E. Use a voltage meter to check for 
stray voltage prior to servicing electrical equipment. 

7.4 PERSONAL PROTECTIVE EQUIPMENT 
Appropriate Personal Protective Equipment (PPE) should be utilized when performing all maintenance 
tasks. Refer to Section 11.5 “Material Data Sheets” for material information (including MSDS sheets) which 
indicate recommended PPE when handling specific materials. Appropriate PPE should also be used when 
working on electrical components.  

7.5 MAINTENANCE ACCESS 
Maintenance personnel can access the bridge equipment by following the information provided below.
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7.5.1 ENTRANCE ROOM 
An entrance room is located on the bridge deck level in the control house and is accessible from a door 
facing south. Power distribution equipment such as the main service disconnect switch, generator 
receptacle, panel board, lighting transformer and disconnect switch are installed in the entrance room. 

7.5.2 CONTROL ROOM 
The control room is located on the upper level of the control house. A stairway located in the entrance room 
leads from the entrance room to the control room. A control desk is installed in the control room, and 
contains pilot devices and indicating lights to operate traffic signals, leaf motors, warning gates, brakes, and 
navigation lights.  

7.5.3 STORAGE ROOM 
The storage room is located on the upper level of the storage house located on the north side of the bridge. 
The storage room contains the spare parts for the mechanical and electrical systems.  

7.5.4 ELECTRICAL/MECHANICAL ROOMS  
The north and south electrical/mechanical rooms are located on the sublevel floor of the control house and 
storage house, respectively. A stairway in the control house leads from the entrance room down to the south 
electrical/mechanical room; and similarly stairs in the storage house leads to the north electrical and 
mechanical room.  

The following equipment is located in each electrical/mechanical room: 

Leaf motors, brakes, primary speed reducer, machinery shafts and couplings, rotary cam and 
brake limit switches, and disconnect switches 
Starter cabinets, relay control cabinet, span drive cabinets, and secondary resistors. 

7.5.5 SPAN LOCK AND RECEIVING SOCKET PLATFORMS 
Two span lock platforms are located underneath the east and west sides of the south leaf, and can be 
accessed through a pair of hatches on the curb of the roadway. Each span lock platform on the south leaf 
contains a span lock motor, motor coupling, span lock speed reducer, span lock disconnect switch, lock bar, 
lock bar position limit switches, front and rear guide, rack and pinion, an electrical enclosure, and conduits.  

The receiving sockets can be accessed from the roadway by partially raising the north leaf. 

7.5.6 COUNTERWEIGHT ACCESS PLATFORM 
The counterweight access platform is located between the bascule girders and connects the east and west 
sides of the bascule pier. The bascule pier is accessed via one of two doors in the electrical/mechanical 
room.

The bascule pier provides access to the live load bearings and the trunnion bearings and shafts. The 
counterweight access platform provides access to an opening in the trunnion girder which houses the 
secondary open gearing, one of the sleeve bearings, couplings, and shafting. The platform also provides 
access to the counterweight pockets. A pair of ladders connects the counterweight access platform to the 
top of the counterweight where the primary open gear frame is located. 

7.5.7 COUNTERWEIGHT PIT
Two counterweight pits are located on the lower level of the control house and storage house, and can be 
accessed by descending down the stairs located in the bascule pier, just outside of the electrical/mechanical 
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room. Sump pumps, live load bearing anchorages, and submarine termination cabinets are installed on the 
counterweight pit platform. The rack is mounted to the rack frame encased into the bascule pier concrete. 

7.5.8 FENDERS
Fenders can be accessed through an access door adjacent to the electrical/mechanical rooms on the 
sublevel floor. Fenders provide access to the fender navigation lights. 

7.6 MAINTENANCE OPENINGS 
For the requirements on maintenance openings, refer to Chapter 2. 

7.7 MAINTENANCE AND BRIDGE OPERATORS DURING OPENINGS 
The bridge must be staffed with the following personnel unless otherwise noted during all maintenance 
openings: 

One (1) Trained Bridge Operator 
Two (2) Maintenance Technicians (not required for vessel openings) 

The bridge operator shall be stationed in the control room level of the operator house. During emergency 
situations where the bridge and/or ancillary devices malfunction, one of the trained technicians shall be 
capable of relocating to one of the electrical/mechanical rooms as required.  

The maintenance technicians shall be stationed in the vicinity of the electrical/mechanical rooms and 
capable of relocating as directed by the operator.  

7.8 MAINTENANCE FORMS 
Maintenance personnel are required to complete maintenance forms provided in Chapter 10. 

7.9 MAINTENANCE REPORTING PROCEDURES 
All maintenance shall be conducted in accordance with procedures and protocols defined herein and in 
accordance with the latest edition of the AASHTO Movable Bridge Inspection, Evaluation and Maintenance 
Manual.

All maintenance activities shall be documented using forms provided in Chapter 10 of this manual. Record 
copies of maintenance forms shall be kept and filed by the supervisor. 
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ELECTRICAL AND MECHANICAL MAINTENANCE  

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 
The leaf support system consists of trunnion bearings, live load bearings and counterweights. The following 
outlines the basic maintenance of these items. 

8.1.1 TRUNNION BEARINGS 
8.1.1.1 DESCRIPTION 
Each trunnion bearing assembly supports the bascule leaves and provides the rotational axis through the 
trunnion shaft. The trunnion shafts are supported by a trunnion bearing and the trunnion girder. Each 
trunnion bearing is supported by a trunnion tower encased in the bascule pier concrete. The trunnion girder 
connects the two bascule girders while supporting the inboard end of each trunnion shaft. 

The trunnion bearings are split sleeve type journal bearings with split pillow blocks. The base is cast steel, 
and the bearing cap and lower bushing are a bronze alloy. Brass liners of various thicknesses are located 
between the bearing cap and base for adjustment to accommodate wear of the lower bushing. 

Each trunnion bearing has four grease fittings, two in the cap and two in the base.  Grease is purged 
through the trunnion shaft and bushing interface. 

The trunnion bearings closest to the electrical/mechanical room have shafting, which connects the output of 
the primary reducer to the input of the secondary open gear frame, running through the bore of the trunnion 
shaft. 

Refer to Photos numbered 9.1A and 9.1B. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.1.1.2 NUMBER OF ITEMS AND LOCATION 
There are four trunnion bearings. Two are used to support each bascule leaf. The trunnion assemblies are 
located in the bascule piers just forward of the leaf counterweights. 

8.1.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY
(Refer to Section 11.4.1 
for Bridge Maintenance 
Performance Standard)

Purge old grease by pumping new lubricant into the grease fittings. There 
are four grease fittings per trunnion bearing. Remove excess grease from 
the inboard and outboard sides of the trunnion bearings after lubricating. 
The lubricant should be Mobil Mobilux EP-2 grease or equivalent.  
Remove any debris that has accumulated on and around the trunnion 
assemblies and the portions of the bascule girders near the trunnions. 

ANNUALLY Check housing and supporting steel for signs of corrosion. Clean and spot 
paint areas of corrosion. 
Check housing cap bolts and base bolts for tightness. Tighten loose 
fasteners. 
Observe the trunnion bearings during opening and closing operations of the 
leaf. Note any unusual movements, binding, or abnormal sounds. 

8.1.2 LIVE LOAD BEARINGS 
8.1.2.1 DESCRIPTION 
The live load bearings react against the live load from traffic. The live load bearing consists of a strike plate 
which is in contact with the live load bearing plate. 

The strike plates and bearing plates are both American Society for Testing and Materials (ASTM) A36 steel. 
The strike plates are mounted to the bottom flange of the horizontal live load anchorage beam, supported by 
two vertical steel columns encased in the bascule pier concrete. The bearing plate is mounted to the 
bascule girder. 

The live load bearings are adjusted by adding or removing shims below the live load bearing plate.  

Refer to Photos numbered 9.1C and 9.1D. 

Refer to Sections 11.1 for components identification and 11.2 for lubrication schematics. 

8.1.2.2 NUMBER OF ITEMS AND LOCATION 
There are four live load bearings, one located at each bascule girder upper flange behind the trunnion 
bearing. One live load bearing on each leaf is accessible outside of the electrical/mechanical room. The 
other live load bearing on each leaf is located on the access walkway on the outboard side of the opposite 
bascule girder. 

8.1.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Check that all live load bearings are in contact with their bearing plates 
when the span is closed and the span locks are driven. There should be no 
movement of the live load bearing plate when heavy traffic loads cross the 
span. 
Clean debris from all supporting members and plates 

SIX MONTHS Remove debris from the area surrounding the connection of the live load 
anchor to concrete foundation. 
Clean and spot paint areas of corrosion to the live load bearing assembly 
and anchorage.  The live load bearing components shall be painted using 
the paint system specified by the DelDOT standard Specifications for 
painting existing structural steel. 

ANNUALLY Check that all fasteners are tight. Tighten loose fasteners. 
Check the contacting surfaces between the strike plate and bearing plate 
for deformations and wear. There should be no corrosion on the contact 
areas of either plate. If corrosion is present, clean the bearing surfaces. 

8.1.3 COUNTERWEIGHTS
8.1.3.1 DESCRIPTION 
The counterweights are concrete masses that counterbalance the weight of the forward portion of the 
bascule leaves. 

Each counterweight has four pockets located on the front face where balance blocks can be placed.  

Refer to Photos numbered 9.1E and 9.1F. 

8.1.3.2 NUMBER OF ITEMS AND LOCATION 
There are a total of two counterweights, one on each bascule leaf located behind the trunnion bearings. 

8.1.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

ANNUALLY Check counterweight balance pockets for proper drainage and clean out 
debris. 
From the counterweight pit floor and platforms/walkways, visually check the 
counterweight concrete for spalling, cracks, and signs of structural distress. 
Check for shifting of balance blocks.  Neatly restack blocks or plates that 
have fallen over or shifted out of position.
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8.2 SPAN DRIVE MACHINERY
The span drive machinery for each leaf is located in the electrical/mechanical room on the bascule piers and 
within the bascule piers. Span drive machinery for each leaf consists of two 60 HP electric motors, three 
brakes, one enclosed speed reducer, two bevel gear sets, one intermediate spur gear set, rack and pinion, 
shaft bearings, couplings and shafts. Each AC motor has a full load torque of 450 ft-lb at a speed of 700 
RPM, and full load current of 109 Amperes. 

8.2.1 MOTOR BRAKES 
8.2.1.1 DESCRIPTION 
The motor brakes are used to brake the span for normal and emergency stopping of the span during bridge 
operations.  

The motor brakes were manufactured by General Electric and are electric shoe brakes. All General Electric 
brakes have been modified from their original installation with an Eldro Thruster and modified brake yoke 
bracket to accommodate the new thruster. 

The motor brake frames are model number IC9516-465N and manufactured by General Electric. North 
motor brake No. 1 (south motor brake No. 2) has a 14 inch diameter brake wheel. North motor brake No. 2 
(south motor brake No. 1) and motor brake No. 3 have a 14 inch diameter brake wheel mounted to the 
coupling. Nameplates on the brakes indicate that a spring length of 6 19/32 inches provides a braking torque 
of approximately 700 ft-lbs. All motor brakes are spring set and electro-hydraulically released, as 
commanded by the bridge control system. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2D, and 9.2E. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.1.2 NUMBER OF ITEMS AND LOCATION 
Each leaf is equipped with a total of three motor brakes.

One motor brake is located between each main span motor and primary speed reducer. The other motor 
brake is located at the rear of the main leaf motor No. 1. 

8.2.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL Maintenance personnel shall reference the Manufacturer’s Operation and 
Maintenance Manuals for detailed instructions on specific Annual 
maintenance requirements. 
Brake actuator repairs shall be performed by an EMG authorized specialist.  
The brake frames shall be adjusted by the contractor.

MONTHLY Perform brake test. Refer to Section 4.10 for the brake test procedure.  
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ANNUALLY 
(Refer to Section 
11.4.2 for Bridge 
Maintenance 
Performance 
Standard)

Inspect brake shoes and brakewheel for wear, dust, dirt, grease and proper 
adjustment. Check the brake pad thickness. Notify the Engineer if the 
remaining thickness is less than 1/16 inch. 
Check clearance between the brake shoe and brakewheel. The measured 
gap shall have a minimum of 1/64 inch clearance between brake shoe and 
brakewheel when hand released. If clearances need to be adjusted, the 
linkages shall be adjusted in accordance with Section 11.7.3. If adjustments 
are made to the linkages, the reserve stroke and spring length should be 
verified and adjusted as well. Adjustment procedures are located within 
Section 11.7.3. 
Inspect mechanical linkages for wear, broken parts and tightness of nuts 
and bolts. Check for freedom of moving parts (no binding or sticking). 
Check for excessive heating of parts evident by discoloration of metal parts. 
Check operations of the brake during test operations of the bridge. Check 
for any unusual odor and excessive vibration. 
Check the brake housing and linkages for evidence of water dripping on the 
brake and corrosion. 
Check adjustment of limit switches and hand release devices and adjust for 
proper operation. 
Check brake actuator reserve stroke is approximately 0.8 inches +/- 1/16 
inch. As the brake pads wear, the reserve stroke becomes shorter. If the 
reserve stroke is less than 1/4 inch, adjust linkages as specified in Section 
11.7.3. 
Check the brake spring length. Use a tape measure to measure the length 
of the spring. Adjustment procedure for adjusting the spring length as well 
as corresponding brake torque data graphs are located in Section 11.7.3. 
The spring length shall be adjusted to within 1/16 inch. At the time this 
Manual was created, the spring lengths were measured to be 6 7/8 +/- 5/16 
inch. Table 3 in Section 11.7.3 shows the existing motor brake torque range 
is 550 ft-lbs to 750 ft-lbs. 
Lubricate bearing pins using Mobil Mobilgear 600 XP 220 or equivalent 
lubricant. Lubricate pins using an oil can and applying a couple of drops to 
the brake pins. Cycle brakes manually using the hand release lever while 
applying the lubricating oil. Do not allow oil to drip onto the brake wheel. 
Remove any oil residue that drips from the brake pins. 
Check for loose brake terminations. Tighten loose connections. 
During winter months, verify that the brake pads are not frozen to the 
brakewheel. 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that no oil gets on the brakewheel surface as this may cause the 
brakewheel to slip within the brake shoes which may decrease the overall braking capacity. 

8.2.2 COUPLINGS
8.2.2.1 DESCRIPTION 
Each coupling transfers torque from one shaft to another. 
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Gear couplings are used to transmit the torque in the span drive machinery shafting from the primary speed 
reducer output shaft through the span drive machinery open gear shafting. The gear couplings have one 
grease fitting and one purge plug located in the coupling cover. 

Grid couplings are used at the brakewheel couplings to transmit torque from the motors to the primary 
speed reducer input shaft. The brakewheels are mounted to the grid couplings to provide a braking surface 
for the motor brakes. 

Jaw couplings, manufactured by Lovejoy, are used to connect the instrumentation equipment to the span 
drive machinery and to connect the transmitter to the rotary cam limit switch. The jaw couplings do not 
require lubrication. 

Refer to Photos numbered 9.2B, 9.2F, 9.2G, 9.2H, 9.2I, and 9.2J. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.2.2 NUMBER OF ITEMS AND LOCATION 
The span drive machinery for each leaf has five gear couplings and two brakewheel couplings. Brakewheel 
couplings connect each main leaf motor front output shaft to the input shaft of the primary speed reducer. A 
gear coupling with a split sprocket affixed to the coupling hub connects the primary speed reducer output to 
the span drive machinery output shaft. Two gear couplings connect shafting from the primary reducer output 
shaft to the secondary open gear frame bevel pinion shaft. Two gear couplings connect a floating shaft 
between the secondary open gear frame bevel gear shaft and the primary open gear frame bevel pinion 
shaft. 

Jaw couplings are used to connect the main leaf motor No. 1 rear output shaft to the overspeed 
switch/tachometer assembly. A jaw coupling is used to connect the span position rotary cam limit switch to 
the sprocket driven by the primary speed reducer output shaft coupling. A jaw coupling is also used to 
connect the rotary cam limit switch output shaft to the transmitter input shaft.

8.2.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Do not disassemble couplings unless shafts are properly supported. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect key and keyways at all couplings for grease leakage, tightness, and 
cracking. Check coupling flange bolts for corrosion and tightness.  Tighten 
loose fasteners. 
Inspect for leaks at seals and gaskets. If the seal is leaking, inspect for 
damage. Notify the Engineer if the seal is damaged.  
Inspect jaw couplings for cracking or damage. 
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SIX MONTHS 
(Refer to Section 
11.4.3 for Bridge 
Maintenance 
Performance 
Standard)

For gear couplings, purge lubricant and replace with new Mobil Mobilux EP-
0 or equivalent.  
Visually inspect couplings and brakewheel couplings for relative movement 
between coupling components during operation of the span drive machinery. 

FIVE YEAR  
(Refer to Section 
11.5.3 for Bridge 
Maintenance 
Performance 
Standard) 

For brakewheel couplings, purge lubricant and replace with new Falk Long 
Term Grease (LTG) or equivalent. 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that no grease gets on the brakewheel surface as this may cause 
the brakewheel to slip within the brake shoes as the brake is activated which may decrease the 

overall braking capacity. 

8.2.3 PRIMARY REDUCERS 
8.2.3.1 DESCRIPTION 
The primary speed reducer is operated to increase torque and reduce speed from the input shaft to the 
output shaft through internal gearing. 

The primary reducers are Earle Gear speed reducers. The primary reducer is a parallel shaft reducer and 
has a gear ratio of 6.42:1. The nameplate on the primary reducer has a serial number specific to the 
particular unit that should be referenced if inquiries to the manufacturers are ever required (Refer to Section 
11.7.1 for specifications). 

The primary reducers are oil lubricated enclosed speed reducers. The input and output shaft bearings have 
oil reservoirs that require oil lubrication from the plugged port located in the top of the reducer housing at 
each bearing location. 

Refer to Photos numbered 9.2B, 9.2C, and 9.2F. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.3.2 NUMBER OF ITEMS AND LOCATION 
There is one primary reducer on each leaf. The primary reducer is located in the electrical/mechanical room.  
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8.2.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Visually inspect the oil level in the sight gauge and bearing reservoirs before 
operating the leaf.  Add oil to the reducer if the oil level in the sight glass is 
more than ¼” below the oil level line on the lubrication plate. 
Listen for unusual noises during operation of the machinery. Report any 
unusual noises to bridge management. 
Inspect the breather. Replace the breather if it is saturated or damaged. 

ANNUALLY 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Check for excessive leakage at the seals. 
Check fasteners for tightness. Tighten loose fasteners. 

FIVE YEAR  
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Replace oil in the speed reducer housings with Mobil Mobilgear 600 XP 220 
or equivalent. 

8.2.4 BEARINGS
8.2.4.1 DESCRIPTION 
Each bearing supports the span drive machinery shafting throughout the mechanical system. Sleeve type 
journal bearings support the span drive machinery shafting.  

The sleeve bearing housings contains a bronze bushing secured to the cap and base. A grease fitting is 
located in the bearing cap and grease is purged through the shaft/bushing interface. Laminated brass liners 
are located between the bearing cap and base to accommodate for wear of the bronze bushing. 

There are also two instrumentation bearings with nonadjustable single piece housings. 

Refer to Photos numbered 9.2H, 9.2I, 9.2J, 9.2K, and 9.2L. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 
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8.2.4.2 NUMBER OF ITEMS AND LOCATION 
There are a total of eleven bearings used to support the various shafts in the span drive machinery. On the 
primary open gear frame located on the counterweight, two sleeve bearings support the main pinion shaft, 
two sleeve bearings support the intermediate pinion shaft, and two sleeve bearings support the bevel pinion 
shaft. On the secondary open gear frame, two sleeve bearings support the bevel gear shaft and two sleeve 
bearings support the bevel pinion shaft. One sleeve bearing supports the shaft connected to the primary 
reducer output shaft, which runs through the trunnion bearing.  

Two bearings support the sprocket shaft which is connected to the rotary cam limit switch input shaft. 

8.2.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.1 for Bridge 
Maintenance 
Performance 
Standard)

Fill with new grease, as required to completely purge the bearing of the 
existing grease. Remove excess purged grease. Use Mobil Mobilux EP-2 or 
equivalent. 

ANNUALLY Check bearing cap and base fasteners for tightness. Tighten loose 
fasteners. 

8.2.5 OPEN GEARING 
8.2.5.1 DESCRIPTION 
Each open gear set increases torque and reduces rotational speed to operate the bridge. 

The primary open gear frame consists of a rack and pinion set, an intermediate spur gear and pinion set, 
and a bevel gear and pinion set.  

The rack is an 88 tooth rack with a 600 inch pitch diameter, special 20° stub cut involute tooth profile, and a 
face width of 13 ¾ inches. The rack is composed of 4 rack segments and made of grade 65-35 cast carbon 
steel. The main pinion is a 15 tooth spur gear with a 23.873” pitch diameter, special 20° stub cut involute 
tooth profile, and a face width of 14 ½ inches. The main pinion is made of Class A forged alloy steel and is 
integral with the pinion shaft. 

The intermediate spur gear is a 63 tooth gear with a 70.187 inch pitch diameter, 20° full depth involute tooth 
profile, and 8 inch face width. The spur gear is made of grade 65-35 cast carbon steel and is keyed to the 
shaft. The intermediate pinion is a 17 tooth spur gear with an 18.939 inch pitch diameter, 20° full depth 
involute tooth profile, and a face width of 8 ½ inches. The pinion is made of Class A forged alloy steel and is 
integral with the pinion shaft. 
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The bevel gear is a 79 tooth gear with 56.580 inch pitch diameter, 20° full depth involute tooth profile, and a 
face width of 6 ½ inches. The bevel gear is made of grade 65-35 cast carbon steel and is keyed to the shaft. 
The mating bevel pinion is a 21 tooth gear with a 15.040 inch pitch diameter, 20° full depth involute tooth 
profile, and a face width of 6 ½ inches. The bevel pinion is made of Class A forged alloy steel and is integral 
with the shaft. 

The secondary open gear frame consists of a bevel gear and pinion set. 

The bevel gear is a 50 tooth gear with a 35.810 inch pitch diameter, 20° full depth involute tooth profile, and 
a face width of 4 ¼ inches. The bevel gear is made of grade 65-35 cast carbon steel and is keyed to the 
shaft. The mating gear is a 23 tooth bevel pinion with a 16.473 inch pitch diameter, 20° full depth involute 
tooth profile, and a face width of 4 ¼ inches. The bevel pinion is made of Class A forged alloy steel and is 
integral to the shaft. 

All open gearing is lubricated with grease that is brushed onto the gear teeth manually. 

Refer to Photos numbered 9.2I, 9.2J, 9.2K, and 9.2L. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.5.2 NUMBER OF ITEMS AND LOCATION 
Each leaf has one primary open gear frame located on the counterweight and one secondary open gear 
frame located in the trunnion girder.  

The main pinion shaft, intermediate pinion shaft, and bevel pinion shaft of the primary open gear frame are 
each supported by two sleeve bearings. The racks are fastened to a rack girder which is encased in the 
bascule pier concrete. The bevel pinion shaft and bevel gear shaft in the secondary open gear frame are 
each supported by two sleeve bearings.  

8.2.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease. 



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

July 2018 8-11 Delaware Department of Transportation 

ANNUALLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Replace open gear lubricant using Mobil Mobiltac 325 NC or equivalent. 
Verify that fasteners connecting the rack to the rack support are secure and 
free of corrosion.  Tighten loose fasteners.  Clean and spot paint areas of 
corrosion on the rack support and fasteners. 
Inspect keys and keyways for tightness and cracking. 
Observe the open gearing during raising and lowering operations. Note 
excessive vibrations, binding, and unusual noises. 

8.2.6 INSTRUMENTATION DRIVE EQUIPMENT 
8.2.6.1 DESCRIPTION 
The instrumentation drive equipment transfers the rotation of the primary reducer output shaft to the input 
shaft of the rotary cam limit switch. 

A split sprocket is mounted to the flange of the coupling on the output shaft of the primary reducer. A drive 
chain connects the split sprocket to a shaft mounted sprocket, which is connected to the input shaft of the 
rotary cam limit switch. 

Refer to Photos numbered 9.2F and 9.2G. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.6.2 NUMBER OF ITEMS AND LOCATION 
One set of instrumentation drive equipment is located in each electrical/mechanical room.  

8.2.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS 
(Refer to Section 
11.4.9 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate the instrumentation drive chain using CRC TAC 2 Adhesive Chain 
Lubricant or equivalent lubricant. Remove any excess lubricant from 
components. 

8.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 
The span lock machinery is located at the toe of the south bascule leaf and provides a locking mechanism 
and transfers live loads (traffic loads) between the north and south leaves of the bridge’s bascule span. 
There is one span lock system on both the east and west sides of the bridge. Each span lock system is 
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comprised of a span lock motor, motor coupling, span lock speed reducer, lock bar, rack and pinion, front 
and rear guides, and a receiving socket.  

Refer to Photo numbered 9.3A for span lock machinery access identification. 

8.3.1 LOCK BARS, GUIDES AND RECEIVERS 
8.3.1.1 DESCRIPTION 
The span lock machinery electrically operates a lock bar that provides a locking mechanism and transfers 
live load between the two bascule leaves. 

The span lock machinery retracts and extends a lock bar through the front and rear guides and into and out 
of the receiving socket. The guides support the lock bar when it is in the retracted position.  

The rear guides, front guides, and receiving sockets are castings which contains an upper and lower bronze 
bushing which is fastened to the respective guides/sockets. 

The lock bar and receiving sockets require grease to be brushed onto the sliding surfaces of the lock bar 
and bushings. In order to lubricate the guides, traffic needs to be stopped and the lock bars pulled to access 
the areas of the lock bar that are normally engaged with the guides with the lock bars driven. 

Refer to Photos numbered 9.3A, 9.3B, 9.3C, 9.3D, and 9.3E. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.1.2 NUMBER OF ITEMS AND LOCATION 
There are two span lock systems on the bridge. Each span lock system includes a lock bar, receiving socket 
and front and rear guide. The span lock rear guides are mounted to the inboard side of the south leaf 
bascule girder web (one on the east side and one on the west). The front guides are mounted to the south 
leaf Floorbeam 0 web. The receiving sockets are mounted to the north leaf Floorbeam 0 web. 

8.3.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.7.4 for Bridge 
Maintenance 
Performance 
Standard)

Remove existing lubricant and brush or swab the lock bar and receiving 
socket sliding surfaces with Mobil Mobilux EP-2 grease or equivalent.  
Visually inspect guides and sockets, lock bars, fasteners and shims for 
damage. With traffic on the span, observe the lock bars, guides, and 
receiving sockets for relative vertical movement, resulting in the lock bars 
impacting the top or bottom of the guide or receiving socket sliding surfaces. 
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ANNUALLY Check the guide and socket fasteners for tightness. Tighten loose fasteners.
The socket guide and housings shall be checked for cracking (Refer to 
Photos 9.3D and 9.3E). Inspect the areas where the housing changes 
shape (flange radii). One way a crack is observed is a thin line of corrosion 
emanating from the stress concentrations (flange radii).
Check sockets and guides for paint failure.  Clean flaking paint from 
components and spot paint areas of corrosion.

8.3.2 SPAN LOCK REDUCER 
8.3.2.1 DESCRIPTION 
The span lock speed reducer is operated to increase torque and reduce speed from the input shaft to the 
output shaft through internal gearing. 

The span lock reducers are manufactured by Falk. The span lock reducer is a quadruple reduction 
concentric shaft speed reducer and has a gear ratio of 205:1. The name plate on the span lock reducer has 
a serial number specific to the particular unit that should be referenced if inquiries to the manufacturers are 
ever required (Refer to Section 11.7.2 for specifications). 

The span lock reducers are oil lubricated enclosed speed reducers.  

Refer to Photo numbered 9.3B.  

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.2.2 NUMBER OF ITEMS AND LOCATION 
Each span lock system has one span lock speed reducer located on the span lock platform.  

8.3.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.7.2 for Bridge 
Maintenance 
Performance 
Standard)

Before operating the span lock machinery, temporarily loosen / remove the 
oil level plug and check the oil level inside the reducer housing.  Add oil to 
the reducer if the oil level is more than ¼” below the oil level plug. 
Listen for unusual noises during operation of the machinery. Report any 
unusual noises to bridge management. 
Inspect the breather.  Replace the breather if it is saturated or damaged. 
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ANNUALLY 
(Refer to Section 
11.4.7.2 for Bridge 
Maintenance 
Performance 
Standard)

Check for excessive leakage at the seals. 
Check fasteners for tightness. Tighten loose fasteners.  Refer to Section 
11.7.2 for torque specifications.

FIVE YEAR 
(Refer to Section 
11.4.7.2 for Bridge 
Maintenance 
Performance 
Standard)

Replace oil in the speed reducer housings with Mobil Mobilgear 600 XP 220 
or equivalent. 

8.3.3 SPAN LOCK MOTOR COUPLING 
8.3.3.1 DESCRIPTION 
The span lock motor coupling transfers torque from the output shaft of the span lock motor to the input shaft 
of the span lock reducer. 

The span lock motor coupling is a Falk 1030T10 grid coupling. 

Refer to Photo numbered 9.3B.  

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.3.2 NUMBER OF ITEMS AND LOCATION 
Each span lock system has one span lock motor coupling connecting the span lock motor output shaft to the 
span lock reducer input shaft. 

8.3.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect keys and keyways at all couplings for grease leakage, tightness and 
cracking. Check coupling flange bolts for corrosion and tightness.  Tighten 
loose fasteners. 
Inspect for leaks at seals and gaskets. If coupling is leaking grease from 
seals, remove coupling cover to inspect seal. Notify the Engineer if the seal 
is damaged.  If coupling covers are removed, replace lubricant. 
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FIVE YEAR 
(Refer to Section 
11.4.7.1 for Bridge 
Maintenance 
Performance 
Standard)

Replace coupling lubricant and check for misalignment. Use Falk Long Term 
Grease or equivalent 

8.3.4 SPAN LOCK RACK AND PINION 
8.3.4.1 DESCRIPTION 
The span lock rack and pinion converts the rotary motion from the span lock speed reducer output shaft into 
linear motion to drive and retract the lock bar.  

The rack has 26 teeth with a 20° full depth involute tooth profile and a 2 ½ inch face width. The rack is made 
of grade 65-35 cast carbon steel and is fastened to the bottom of the lock bar. The span lock pinion is a 17 
tooth spur gear with a 6.764 inch pitch diameter, 20° degree full depth involute tooth profile, and 3” face 
width. The span lock pinion is made of Class E forged alloy steel and is keyed to the speed reducer output 
shaft.

Refer to Photos numbered 9.3B and 9.3C.  

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.4.2 NUMBER OF ITEMS AND LOCATION 
Each span lock system has one rack and pinion set. The rack is bolted to the underside of the lock bar. The 
pinion is keyed to the span lock speed reducer output shaft. 

8.3.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

MONTHLY 
(Refer to Section 
11.4.7.3 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease. 

THREE MONTHS Check rack mounting fasteners for tightness. Tighten loose fasteners.
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ANNUALLY  
(Refer to Section 
11.4.7.3 for Bridge 
Maintenance 
Performance 
Standard)

Replace rack and pinion lubricant with Mobil Mobiltac 325 NC.  
Inspect keys and keyways for tightness and cracking. 
Observe the open gearing during operation of the span lock machinery. 
Note excessive vibrations, binding, and unusual noises. 

8.3.5 CENTERING DEVICE AND CENTERING GUIDE 
8.3.5.1 DESCRIPTION 
As the spans are lowered into the final seated position, the centering device and guide ensures that the 
spans are properly aligned.  

The centering device is made of Class E forged carbon steel and has a pair of manganese steel wear plates 
on the outboard sides. The centering guide is a steel casting and has a pair of manganese steel wear plates 
on the inboard faces.  

Refer to Photos numbered 9.3F, 9.3G, and 9.3H.  

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.5.2 NUMBER OF ITEMS AND LOCATION 
There is one centering device and centering guide on the bridge. The centering device is mounted to the 
web of Floorbeam 0 at the toe of the south leaf. The centering guide is mounted to the web of Floorbeam 0 
at the toe of the north leaf. 

In order to lubricate the centering device and guide, one leaf needs to be raised to eye level in order to 
access the wear plate surfaces. Once complete, the leaf needs to be lowered into the seated position and 
the opposite leaf raised to eye level to repeat lubrication. 

8.3.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.8 for Bridge 
Maintenance 
Performance 
Standard)

Apply grease to the sliding surfaces of the centering device and guide. 
Remove existing lubricant and brush or swab the centering device and 
centering guide wear plates with Mobil Mobilux EP-2 grease or equivalent.  
Visually inspect centering device, centering guide, wear plates, and 
fasteners for excessive wear, deformation, fit, or damage.  
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ANNUALLY  Visually inspect centering device and centering guide components at flange 
radii and mounting connections. Components should be checked for cracks, 
rust and section loss. Mounting connections should be checked for corrosion 
and tightness. All components should have flaking paint brushed clean and 
spot painted.  Do not paint the wear plate contacting surfaces. 

8.4 TRAFFIC GATES 
Traffic gates are comprised of warning gates located on the approaches and are used to stop traffic prior to 
a bridge opening. 

8.4.1 WARNING GATES 
8.4.1.1 DESCRIPTION 
Warning gates signal on and off going traffic to stop for a bridge opening. The gate support stand is 
mounted adjacent to the roadway.  

Refer to Photos numbered 9.4A, 9.4B, 9.4C, and 9.4D. 

Refer to Section 11. 2 for lubrication schematic, Section 11.6 for component manufacturer list, and Section 
11.8.1 for the manufacturer’s manual of the unit.  

8.4.1.2 NUMBER OF ITEMS AND LOCATION 
There are four warning gates on the bridge, located on both the north and south sides of the bascule span.  

8.4.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL The warning gates are outfitted with a shear pin that is intended to fail if the 
gate is impacted by a vehicle. Spare pins should be available in the event of 
a failure. If additional pins are required, they can be obtained from the gate 
manufacturer. Replacement of a failed shear pin requires tightening a nut 
onto the shear pin. Use nylon insert lock nuts. Hand-tighten the nut with a 
small wrench; the nut should not be heavily tightened. The shear pin should 
be able to rotate when turned by hand or with a small wrench after 
tightening. The gate should not be operated with a failed pin, if not otherwise 
restrained. 
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SIX MONTHS  Check the transmission oil level.  If oil is low check seals for evidence of 
leaks and add oil until the oil is up to the appropriate level.  Use Mobil 600W 
Cylinder Oil or equivalent. 
Lubricate shaft bearings and rod ends until clean grease is purged from the 
bearing or rod end. Use Mobil Mobilux EP-2 or equivalent. 
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 Adhesive 
Chain Lubricant or equivalent. 
Check the roller chain tension and tighten if loose. 

ANNUALLY Replace warning gate transmission oil with Mobil 600W Cylinder Oil or 
equivalent. 
Check hardware for damage and corrosion. Replace damaged hardware.  
Check electrical connections and tighten loose connections.  
Remove excess grease, oil and debris from equipment. 
Check gate housing for corrosion. Clean and spot paint areas of corrosion 
on the housing. 
Check condition of gaskets and replace if damaged.  

8.5 ELECTRICAL POWER SYSTEMS 

8.5.1 MOTOR CONTROL CABINETS 
8.5.1.1 DESCRIPTION 
The control cabinets house motor controllers, relays, over-current protection, and metering equipment. The 
motor control cabinet North (MCC-N) and South (MCC-S) are located in their respective 
electrical/mechanical rooms. 

Refer to Photos numbered 9.6A and 9.6B. 

8.5.1.2 NUMBER OF ITEMS AND LOCATION 

8.5.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

Quantity Location Equipment Name 
1 Operator’s House MCC-S 

1 Storage House MCC-N 
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THREE MONTH Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches. 
Check circuit breaker disconnects for proper operation. 
Inspect terminal block screws and hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation 
Inspect all circuit breakers. Verify with a meter that continuity is broken on trip 
or switch off conditions. With the circuit breaker in the OFF position, use a 
multimeter to measure the current and voltage on the load side conductors. 
The multimeter should read 0 amps and 0 volts. 
Check all starter contacts. Note when nearly all of the silver tip is gone and the 
contact tip support is exposed. Do not file the contacts. Filing or otherwise 
dressing the contacts only results in lost tip material and reduces starter life.  
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the motor control 
center. Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent. They may not have the same short-
circuit withstand ability and current limiting ability. 
Inspect fuse clips for dirt and verify that the clips provide a tight fit. 
Verify enclosure lights turn on when doors are open. Replace burned out 
bulbs. 
Verify enclosure heaters and thermostats are functioning properly. 
Check the condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, or 
connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and that 
the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contactor without load, remove power to the MCC 
cabinet and with a non-conductive object, press the button on the contactor.  
The button is usually located on the front or bottom of the housing.  
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing. A loud noise and arcing on 
closing is usually due to contact bounce. 
Measure and record current draw on load side of contactor. An elevated 
reading may indicate a poor connection.  If the recorded current (excluding the 
current at startup) exceeds the full load current on the motor nameplate, notify 
bridge management.
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8.5.2 DRIVE CABINETS AND RESISTORS 
8.5.2.1 DESCRIPTION 
Drive Cabinets are free standing enclosures which house the leaf motor drive, control relays, contactors, 
circuit breakers, fuses, and terminal blocks. Primary and secondary resistors are installed in close proximity 
to each drive cabinet.  

Refer to Photos numbered 9.6A, 9.6B, 9.6C, 9.6G, and 9.6T. 

8.5.2.2 NUMBER OF ITEMS AND LOCATION 
Each electrical/mechanical room contains two drives, two sets of primary resistors, and two sets of 
secondary resistors. Each set of drives are capable of operating in a master/slave arrangement. Each drive 
can be selected from master to slave via a control switch located inside one of the drive cabinets.  A master-
slave control is used when multiple motors share a common system speed feedback tachometer.  The 
system is used when multiple motors must operate in a shared load arrangement and the control is to 
supply dynamic current limiting for each motor.  The supervising speed regulation function is provided by the 
master control with an auxiliary speed error signal supplied to the slave control. The Master/Slave system 
can operate the bridge with a control power section or individual motor disabled, thus providing a built in 
back-up capability.  The switch to change the master drive is located in one of the drive cabinets for each 
leaf (refer to Photo 9.6C). 

8.5.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS 
Drive Cabinets 

Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Lubricate door hinges and latches. 
Inspect and test terminal block screws for tightness. Hand tighten all loose 
connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the motor 
control center. Evolution in fuse design has produced fuses that are 
mechanically equivalent but not electrically equivalent. They may not have 
the same short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections.  
Verify enclosure heaters are functioning.  
Verify enclosure lights turn on when doors are open. Replace burned out 
bulbs. 
Change the master drive on each leaf to the slave drive (Refer to Section 
4.12).

ANNUALLY 
Drive Cabinets and 
Resistor Enclosures

Check the condition of filters.  Replace dirty or damaged filters. 
Verify enclosure fan is functioning. 
Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware.  
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contactor without load, remove power to the 
cabinet, and with a non-conductive object, press the button on the contactor.  
The button is usually located on the front or bottom of the housing.  
Operate the motor controller/contactor normally (under load) from the control 
desk during a vessel or maintenance opening and check for loud noise and 
arcing, both on opening and on closing. A loud noise and arcing on closing 
is usually due to contact bounce. 
Measure and record current draw on load side of contactor. An elevated 
reading may indicate poor connection.  If the recorded current (excluding the 
current at startup) exceeds the full load current on the motor name plate, 
notify bridge management. 
Open and clean resistor enclosure with a vacuum cleaner. 
Check hardware for corrosion.  
Check condition of gaskets and replace if damaged.  

FIVE YEAR Replace the general purpose plug-in ice cube style relays. 
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8.5.3 PANELBOARDS
8.5.3.1 DESCRIPTION 
Lighting panels, also known as panelboards, are assemblies of bus bars and main/branch circuit breakers. 
The circuit breakers provide over-current protection as well as a means of turning on and off electrical 
distribution circuits. 

Refer to Photo numbered 9.5D. 

8.5.3.2 NUMBER OF ITEMS AND LOCATION 
A single panelboard is located in the South Entrance Room, adjacent to the lighting transformer.  

8.5.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for moisture and corrosion. Replace corroded hardware. 
Examine bus bar connections for poor or loose connections and evidence of 
overheating. If necessary, pop out, but do not disconnect the circuit 
breakers.  
Lubricate door hinges and latches. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Measure resistance to ground at each panelboard using a ground test kit. 
Verify resistance is 25 ohms or less. 

8.5.4 TRANSFORMERS
8.5.4.1 DESCRIPTION 
Transformers are electrical devices that change the electrical power source by either changing the voltage 
or improving the power distribution.  The purpose of the lighting transformer is to change the voltage from 
480V or 208V to 120V in order to provide single phase power to lights and other small electrical equipment. 

Refer to Photos numbered 9.5A, 9.5B, and 9.5C. 

8.5.4.2 NUMBER OF ITEMS AND LOCATION 
There is a single lighting transformer located in the Operator’s House for lighting circuits. Three additional 
single phase transformers are provided on the main entrance level adjacent to the main circuit breaker. 
These transformers are arranged in a zig-zag connection pattern and are used as a grounding transformer.  
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An additional utility service transformer is located on the southwest side of the bridge but does not require 
maintenance by DelDOT.  

8.5.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with vacuum cleaner. 
Check for corrosion and moisture. Replace corroded hardware. 
Verify all hardware is secure. Tighten loose fasteners. 
Check transformer components (terminals, insulation, etc.) for evidence of 
overheating. 

8.5.5 STANDBY EMERGENCY GENERATOR RECEPTACLE 
8.5.5.1 DESCRIPTION 
A standby emergency generator receptacle is provided to supply power to the bridge through a portable 
emergency generator in the event of a power failure. 

Refer to Photo numbered 9.5B. 

8.5.5.2 NUMBER OF ITEMS AND LOCATION 
The standby emergency generator receptacle is located in the entrance room of the control house, adjacent 
to the incoming service disconnect switch. 

8.5.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Using an off-site portable generator, start and run each leaf individually for 
one complete opening (Refer to instructions under Chapter 4.) 
Visually inspect the generator receptacle and associated equipment for wear 
or damage.
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8.5.6 SAFETY (MANUAL TRANSFER) AND DISCONNECT SWITCHES 
8.5.6.1 DESCRIPTION 
Switches are devices for making, breaking, or changing connections in an electric circuit under the 
conditions of the load for which it is rated. There are various types of switches; some of the more common 
are main circuit breakers and motor disconnect switches 

Refer to Photos numbered 9.5A, 9.6E, 9.6F, and 9.6G 

8.5.6.2 NUMBER OF ITEMS AND LOCATION 
Numerous switches are located throughout the bridge and are individually mounted as main circuit breakers, 
disconnect switches, and motor disconnect switches. One manual transfer switch is located in the entrance 
room of the control house, adjacent to the incoming service disconnect switch. 

8.5.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use proper personal protective equipment when working on energized equipment. Arc flash and 
other dangers are present and may result in injury or death.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL When replacing contacts or other current-carrying parts, clean surfaces that 
are to be bolted together. 

ANNUALLY Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check contacts for wear and pitting. 
Check for excessive arcing. 
Check condition of gaskets (for dust-tight or watertight units). Replace 
damaged gaskets.  
For fused units, inspect all circuit breakers. Verify with a meter that 
continuity is broken on trip or switch off conditions. With the circuit breaker in 
the OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 volts. 
Test the manual transfer switch with operation of the portable generator. 
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8.5.7 ELECTRICAL CONDUCTORS  
8.5.7.1 DESCRIPTION 
Conductors may be stranded single-conductor or multiple-conductor cable.  

8.5.7.2 NUMBER OF ITEMS AND LOCATION 
Numerous electrical conductors are located throughout the bridge. 

8.5.7.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness at each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.

 

8.5.8 DROOP CABLES
8.5.8.1 DESCRIPTION 
Droop cables are flexible electrical conductors that are routed from the fixed portion of the bascule pier 
through to the movable bascule span equipment.  

These cables carry power and control conductors to equipment located on the span (navigation lights and 
span lock equipment). 

Refer to Photo numbered 9.6K. 

8.5.8.2 NUMBER OF ITEMS AND LOCATION 
Droop cables and associated termination cabinets are located outside each electrical/mechanical room.
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8.5.8.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation.  
Clean the insulation of moisture, grease and oil after removing power 
sources if present.

8.5.9 SUBMARINE CABLES
8.5.9.1 DESCRIPTION 
Submarine cables are electrical conductors routed from the Operator’s House underneath the river to the 
Storage House to distribute power to and control the various electrical/mechanical components. The 
submarine cable system consists of conduit and wire (single conductor wire and shielded signal cables) and 
multiple termination points located in enclosures on the lower level of the Operator’s House and Storage 
House. 

Refer to Photos numbered 9.6H, 9.6I and 9.6J 

8.5.9.2 NUMBER OF ITEMS AND LOCATION 
Submarine Cables and associated termination cabinets on the bridge are located as follows: 

Bridge Control and Power Submarine Cables (2) – Two located beneath the riverbed and into the 
bascule piers 
Termination Boxes/Cabinets (8) – Four located in the lower level of the control house and storage 
house 

8.5.9.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check the tightness of each conductor termination at each terminal box. 
Tighten loose connections. 
Check the strain relief fittings for signs of distress. 
Visually inspect the submarine cable and watch for signs of cracks, 
deterioration and discoloration of the cable jacket.

8.6 LIGHTING SYSTEMS 

8.6.1 NAVIGATION LIGHTS
8.6.1.1 DESCRIPTION 
Pier lights are red lighting fixtures. Their function is to enhance visibility of the piers and locate the channel 
for marine vessels.  

The red/green bascule span pendulum navigation lights are divided fixtures, with portions that are red and 
portions that are green. When both leafs are fully open, the four (4) outboard lights located at the toes of 
each leaf turn from red to green. When any one leaf is not fully open, all pendulum lights are red. 

Refer to Photo numbered 9.4E. 

8.6.1.2 NUMBER OF ITEMS AND LOCATION 
Three red fender lights are located on each fender. There are four (4) bascule span pendulum navigation 
lights. 

8.6.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check navigation lights for proper operation. 
Replace lamps if damaged or nonfunctional. 

ANNUALLY Check gaskets and replace if damaged. 
Tighten loose connections. 
Check for corrosion of metal parts.  Replace corroded hardware. 
Check for worn or broken mechanical parts.  Check for cracked lenses. 
Replace lamps. 
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8.6.2 INTERIOR/EXTERIOR LIGHTS
8.6.2.1 DESCRIPTION 
Incandescent and florescent fixtures are mounted throughout the bridge.  

Refer to Photo numbered 9.7C. 

8.6.2.2 NUMBER OF ITEMS AND LOCATION 
There are numerous lights located throughout the bridge in the enclosed rooms, platforms, ladders, and 
catwalks.  

8.6.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check for burned-out lamps. Replace burned-out lamps.  Verify light 
switches function properly. 

ANNUALLY Clean luminaire lenses, interior surfaces, and weep holes (where 
applicable). 
Check gaskets for damage and cracks. Replace damaged gaskets. 
Tighten loose connections. 
Inspect for corrosion of metal parts. Clean and spot paint corroded 
components. 
Check parts for wear or damage. 

8.6.3 TRAFFIC SIGNALS  
8.6.3.1 DESCRIPTION 
Traffic signals caution roadway and pedestrian traffic before and during periods of span operation. 

Refer to Photo numbered 9.4A. 

8.6.3.2 NUMBER OF ITEMS AND LOCATION 
There are four three section-red/green/amber traffic signals on the on-coming approach mounted to two sets 
of mast arm assemblies ahead of the warning gates. The lights turn from green to red flashing before each 
opening. 
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8.6.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check lights for proper illumination and replace burned out bulbs. 
Verify proper operation during marine and maintenance openings. 

ANNUALLY Clean all reflectors, lenses and spot paint heads. 

8.6.4 TRAFFIC GATE ARM LIGHTS 
8.6.4.1 DESCRIPTION 
Traffic gate arm lights caution roadway traffic before and during periods of span operation. 

Refer to Photo numbered 9.4D. 

8.6.4.2 NUMBER OF ITEMS AND LOCATION 
There are red flashing gate arm lights mounted on the four warning gate arms. 

8.6.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check traffic gate arm lights for proper operation. Replace burned out bulbs. 

SIX MONTHS Check gate arm lights and wiring for damage. 

8.7 ELECTRIC MOTORS 

8.7.1 LOCK MOTORS
8.7.1.1 DESCRIPTION 
The electric span lock motors transform electric power to mechanical power to drive and pull the lock bars. 

Refer to Photos numbered 9.3B and 9.6E 
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8.7.1.2 NUMBER OF ITEMS AND LOCATION 
The south leaf contains two (2) – 3 HP span lock motors. A span lock motor is located on each span lock 
platform and includes an internal solenoid brake.  

8.7.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Motors Check for leakage around bearings. Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check 
all bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surfaces for signs of corrosion. Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the components 
of dirt, gum, water, and corrosion. 
Observe the brake during operation of the span locks.  Check for 
excessive vibration or unusual noise during operation. 

FIVE YEAR Clean and paint the motors. Do not paint nameplates. 

8.7.2 MAIN LEAF (SPAN) MOTORS 
8.7.2.1 DESCRIPTION 
The electric main leaf motors transform electric power to mechanical power to raise and lower each leaf. 
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Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2D, and 9.2E. 

Refer to Section 11.2 for lubrication schematic. 

8.7.2.2 NUMBER OF ITEMS AND LOCATION 
Each leaf contains two 60 HP main leaf motors which are located in the electrical/mechanical rooms. During 
normal operation both motors are used to raise and lower the leaf. Under special circumstances, when one 
motor is out of service and weather conditions are favorable it is possible to operate the leaf with a single 
motor, provided specific criteria is met (Refer to Section 4.2) 

8.7.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard) 

Check for leakage around bearings. Clean off excess grease and dirt using 
a rag and WD-40 Specialist Machine and Engine Degreaser or equivalent.  
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check all 
bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Lubricate main leaf motor bearings. 
Check painted surface for signs of corrosion.  Clean and spot paint areas of 
corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions with a 
clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  Compare 
the measured current with the nameplate data.  Record values in the 
“Notes” sections of the maintenance checklist. 

FIVE YEAR Clean and paint the motors.  Do not paint nameplates. 

8.7.3 TRAFFIC GATE MOTORS
8.7.3.1 DESCRIPTION 
The ½ HP electric motors for the warning gates transform electric power to mechanical power to operate 
each traffic gate. Each gate motor is provided with an external solenoid brake to provide holding torque on 
the specific device. 

Refer to Photos numbered 9.4B and 9.4C. 



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

July 2018 8-32 Delaware Department of Transportation 

8.7.3.2 NUMBER OF ITEMS AND LOCATION 
Each warning gate contains a ½ HP electric motor which is located in warning gate housing.  

8.7.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Motors Check for leakage around bearings. Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent.  
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position. Check 
all bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the components 
of dirt, gum, water, and corrosion. 
Observe the brake during operation of the traffic gate.  Check for 
excessive vibration or unusual noise during operation. 

8.8 CONTROL SYSTEM 

8.8.1 RELAY CABINETS 
8.8.1.1 DESCRIPTION 
Relay cabinets are free standing cabinets which house motor control relays, contactors, circuit breakers, 
fuses, power supplies and terminal blocks.  
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Refer to Photos numbered 9.6B and 9.6D. 

8.8.1.2 NUMBER OF ITEMS AND LOCATION 
A single relay cabinet is located in the Operator’s House inside the electrical/mechanical room. 

8.8.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Lubricate door hinges and latches. 
Inspect terminal block screws and tighten all loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the relay control 
cabinet. Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent. They may not have the same 
short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections.  
During operation, verify each relay lamp turns on. Replace non-operational 
bulbs.  
Verify enclosure heaters are functioning.  
Verify enclosure lights turn on when doors are open. Replace burned out 
bulbs. 
Check the condition of gaskets and replace if damaged. 
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ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for heat 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay or contactor with the associated circuit breaker off, verify that 
power is off, and with a non-conductive object, press the button on the relay 
or contactor.  The button is usually located on the front or bottom of the 
housing.  
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, both on opening and on closing. A loud noise and 
arcing on closing is usually due to contact bounce. 

8.8.2 CONTROL CONSOLE 
8.8.2.1 DESCRIPTION 
The control console is fabricated from an individual free standing cabinet which houses indicating lights, 
selector switches, pushbuttons, meters, control relays, contactors, circuit breakers, fuses, and terminal 
blocks.  

Refer to Photo numbered 9.6L. 

8.8.2.2 NUMBER OF ITEMS AND LOCATION 
The main control console is located in the Control House (upper level floor).  

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of 
the Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check components for corrosion and evidence of moisture. Replace 
corroded hardware. 
Lubricate door hinges and latches. 
Inspect terminal block screws and tighten all loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation 
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the control 
console. Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent. They may not have the same 
short-circuit withstand ability and current limiting ability. 
Check all pushbuttons, selector switches and meters for damage and proper 
operation.   
Check all indicating lights by pushing each light and verifying that it 
illuminates.  Replace burned out bulbs. 
Verify enclosure lights turn on when doors are open. Replace burned out 
bulbs. 
Check condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware.  Check wires and connectors for 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay or contactor with the associated circuit breaker off, verify that 
power is off, and with a non-conductive object, press the button on the relay 
or contactor.  The button is usually located on the front or bottom of the 
housing.  
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, both on opening and on closing. A loud noise and 
arcing on closing is usually due to contact bounce. 

8.8.3 LIMIT SWITCHES 
8.8.3.1 DESCRIPTION 
A limit switch is a switching device that provides feedback in an electrical circuit. When actuated, this device 
will restrict or initiate an operation. 

Refer to Photos numbered 9.2A, 9.2C, 9.2G, 9.6M, 9.6N, 9.6O, 9.6P, 9.6Q, and 9.6R. 

Refer to Section 11.1 for component identification. 

8.8.3.2 NUMBER OF ITEMS AND LOCATION 
Limit switches and resolvers on the bridge are located as follows: 
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Span Control 
o Seven Circuit Span Position Rotary Cam Limit Switches (2) - Adjacent to the span 

drive machinery 
o Brake Limit Switches (12) – Two located on each brake frame 
o Fully Seated Limit Switch (2) – One located on each leaf (SE corner and NW corner) 
o Selsyn Position Transmitter (2) – One located adjacent to each span position rotary 

cam limit switch 
Lock Control 

o Span Lock Pulled Limit Switch (2) – One located on each span lock platform 
o Span Lock Driven Limit Switch (2) - One located on each span lock platform 
o Span Lock Hand Crank Cover Limit Switch (2) – One located at the rear of each span 

lock motor 
Traffic Control 

o Eight Circuit Warning Gate Rotary Cam Limit Switch (4) – One located inside each 
warning gate housing 

o Warning Gate Door Switches (8) – One located on each warning gate housing access 
door  

8.8.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY All Inspect all limit switches for wear. 
Remove accumulated dust, dirt, and moisture on housing. Use 
brush, soft cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from all shafts, 
keeping it clean and free of galling.  
Inspect latches, mounting hardware and seals to ensure proper 
seal of housing. 
Inspect all fasteners and tighten loose connections. Replace 
corroded hardware. 
If accessible, remove the cover and visually inspect condition of all 
internal parts. 
Check for worn or broken mechanical parts.  

Rotary Cam 
Limit Switch 

Inspect the rollers and cams for wear. 

Span Lock 
and Brake 
Limit
Switches 

Inspect snap action contact blocks and all internal component 
connections. Tighten loose connections. 
Inspect all wiring from snap action contact blocks for deterioration. 
Cycle lever arm several times. 
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Fully Seated 
Limit Switch 

Inspect all wiring for deterioration. 
Inspect limit switch body and remove debris. 
Inspect strike plate and magnet for corrosion and remove debris. 

8.8.4 SPEED SWITCHES AND TACHOMETER ASSEMBLY 
8.8.4.1 DESCRIPTION 
A centrifugal speed switch and tachometer assembly is installed in each electrical/mechanical room to 
check operating speeds during normal operation and provide feedback to the motor drives. In the event the 
correct speed is not reached during deceleration or the running speeds exceed 650 RPM, the control 
system will perform an emergency stop.  

Refer to Photos numbered 9.2A, 9.2D and 9.6S 

Refer to Section 11.1 for component identification. 

8.8.4.2 NUMBER OF ITEMS AND LOCATION 
A single overspeed and tachometer assembly is located in each electrical/mechanical room coupled to an 
output shaft extended from the brakewheel of north motor brake No. 1 (south motor brake No. 2).  

8.8.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Remove accumulated dust, dirt, and moisture on housing. Use brush, soft 
cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from shafts, keeping them 
clean and free of galling where sleeve bearings slide.  
Inspect cover to ensure proper seal of housing. 
Inspect all fasteners and tighten connections if loose. Replace corroded 
fasteners.  
Check components for wear or damage. Replace worn or damaged belts.  
Consult the manufacturer for the correct belt type and size.  
Check belt tension per manufacturer’s recommendations and adjust tension 
if belt is excessively loose.  Correct tension is obtained when 3.5 ounces of 
force in the center of the timing belt between the pulleys gives 0.015 inches 
of belt deflection per inch of distance between pulleys. 
Check condition of gaskets and replace if damaged. 
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8.9 MISCELLANEOUS EQUIPMENT 

8.9.1 SIREN 
8.9.1.1 DESCRIPTION 
The siren provides an audible signal to vessels for an upcoming operation. The siren is activated manually 
by a pushbutton on the control desk.  

Refer to Photo numbered 9.7D.  

8.9.1.2 NUMBER OF ITEMS AND LOCATION 
One double unit air horn is located on the Control House. 

8.9.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Perform a general visual inspection of the equipment and check for the 
proper operation of the system. 

ANNUALLY Check electrical connections and tighten loose connections. 
Operate the siren and associated equipment to check for excessive heating 
of parts evidenced by discoloration of metal parts, charred insulation, or 
odor.  
Check and clean components of collections of dirt or gum, evidence of water 
dripping, or corrosion. 
Check the siren for debris inside the unit. 
Inspect connections for cracking or leaks. 
Tighten loose hardware.   

8.9.2 HEATING AND AIR CONDITIONING SYSTEMS 
8.9.2.1 DESCRIPTION 
Comfort heaters serve the electrical/mechanical rooms and control room on the bridge. Window mounted air 
conditioners are located in the control room.  

Refer to Photo numbered 9.7A. 

8.9.2.2 NUMBER OF ITEMS AND LOCATION 
Two window mounted air conditioners are located in the control room.  A comfort heater is located in the 
stairway leading up to the control room.  A comfort heater is also located in each electrical/mechanical 
room. 
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8.9.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check all air filters.  Replace dirty or damaged filters.   
Check all cooling coils, seals, fittings, ducting connections and pipelines for 
leaks. 
Check surfaces of casing for signs of corrosion.  Retreat or repaint areas of 
corrosion. 
Inspect the condition of all safety devices for deterioration. 
Check performance of equipment related to temperature and humidity 
control. 

8.9.3 SUMP PUMPS 
8.9.3.1 DESCRIPTION 
A pump system is used to remove water from the counterweight pits and the lower level of the control and 
storage houses. The sump pump control panels located in each electrical/mechanical room have been 
abandoned and are no longer connected.  

Refer to Photo numbered 9.7E. 

8.9.3.2 NUMBER OF ITEMS AND LOCATION 
A sump pump is located in each counterweight pit and has to be manually turned on to remove water. A 
similar sump pump system is located on the lower level of the control and storage houses.  

8.9.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Dump buckets of water or run water from a hose into the sump to test the 
pump’s response and look for leaks.  Verify that water is pumped out from 
sump and there is no back-flow.  Do not flood the surrounding floor or area. 
Check that the motor is free of all debris.  
During operation, examine motor for smooth running and absence of 
excessive vibration.
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8.9.4 HOT WATER HEATER 
8.9.4.1 DESCRIPTION 
A hot water heater is used to supply the bathroom sink with hot water. 

Refer to Photo numbered 9.7B. 

8.9.4.2 NUMBER OF ITEMS AND LOCATION 
A single hot water heater is located on a shelf above the stairway leading to the south electrical/mechanical 
room.

8.9.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check the unit and associated piping for leaks. 
Turn the hot water on at the sink and verify that the water turns hot. 

 

8.9.5 HEAT TRACE 
8.9.5.1 DESCRIPTION 
Heat trace cabling is installed on the water and waste lines to prevent freezing during winter months 

8.9.5.2 NUMBER OF ITEMS AND LOCATION 
The heat trace cable is installed on piping routed along the south approach 

8.9.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  Visually inspect the pipe, insulation, and connections to the heating cable for 
physical damage.  Check that no moisture is present in junction boxes, 
electrical connections are tight and grounded, and insulation is dry and 
sealed.  Tighten fasteners if loose. 
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8.9.6 PITS, PLATFORMS, AND WALKWAYS 
8.9.6.1 DESCRIPTION 
Each counterweight pit provides an area for the counterweight to travel during operation of the bridge. 
Platforms and walkways provide access to electrical and mechanical components throughout the bascule 
pier.  

Refer to Photos numbered 9.1A, 9.1B, 9.1E, 9.1F, 9.7F, and 9.7G. 

8.9.6.2 NUMBER OF ITEMS AND LOCATION 
One counterweight pit is located at the bottom of each bascule pier. One platform is located within each 
bascule pier. Walkways are located within the bascule pier. 

8.9.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that electrical components and enclosures do not get wet.  

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Clean and power wash the counterweight pits, platforms, and walkways of 
dirt and debris. Electrical equipment must be protected prior to power 
washing walkways to prevent water from entering any electrical component. 
Water intrusion may cause failure to components. 

8.9.7 CONDUIT SYSTEMS 
8.9.7.1 DESCRIPTION 
Conduit, boxes, and supports are used throughout the bridge to route and protect the control and power 
cables.  

8.9.7.2 NUMBER OF ITEMS AND LOCATION 
Conduit, boxes, and supports are located throughout the bridge including in the control house, at the span 
lock platform, in the electrical/mechanical rooms, etc. 

8.9.7.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Open and clean boxes with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum from conduit. 
Check for corrosion and moisture. Check conduit for cracking or other 
damage. Replace corroded hardware. 
Tighten loose mounting and connections. 
Check condition of gaskets in boxes and replace gaskets if damaged.  
Lubricate door hinges and latches, where provided, with 3-IN-ONE 
Multipurpose oil. 
Check and clean all drain holes and fittings. 

FIVE YEAR Clean and paint all corrosion and oxidation from steel conduit and supports.  
Where PVC coated steel conduit is installed, apply touch up compound to 
cracks and/or cuts in coating.
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9.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 
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 PHOTO 9.1A – TYPICAL TRUNNION BEARING (NON-SPAN DRIVE MACHINERY SIDE)
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 PHOTO 9.1B – TYPICAL TRUNNION BEARING (SPAN DRIVE MACHINERY SIDE)
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 PHOTO 9.1C – TYPICAL LIVE LOAD BEARING
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 PHOTO 9.1D – TYPICAL LIVE LOAD ANCHORAGE
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 PHOTO 9.1E – TYPICAL COUNTERWEIGHT
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9.2 SPAN DRIVE MACHINERY 
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 PHOTO 9.2A – SOUTH MOTOR BRAKE NO. 2 / NORTH MOTOR BRAKE NO. 1

Brake Wheel 

Brake Shoes 

Tachometer and 
Overspeed Switch 
Casing

Motor Brake No. 3

Brake Thruster

Brake Wheel
Coupling

Main Motor No. 1

 PHOTO 9.2B –TYPICAL MOTOR BRAKE NO. 3
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 PHOTO 9.2C – NORTH SPAN DRIVE MACHINERY IN ELECTRICAL/MECHANICAL ROOM
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Primary Speed 
Reducer 
Motor Brake No. 3 
Main Leaf Motor 
No. 1 
North Motor Brake 
No. 1 
Brake Set/Release 
Limit Switch 
Brake Hand 
Release Limit 
Switch 
Brake Hand 
Release

South Motor Brake
No. 2

Tachometer and
Overspeed Switch

 PHOTO 9.2D – SOUTH MAIN LEAF MOTOR NO. 1 (NORTH IS SIMILAR)
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 PHOTO 9.2E – SOUTH MAIN LEAF MOTOR NO. 2 (NORTH IS SIMILAR)
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 PHOTO 9.2G – TYPICAL SPAN CONTROL ROTARY CAM LIMIT SWITCH
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 PHOTO 9.2H – TYPICAL BEARING AND COUPLING INSIDE OF TRUNNION GIRDER
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 PHOTO 9.2I – TYPICAL SECONDARY OPEN GEAR FRAME
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 PHOTO 9.2J – TYPICAL PRIMARY OPEN GEAR FRAME CONFIGURATION
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 PHOTO 9.2K – TYPICAL PRIMARY OPEN GEAR FRAME

Bevel Gear 

Bearing

Bevel Pinion 

Primary Open Gear
Frame

Split Thrust Collar 

Spur Gear

 PHOTO 9.2L – TYPICAL MAIN RACK AND PINION
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9.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 
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 PHOTO 9.3A – TYPICAL SPAN LOCK MACHINERY PLATFORM
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 PHOTO 9.3B – TYPICAL SPAN LOCK MACHINERY
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 PHOTO 9.3C – TYPICAL SPAN LOCK BAR
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 PHOTO 9.3D – TYPICAL SPAN LOCK BAR FRONT GUIDE (LOCK BAR RETRACTED)
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 PHOTO 9.3E – TYPICAL SPAN LOCK RECEIVING SOCKET
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 PHOTO 9.3F – CENTERING DEVICE AND CENTERING GUIDE
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 PHOTO 9.3G – CENTERING GUIDE
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9.4 TRAFFIC CONTROL DEVICES AND NAVIGATION LIGHTS 
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 PHOTO 9.4A – TYPICAL TRAFFIC CONTROL EQUIPMENT
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 PHOTO 9.4B – TYPICAL WARNING GATE EQUIPMENT (FRONT)
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 PHOTO 9.4C – TYPICAL WARNING GATE EQUIPMENT (BACK)
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 PHOTO 9.4D – TYPICAL WARNING GATE GONG AND ARM LIGHTS
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 PHOTO 9.4E – TYPICAL NAVIGATION LIGHTS
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9.5 POWER DISTRIBUTION EQUIPMENT 
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 PHOTO 9.5A – MAIN INCOMING DISCONNECT SWITCH
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 PHOTO 9.5B – GENERATOR RECEPTACLE, LIGHTING TRANSFORMERS 
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 PHOTO 9.5C – MAIN INCOMING TRANSFORMER

 PHOTO 9.5D – DISTRIBUTION PANELBOARD
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9.6 CONTROL EQUIPMENT 
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 PHOTO 9.6A – NORTH MOTOR CONTROL CABINET
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 PHOTO 9.6B – SOUTH CONTROL CABINENTS
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 PHOTO 9.6C – TYPICAL DRIVE CABINET
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 PHOTO 9.6D – TYPICAL RELAY CABINET
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 PHOTO 9.6F – TYPICAL MOTOR BRAKE DISCONNECT SWITCH
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 PHOTO 9.6G – TYPICAL LEAF MOTOR DISCONNECT SWITCHES
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 PHOTO 9.6H – NORTH CONTROL SUBMARINE TERMINATION BOX
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 PHOTO 9.6I – SOUTH CONTROL SUBMARINE TERMINATION BOX

 PHOTO 9.6J – TYPICAL POWER SUBMARINE TERMINATION BOX

Power
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 PHOTO 9.6K – TYPICAL DROOP CABLE TERMINATION BOXES
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 PHOTO 9.6L – CONTROL CONSOLE
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 PHOTO 9.6M – TYPICAL FULLY SEATED LIMIT SWITCH (PLUNGER STYLE)
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 PHOTO 9.6N – TYPICAL FULLY SEATED LIMIT SWITCH COMPONENTS
(COVER REMOVED)
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 PHOTO 9.6O – TYPICAL SPAN LOCK LIMIT SWITCH: PULLED (LEVER STYLE)

 PHOTO 9.6P – TYPICAL SPAN LOCK LIMIT SWITCH: DRIVEN (LEVER STYLE)
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 PHOTO 9.6R – TYPICAL SPAN CONTROL ROTORY CAM LIMIT SWITCH
(COVER REMOVED)
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 PHOTO 9.6S – TYPICAL TACHOMETER AND SPEED SWITCH ASSEMBLY
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 PHOTO 9.6T – TYPICAL SPAN DRIVE PRIMARY RESISTOR
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9.7 MISCELLANEOUS EQUIPMENT 

 PHOTO 9.7A – CONTROL ROOM HEATER

 PHOTO 9.7B – HOT WATER HEATER
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 PHOTO 9.7C – TYPICAL SERVICE LIGHT FIXTURE

 PHOTO 9.7D – WARNING SIREN
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 PHOTO 9.7E – TYPICAL SUMP PUMP

 PHOTO 9.7F – TYPICAL COUNTERWEIGHT PIT
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 PHOTO 9.7G – TYPICAL BASCULE PIER WALKWAY
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Mechanical Maintenance Checklist Leaf Support System and Counterweight Form 10 1
Page 1 of 1

Maintenance Tasks to Be Performed:

Monthly
Three
Month

Six
Month Annual

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual

Trunnion Bearing (Section 8.1.1) (Component ID # 19 & 20)
Lubricate the trunnion bearings.

Check housing and supporting steel for corrosion. Clean and spot paint as necessary.

Check housing cap bolts and base bolts for tightness. Tighten as necessary.

Observe trunnion bearings during operation of the leaf.

Live Load Bearings (Section 8.1.2) (Component ID # 56)
Check live load bearing contact.

Clean debris from all supporting members and plates.

Clean the area surrounding the connection of the live load anchor to concrete foundation.

Remove dirt, debris, and corrosion from live load anchor.

Paint the live load anchor.

Check that all fasteners are secure and corrosion free.
Check the contacting surfaces between the strike plate and bearing plate for deformations and
wear.
If necessary, adjust the shims below the strike plate.

Counterweight (Section 8.1.3)
Check counterweight balance pockets for proper drainage and clean out debris.

Check for concrete spalling, cracks, and signs of structural distress in the counterweight concrete.

Check for shifting of balance blocks during leaf operation.

Refer to Section 8.1 "Leaf Support System and Counterweight" for component locations, quantities, and additional maintenance information.
Component ID # corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 1 of 2

Maintenance Tasks to Be Performed:

Monthly Six Month Annual Five Year

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual Five Year

Motor Brakes (Section 8.2.1) (Component ID # 4 & 6)
Perform brake test.

Check fluid level in hydraulic reservoir, check for leakage of fluid and clean as
necessary. Fill as needed. (EMG technician)
Inspect brake shoes and drums for wear, dust, dirt, grease and proper adjustment.
Inspect brake pad thickness. Replace as needed.

Check clearance between the brake shoes and the brakewheel

Inspect mechanical linkages for freedom of moving parts, wear, broken parts and
tightness of nuts and bolts.

Check for excessive heating of parts.

Check operations of the brake during test operations of the bridge.

Check the brake housing and linkages for evidence of water dripping on brake and
corrosion.

Check adjustment of limit switches and hand release devices.

Check brake actuator reserve stroke.

Check the brake spring length.

Lubricate bearing pins.

Couplings (Section 8.2.2) (Component ID # 3, 7, 9, 14, 16 & 29)
Inspect key and keyways at all couplings for grease leakage, tightness, and cracking.
Check flange bolts for corrosion and tightness.
Inspect seals and gaskets for leaks. Replace as needed.

Inspect jaw couplings for cracking or damage.

Replace gear coupling lubricant.

Check all gear couplings and brakewheel couplings for any excessive misalignment.
Replace brakewheel coupling lubricant. (To be performed by Mechanical/Electrical
Inspection Team)

Primary Reducers (Section 8.2.3) (Component ID # 8)
Visually inspect the oil level in the sight gauge and bearing reservoirs. Add oil as
necessary.
Listen for unusual noises during operation of the machinery.

Check for excessive leakage at the seals.

Check fasteners for tightness.

Replace oil in the speed reducer housings.

Bearings (Section 8.2.4) (Component ID # 13, 21, 23, 24, 26, 31, 32, 35 & 37)
Lubricate bearings.

Check bearing cap and base fasteners for tightness. Tighten as necessary.
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual Five Year

Open Gearing (Section 8.2.5 ) (Component ID # 25, 28, 33, 34, 36, 38, 39 &40)
Lubricate open gearing teeth.

Replace open gear lubricant.
Verify that fasteners connecting the rack to the rack support are secure and free of
corrosion. Torque fasteners as needed. Spot paint as needed.
Inspect keys and keyways for tightness and cracking

Observe the open gearing during raising and lowering operations.

Instrumentation Drive Equipment (Section 8.2.6) (Component ID # 12)
Lubricate the instrumentation drive chain.

Refer to Section 8.2 "Span Drive Machinery" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Lock Machinery and Centering Equipment Form 10 3
Page 1 of 1

Maintenance Tasks to Be Performed:
Monthly Three Month Annual Five Year

Date: _________________ Maintenance Personnel: _____________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three Month Annual Five Year

Lock Bars, Guides, and Receivers (Section 8.3.1) (Component ID # 43, 44, 47 & 48)
Apply grease to the sliding surfaces of the lock bar and receiving socket.
Inspect guides and sockets, lock bars, fasteners and shims for excessive wear, fit or
damage.
Inspect all lock bar guides and receiver castings at flange radii and connections. Spot
paint as needed.

Span Lock Reducers (Section 8.3.2) (Component ID # 49)
Inspect the oil level from the oil fill plug. Add oil as needed.

Listen for unusual noises during operation of the machinery.

Check for excessive leakage at the seals.

Check fasteners for tightness.

Replace speed reducer oil.

Span Lock Motor Coupling (Section 8.3.3) (Component ID # 50)
Inspect keys and keyways at all couplings for grease leakage, tightness and cracking.
Inspect flange bolts for corrosion and tightness.
Inspect seals and gaskets for leaks. Replace as needed.
Replace motor coupling lubricant and check for misalignment. (To be performed by
Mechanical/Electrical Inspection Team)

Span Lock Rack and Pinion (Section 8.3.4) (Component ID # 45 & 46)

Lubricate open gearing teeth.

Check rack mounting fasteners for tightness.

Replace rack and pinion lubricant.

Inspect keys and keyways for tightness and cracking.

Observe the open gearing during operation of the span lock machinery.

Centering Device and Centering Guide (Section 8.3.5) (Component ID # 53 & 54)

Apply grease to the sliding surfaces of the centering surface and guide.

Inspect centering device, centering guide, wear plates, and fasteners for excessive
wear, deformation, fit, or damage.
Inspect centering device and centering guide components at flange radii and
mounting connections. Spot paint as needed.

Refer to Section 8.3 "Span Lock Machinery and Centering Equipment" for component locations, quantities, and additional maintenance
information. Component ID # corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Traffic Gates Form 10 4
Page 1 of 1

Maintenance Tasks to Be Performed:
Six Month Annual

Date: ____________________ Maintenance Personnel: ________________________________

Maintenance Tasks

Maintenance Tasks Completed

Six Month Annual

Warning Gates (Section 8.4.1) (Component ID # 60, 62, 64, 67 & 71)
Check the transmission oil level. Add oil as needed.

Lubricate shaft bearings and rod ends.

Lubricate the rotary cam limit switch roller chain.

Check the roller chain tension and tighten as required.

Replace transmission oil level.

Refer to Section 8.4 "Traffic Gates" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 1 of 3

Maintenance Tasks to Be Performed:
Three Month Annual Five Year

Date: _________________ Maintenance Personnel: _________________________

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual Five Year

Motor Control Cabinets (Section 8.5.1)
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.

Examine connections for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Check circuit breaker disconnects for proper operation.

Inspect terminal block screws for tightness. Hand tighten all loose connections.

Inspect wiring from unit terminal bocks for deterioration and/or overheating of insulation.
Inspect all circuit breakers. Verify with meter that continuity is broken on trip or switch off
conditions.
Check all starter contacts. Replace contacts when nearly all the silver tip is gone and contact tip
support is exposed.
Inspect all fuses with meter and verify continuity. Replace fuses as needed.

Inspect fuse clips for dirt and verify that the clips provide a tight fit.

Verify enclosure lights turn on when doors are open. Replace bulbs as required.

Verify enclosure heaters are functioning.
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
discolored connection points. Tighten all loose hardware. Replace or repair heat damaged
wires and connectors as necessary.
Operate the motor controller/contactor without load and observe contact operation. To be sure
it opens and closes cleanly and that the contacts are fully sealed in the closed position.
Operate the motor controller/contactor under load and check for loud noise and arcing.

Measure and record current draw on load side of contactor.

Drive Cabinets and Resistors (Section 8.5.2)
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws for tightness. Hand tighten all loose connections.

Inspect wiring from unit terminal bocks for deterioration of insulation.
Inspect all circuit breakers. Verify with meter that continuity is broken on trip or switch off
conditions.
Inspect all fuses with meter and verify continuity. Replace fuses as needed.

Inspect all relays and tighten connections as necessary.

Verify enclosure heaters are functioning.

Verify enclosure lights turn on when doors are open. Replace bulbs as required.

Change the master drive on each leaf to the slave drive.

Open drive cabinets and resistor enclosures and clean with a vacuum cleaner.

Verify drive cabinets and resistor enclosures enclosure fans are functioning.



Operations and Maintenance Manual   Chapter 10 – Maintenance Forms 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 10-8 Delaware Department of Transportation 

Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 2 of 3

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual Five Year

Drive Cabinets and Resistors (cont. )
Check drive cabinets and resistor enclosures for discolored connections on terminals, contact
supports, bus bars, or connectors. Tighten all loose hardware. Replace or repair damaged
wires and connectors as needed.
Operate the motor controller/contactor without load and observe contact operation.

Operate the motor controller/contactor under load and check for loud noise and arcing.

Measure and record current draw on load side of contactor.

Replace general purpose plug in style ice cube relays.

Panelboards (Section 8.5.3)
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Examine bus bar connections for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Operate each circuit breaker to check for proper operation.

Measure resistance to ground at each panelboard using a ground test kit.

Transformers (Section 8.5.4)
Open and clean with vacuum cleaner.

Check for corrosion and moisture.

Verify all hardware is secure. Tighten as needed.

Standby Emergency Generator Receptacle (Section 8.5.5)
Using an off site portable generator, start and run each leaf individually for one complete
opening.
Visually inspect the generator receptacle, cables, and associated equipment.

Safety and Disconnect Switches (Section 8.5.6)
Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine for excessive heating of parts, discoloration of metal parts, charred insulation, odor, or
blistering.
Check for freedom of moving parts.

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.

Replace pitted or worn contacts or replace entire unit if needed.

Check for excessive arcing.

Check condition of gaskets (for dust tight or watertight units).

Electrical Conductors (Section 8.5.7)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 3 of 3

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual Five Year

Electrical Conductors (cont.)
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions,
sweating, cracked, melted or overheated blue tinted insulation. Clean or replace in kind as
needed.

Droop Cables (Section 8.5.8)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box. Tighten loose
connections.
Check the strain relief fittings for signs of distress.

Check cables for any wear or abrasions on the outer jacket.
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions,
sweating, cracked, melted or overheated blue tinted insulation. Clean or replace in kind as
needed.

Submarine Cables (Section 8.5.9)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box. Tighten loose
connections.
Check the strain relief fittings for signs of distress.

Tighten loose connections.
Visually inspect the submarine cable and watch for signs of cracks, deterioration and
discoloration of the cable jackets.

Refer to Section 8.5 "Electrical Power Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Lighting System Form 10 6
Page 1 of 1

Maintenance Tasks To Be Performed:
Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Maintenance Tasks
Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Navigation Lights (Section 8.6.1)
Check navigation lights for proper operation.

Replace lamps or fixtures as needed.

Check gaskets.

Tighten loose connections.

Inspect for corrosion of metal parts.

Replace worn or broken mechanical parts.

Replace lamps.

Interior/Exterior Lights (Section 8.6.2)
Check for burned out lamps. Replace lamp as needed.
Clean luminaire lenses, interior surfaces, and weep holes
(where applicable).
Check gaskets and replace as needed.

Tighten loose connections.

Inspect for corrosion of metal parts. Spot paint as necessary.

Replace worn or broken parts.

Traffic Signals (Section 8.6.3)
Check lights for proper illumination. Replace bulbs as needed.
Verify proper operation of the traffic signals and gongs during
openings.
Clean reflectors and lenses. Spot paint heads as needed.

Traffic Gate Arm Lights (Section 8.6.4)
Check gate arm lights for proper operation. Replace bulbs as
needed.
Replace gate arm light lamps and wiring that is non functional
or damaged.

Refer to Section 8.6 "Lighting Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 1 of 2

Maintenance Tasks To Be Completed:
Annual Six Year

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Annual Six Year

Lock Motors (Section 8.7.1) (Component ID # 51)

Verify that the motor shaft is free of oil and grease from bearings.

Check for leakage around motor bearings. Clean off excess grease and dirt.

Verify that motor shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
Verify that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Check painted surfaces for signs of corrosion. Spot paint as necessary.

Perform a general visual inspection of the solenoid brakes while stationary and during lock operation.

Check solenoid brake electrical connections and tighten as necessary.
Inspect solenoid brake mechanical parts for wear, damage, and bolt and nut tightness. Check freedom
of moving parts.
Check solenoid brake for excessive heating of parts. Check for collections of dirt or gum, evidence of
water dripping, or corrosion. Clean as necessary.

Check solenoid brakes for excessive vibration or noise during operation.

Repaint motors.

Main Leaf (Span) Motor (Section 8.7.2) (Component ID # 5)

Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Lubricate main leaf motor bearings.

Check painted surfaces for corrosion. Spot paint as necessary.

Repaint motor.

Traffic Gate Motors (Section 8.7.3) (Component ID # 59)
Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.
During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed

Annual Six Year

Traffic Gate Motor (cont.)
Check painted surfaces for corrosion. Spot paint as necessary. Do no paint nameplates.

Visually inspect solenoid brake while stationary and during gate operation.

Check solenoid brake electrical connections and tighten as necessary.

Inspect solenoid brake for wear, damage, and bolt and nut tightness. Check for freedom of moving parts.
Check solenoid brake components for evidence of excessive heating. Check for accumulation of dirt or
gum, evidence of water dripping, or corrosion. Clean as necessary.
Check solenoid brake for excessive vibration or noise during operation.

Refer to Section 8.7 "Electric Motors" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Control Systems Form 10 8
Page 1 of 2

Maintenance Tasks To Be Completed:
Three Month Annual

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Three Month Annual

Relay Cabinets (Section 8.8.1)
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Inspect all circuit breakers. Verify with meter than continuity is broken on trip or switch off conditions.

Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Inspect all relays and tighten connections as necessary.

During operation, verify each relay lamp turns on. Replace bulbs as required.

Verify enclosure heaters are functioning.

Verify enclosure lights turn on when doors are open. Replace bulbs as required.
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat damaged
wires and connectors as necessary.
Manually operate each relay with associated circuit breakers off and observe contact operation to be
sure it opens and closes cleanly and that the contacts are sealed when in the closed position.
Monitor relay operations during normal operation and check for loud noise and arcing during opening
and closing operations.

Control Console (Section 8.8.2)
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Check all pushbuttons, selector switches and meters and replace as necessary.

Check all indicating lights. Replace bulbs as required

Verify enclosure lights turn on when doors are open. Replace bulbs as required.
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat damaged
wires and connectors as necessary.
Manually operate each relay with associated circuit breakers off and observe contact operation to be
sure it opens and closes cleanly and that the contacts are sealed when in the closed position.
Monitor relay operations during normal operation and check for loud noise and arcing, during opening
and on closing operations.
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Electrical Maintenance Checklist – Control System Form 10 8
Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed
Three Month Annual

Limit Switches (Section 8.8.3) (Component ID # 4, 6, 15, 17,41, 42, 57, 72 & 73)

Inspect all limit switches for wear.
Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from all shafts.

Inspect latches, mounting hardware, and seals.

Inspect all fasteners and tighten connections as necessary.

If accessible, remove the cover and visually inspect the condition of all internal parts.

Inspect rotary cam limit switch switches for wear.

Inspect rotary cam limit switch rollers for wear.

Inspect rotary cam limit switch cams for wear.
Inspect span lock and brake limit switches snap action contact blocks and all internal component
connections. Tighten if necessary.
Inspect all span lock and brake limit switches wiring from snap action contact blocks for deterioration.

Cycle span lock and brake limit switches lever arm several times.

Lubricate fully seated limit switches internal assembly with light weight non gumming oil.

Inspect fully seated limit switches locknuts and tightened as necessary.

Inspect fully seated limit switches springs for corrosion and clean and/or replace as required.

Verify fully seated limit switches adjustment of plunger rod and contact assembly.

Speed Switches and Tachometer Assembly (Section 8.8.4) (Component ID # 1, 2 & 55)
Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from overspeed switch shafts.

Inspect cover to ensure proper seal of housing.

Inspect all screws and tighten connections as necessary.

Inspect the assembly and timing belt for wear. Replace belt if needed.

Check belt tension.

Refer to Section 8.8 "Control System" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Miscellaneous Equipment Form 10 9
Page 1 of 2

Maintenance Tasks To Be Performed:
Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Maintenance Tasks

Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Siren (Section 8.9.1)
Perform a general visual inspection and check for proper
operation. Correct as necessary.
Check electrical connections and tighten as necessary.
Operate the siren and associated equipment to check for
excessive heating of parts.
Check for collections of dirt or gum, evidence of water dripping,
or corrosion. Clean as necessary.
Check the siren for debris inside the unit.

Inspect connections for cracking or leaks.

Heating and Air Conditioning Systems (Section 8.9.2)
Check all air filters. Clean or replace as necessary.
Check all cooling coils, seals, fittings, ducting connections, and
pipelines for leaks. Correct as necessary.
Check surfaces of casing for signs of corrosion and retreat or
paint as necessary.
Inspect the condition of all safety devices for deterioration.
Check the performance of all equipment related to temperature
and humidity.

Sump Pump (Section 8.9.3)
Test operation each sump pump motor.

Check that the motor is free of debris.
During operation, examine motor for smooth running and
absence of vibration.

Hot Water Heater (Section 8.9.4)
Check the unit and associated piping for leaks.

Heat Trace (Section 8.9.5)
Visually inspect the pipe, insulation, and connections to the
heating cable for physical damage.

Pits, Platforms, and Walkways (Section 8.9.6)
Clean and power wash the counterweight pits, platforms, and
walkways of dirt and debris.

Refer to Section 8.9 "Miscellaneous Equipment" for component locations, quantities, and additional maintenance information.

Notes:
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11.3 MACHINERY LUBRICATION SCHEDULE 
WALNUT STREET BRIDGE MACHINERY – LUBRICATION SCHEDULE 

Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

1 8.8.4 TACHOMETER LUBRICATION NOT REQUIRED 

2 8.8.4 OVERSPEED SWITCH LUBRICATION NOT REQUIRED 

3 8.2.2 JAW COUPLING LUBRICATION NOT REQUIRED 

4 8.2.1 MOTOR BRAKE 
BEARING PINS OIL CAN AGMA #5EP OIL 

MOBIL 
MOBILGEAR 600 

XP 220 
12 

5 8.7.2 MAIN LEAF MOTOR 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL UNIREX 
N2 12 

6 8.2.1 MOTOR BRAKE 
BEARING PINS OIL CAN AGMA #5EP OIL 

MOBIL 
MOBILGEAR 600 

XP 220 
12 

7 8.2.2 BRAKE WHEEL 
COUPLING 

GREASE GUN, 
GREASE FITTING NLGI # 1/2 GREASE FALK LONG 

TERM GREASE 60 

8 8.2.3 PRIMARY SPEED 
REDUCER 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 
FLUSH, REPLACE 
PLUG, AND FILL 

AGMA #5EP OIL 
MOBIL 

MOBILGEAR 
600XP 220 

12 

8A 8.2.3 
PRIMARY SPEED 

REDUCER BEARING 
RESERVOIR 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 

REPLACE PLUG, AND 
FILL 

AGMA #5EP OIL 
MOBIL 

MOBILGEAR 
600XP 220 

12 

9 8.2.2 GEAR COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

10 8.2.6 SPLIT SPROCKET LUBRICATION NOT REQUIRED 

11 8.2.6 SPROCKET LUBRICATION NOT REQUIRED 

12 8.2.6 ROLLER CHAIN BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 6 

13 8.2.4 BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

14 8.2.2 JAW COUPLING LUBRICATION NOT REQUIRED 

15 8.8.3 ROTARY CAM LIMIT 
SWITCH LUBRICATION NOT REQUIRED 

16 8.2.2 JAW COUPLING LUBRICATION NOT REQUIRED 

17 8.8.3 TRANSMITTER LUBRICATION NOT REQUIRED 

18 - SHAFT LUBRICATION NOT REQUIRED 

19 8.1.1 TRUNNION SHAFT LUBRICATION NOT REQUIRED 

20 8.1.1 TRUNNION BEARING      

21 8.2.4 BEARING      

22 - FLOATING SHAFT LUBRICATION NOT REQUIRED 

23 8.2.4 BEARING      

24 8.2.4 BEARING      
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

25 8.2.5 BEVEL PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

26 8.2.4 BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

27  - SHAFT LUBRICATION NOT REQUIRED 

28 8.2.5 BEVEL GEAR BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

29 8.2.2 GEAR COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

30 - FLOATING SHAFT LUBRICATION NOT REQUIRED 

31 8.2.4 BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

32 8.2.4 BEARING W/ THRUST 
COLLAR 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

33 8.2.5 BEVEL PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

34 8.2.5 BEVEL GEAR BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

35 8.2.4 BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

36 8.2.5 PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

37 8.2.4 BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

38 8.2.5 SPUR GEAR BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

39 8.2.5 MAIN PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

40 8.2.5 RACK BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

41 8.8.3 LOCK BAR PULLED 
LIMIT SWITCH LUBRICATION NOT REQUIRED 

42 8.8.3 LOCK BAR DRIVEN 
LIMIT SWITCH LUBRICATION NOT REQUIRED 

43 8.3.1 LOCK BAR BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

44 8.3.1 SPAN LOCK REAR 
GUIDE LUBRICATION NOT REQUIRED 

45 8.3.4 SPAN LOCK PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

46 8.3.4 SPAN LOCK RACK BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

47 8.3.1 SPAN LOCK FRONT 
GUIDE LUBRICATION NOT REQUIRED 

48 8.3.1 SPAN LOCK RECEIVING 
SOCKET 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

49 8.3.2 SPAN LOCK SPEED 
REDUCER 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 
FLUSH, REPLACE 
PLUG, AND FILL 

AGMA #5EP OIL 
MOBIL 

MOBILGEAR 
600XP  220 

12 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

50 8.3.3 GRID COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI # 1/2 GREASE FALK LONG 
TERM GREASE 60 

51 8.7.1 SPAN LOCK MOTOR LUBRICATION NOT REQUIRED 

52 - MANUAL HAND WHEEL LUBRICATION NOT REQUIRED 

53 8.3.5 CENTERING DEVICE BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

54 8.3.5 CENTERING GUIDE BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

55 8.2.6 INSTRUMENTATION 
DRIVE CHAIN SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 

56 8.1.2 LIVE LOAD BEARING LUBRICATION NOT REQUIRED 

57 8.8.3 FULLY SEATED LIMIT 
SWITCH OIL CAN AGMA #3EP OIL 

MOBIL 
MOBILGEAR 600 

XP 100 
12 

58 8.7.3 SOLENOID BRAKE LUBRICATION NOT REQUIRED 

59 8.7.3 WARNING GATE 
MOTOR LUBRICATION NOT REQUIRED 

60 8.4.1 WARNING GATE 
TRANSMISSION 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 
FLUSH, REPLACE 
PLUG, AND FILL 

AGMA #7 OIL MOBIL 600W 
CYLINDER OIL 12 

61 8.4.1 TRANSMISSION 
OUTPUT CRANK ARM LUBRICATION NOT REQUIRED 

62 8.4.1 ROD END GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

63 8.4.1 CONNECTING ROD LUBRICATION NOT 
REQUIRED     

64 8.4.1 ROD END GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

65 8.4.1 GATE ARM PIVOT 
CRANK LUBRICATION NOT REQUIRED 

66 8.4.1 GATE ARM PIVOT 
SHAFT LUBRICATION NOT REQUIRED 

67 8.4.1 GATE ARM PIVOT 
SHAFT BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

68 8.4.1 GATE ARM 
CONNECTING FLANGE LUBRICATION NOT REQUIRED 

69 8.4.1 MANUAL HAND CRANK LUBRICATION NOT REQUIRED 

70 8.4.1 TRANSMISSION 
OUTPUT SPROCKET LUBRICATION NOT REQUIRED 

71 8.4.1 DRIVE CHAIN SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 

72 8.8.3 
WARNING GATE 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

73 8.8.3 WARNING GATE DOOR 
SWITCH LUBRICATION NOT REQUIRED 
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11.4 BRIDGE MAINTENANCE PERFORMANCE STANDARDS (PLATES) 

11.4.1 SLEEVE BEARING AND TRUNNION BEARING LUBRICATION 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-13 Delaware Department of Transportation 

11.4.2 MOTOR BRAKE MAINTENANCE 
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11.4.3 COUPLING LUBRICATION 
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11.4.4 SPEED REDUCER LUBRICATION 
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11.4.5 OPEN GEARING LUBRICATION 
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11.4.6 MOTOR BEARING LUBRICATION 
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11.4.7 SPAN LOCK MACHINERY LUBRICATION 
11.4.7.1 SPAN LOCK COUPLING LUBRICATION 
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11.4.7.2 SPAN LOCK SPEED REDUCER LUBRICATION 
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11.4.7.3 SPAN LOCK OPEN GEARING LUBRICATION 
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11.4.7.4 SPAN LOCK BAR, GUIDES AND RECEIVING SOCKET LUBRICATION 
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11.4.8 CENTERING GUIDE AND CENTERING DEVICE LUBRICATION 
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11.4.9 INSTRUMENTATION DRIVE CHAIN LUBRICATION 
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11.5 MATERIAL DATA SHEETS 

11.5.1 MOBIL MOBILUX EP-0, EP-2 

 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-35 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-36 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-37 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-38 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-39 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-40 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-41 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-42 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-43 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-44 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-45 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-46 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-47 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-48 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-49 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-50 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-51 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-52 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-53 Delaware Department of Transportation 

11.5.2 FALK LONG TERM GREASE
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11.5.3 MOBIL MOBILTAC 325 NC 
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11.5.4 MOBIL MOBILGEAR 600 XP 100, 220 
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11.5.5 MOBIL UNIREX N2 
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11.5.7 MOBIL 600W CYLINDER OIL



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-120 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-121 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-122 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-123 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-124 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-125 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-126 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-127 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-128 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-129 Delaware Department of Transportation 

11.5.8 CRC TAC 2 ADHESIVE CHAIN LUBRICANT 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-130 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-131 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-132 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-133 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-134 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-135 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-136 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-137 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-687 – Walnut Street Bridge 

May 2013 11-138 Delaware Department of Transportation 

11.5.9 PERMATEX GEAR OIL RTV SEALANT 
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11.5.10 CRC QUICKCLEAN HEAVY DUTY DEGREASER 
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11.5.11 CAIG LABORATORIES DEOXIT D5 CONTACT CLEANER 
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11.6 COMPONENT MANUFACTURER LIST 
MECHANICAL COMPONENTS 

Span Drive Machinery 

Section Description Model No. Manufacturer 

11.7.1 Primary Reducer Type S, Size 8 / M.O. D4226 Steward Machine Corp. 

11.7.3 Motor Brake Frame IC9516-465N General Electric 

11.7.4 Brake Thrustor Eldro 80/12S E.M.G. 

  Main Leaf Motor SMR6323CW1 General Electric 

  Gear Couplings Sizes 5A and 6A Waldron 
        

Span Lock Machinery 

Section Description Model No. Manufacturer 

  Span Lock Motor 0030C-1AAB-0163 Reuland 

11.7.2 Span Lock Reducer Model 6C4-02 / M.O. 5512-0702 Falk 

11.7.5 Span Lock Motor Coupling 1030T10 Falk 

  
Span Lock Limit Switches 
(Driven/Pulled) EA 780-20100 Namco 

TRAFFIC CONTROL DEVICES 

Section Description Model No. Manufacturer 

  Fender Navigation Lights PL B&B Roadway 

  Span Navigation Lights BS B&B Roadway 

11.8.1 Warning Gate VT-40 B&B Roadway 

  Warning Gate Arm Contact Manufacturer B&B Roadway 

  Warning Gate Arm Lights L7 / L4 B&B Roadway 

  Warning Gate Motor C6T17NC167C Leeson 

  Warning Gate Motor Brake Assembly Contact Manufacturer B&B Roadway 

  Warning Gate Transmission   Winsmith 

  Warning Gate Door Switch E20 Cherry Corp 

  Warning Gate Limit Switch LS B&B Roadway 

  Warning Gate Flasher  FL12  B&B Roadway 

  Warning Gate Gongs G12 B&B Roadway 

  Main Disconnect Switch 7813P Pass & Seymore/Legrand 

  Arm light Fuse/ Gong Fuse FMN5 Bussman 
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ELECTRICAL COMPONENTS 

Section Description Model No./Description Manufacturer 

  Pilot Lights 800TPTL16G / 800TPTL16A / 
800TPTL16R /  Allen Bradley 

  Pushbuttons and Selector Switches 
800TJ91A / 800TH2A / 800TH2C/ 
800TA2A / A11-A215-620 / 
C11-A011-600E 

Allen Bradley 

  Selsyn (Transmitter) Indicator TYRA29T Link Controls 

  Control Desk Power Meter Special Order  Elec Metering 

  Current Meter 2830-1161-LSRL Elec Metering 

  Voltmeter 2830-1051-PZSJ Elec Metering 

  Motor Starter 509BOD / 505VBOD Allen Bradley 

  Relays 700-P400A1 / 700-P600A1 /  
700-P1200A1 Allen Bradley 

  Timing Relays  
7012AC / 7022ACLL / 7012AE / 
7022AC / 7012AC / 7014AE / 
7022AF 

Agastat 

  Fuses Varies - See as-built drawings Bussman 

  Circuit Breakers Varies - See as-built drawings Eaton 

11.9.2 
Drives (Secondary Thyristor 
Controller) 4922C Hubbell 

  Motor Brake Disconnect Switches 30A Fusible Nema 12 Safety Switch Cutler Hammer 

  Span Lock Disconnect Switches 30A Fusible Nema 4X Safety Switch Cutler Hammer 

  Span Motor Disconnect Switches 200A Fusible Nema 12 Safety Switch Cutler Hammer 

  Overspeed Tachometer 2210-262CC1-3FX83 Hubbell 

11.9.1 Tachometer 601A100-1 Baldor 

  Fully Seated Limit Switch LSP-4 B&B Roadway 

  Rotary Cam Limit Switch 1980-1207-Y-SP-TD1-S-200-R Magnetek Gemco 

  Brake Limit Switches E50SB Cutler Hammer 

  Secondary Resistors Contact Manufacturer Hubbell 

  Terminal Block 721 Buchanan 
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11.7 MECHANICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.7.1 PRIMARY – EARLE GEAR SPEED REDUCER TYPE S 
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11.7.2 SPAN LOCK – FALK SPEED REDUCER TYPE C  
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11.7.3 MOTOR BRAKES – GENERAL ELECTRIC IC9516-465N 

NOTE: GE THRUSTER HAS BEEN REPLACED BY EMG THRUSTER ED80/12S.  RESERVE 
STROKE (GAP DISTANCE) LISTED DOES NOT PERTAIN TO EMG THRUSTER (SEE 
SECTION 11.7.4 FOR THRUSTER INFORMATION)
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NOTE: GE THRUSTER HAS BEEN REPLACED BY EMG THRUSTER ED80/12S.  RESERVE 
STROKE (GAP DISTANCE) LISTED DOES NOT PERTAIN TO EMG THRUSTER (SEE 
SECTION 11.7.4 FOR THRUSTER INFORMATION)
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NOTE: GE THRUSTER HAS BEEN REPLACED BY EMG THRUSTER ED80/12S.  RESERVE 
STROKE (GAP DISTANCE) LISTED DOES NOT PERTAIN TO EMG THRUSTER (SEE 
SECTION 11.7.4 FOR THRUSTER INFORMATION)
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NOTE: GE THRUSTER HAS BEEN REPLACED BY EMG THRUSTER ED80/12S.  RESERVE 
STROKE (GAP DISTANCE) LISTED DOES NOT PERTAIN TO EMG THRUSTER (SEE 
SECTION 11.7.4 FOR THRUSTER INFORMATION)
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NOTE: GE THRUSTER HAS BEEN REPLACED BY EMG THRUSTER ED80/12S.  RESERVE 
STROKE (GAP DISTANCE) LISTED DOES NOT PERTAIN TO EMG THRUSTER (SEE 
SECTION 11.7.4 FOR THRUSTER INFORMATION)
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NOTE: GE THRUSTER HAS BEEN REPLACED BY EMG THRUSTER ED80/12S.  RESERVE 
STROKE (GAP DISTANCE) LISTED DOES NOT PERTAIN TO EMG THRUSTER (SEE 
SECTION 11.7.4 FOR THRUSTER INFORMATION) 
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11.7.4 BRAKE THRUSTER – EMG ELDRO ED80/12S
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11.7.5 SPAN LOCK MOTOR COUPLING – FALK TYPE T10 
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11.7.6 BRAKEWHEEL COUPLING – FALK 12BW 
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11.8 TRAFFIC CONTROL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.8.1 WARNING GATE SCHEMATIC – B&B ELECTROMATIC VT-40 
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NOTE: DRAWING INCLUDES REVISIONS WHICH MAY NOT APPLY TO ACTUAL COMPONENT ON SITE.  
ACTUAL UNIT MAY VARY FROM SCHEMATIC 
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11.9 ELECTRICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.9.1 TACHOMETER/OVERSPEED SWITCH ASSEMBLY – HUBBELL 
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11.9.2 DRIVE (SECONDARY THYRISTOR CONTROLLER) – HUBBELL 4922C 
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CONTACTS, TELEPHONE NUMBERS AND EMERGENCY CALL CHAPTER 12 - 
OUTS 

12.1 CONTACTS AND TELEPHONE NUMBERS 
Delaware State Police ........................................................................................... 302.739.5901 
United States Coast Guard ................................................................................... 757.398.6390 
Delaware Department of Transportation (Maintenance) ....................................... 302.326.4460 
Delaware Department of Transportation (General) ..............................................  302.760.2080 
Fire Department  ................................................................................................... 302.576.3950
Walnut Street Bridge ............................................................................................. 302.577.2663
NOAA (National Oceanic and Atmospheric Administration).................................. 206.526.6317 
DelDOT (Maintenance) ......................................................................................... 302.326.4460 
DelDOT (General) ................................................................................................. 302.760.2080

12.2 EMERGENCY CALL OUT PROCEDURES 
During emergency situations, the following procedures and protocols should be followed. 

12.2.1 MALFUNCTION (FAILURE TO OPEN OR CLOSE) 
During maintenance inspection or marine vessel openings, if the bridge cannot be opened or closed contact 
order should be as follows: 

1) Area 23 Supervisor 
2) Area 23 Foreman 
3) Delaware State Police (only if traffic needs to be detoured) 

12.2.2 DAMAGE TO BRIDGE FROM VESSEL OR VEHICLE 
When damage to the bridge is observed or detected, contact order should be as follows: 

12.2.2.1 MINOR DAMAGE 
When damage will not hamper normal bridge operation, perform the following: 

1) Log in log book 
2) Notify Area 23 Supervisor or Foreman at earliest convenience. 
12.2.2.2 MAJOR DAMAGE  
When damage may hamper normal bridge operation, perform the following: 
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1) Notify Area 23 Supervisor or Foreman immediately.  
2) Notify Delaware State Police 
3) Log in log book 

12.2.3 VEHICLE ACCIDENT OR DISABLED VEHICLE ON BRIDGE
When an accident occurs on the bridge or a disabled vehicle is observed, perform the following: 

1) If accident, check about possible injuries, notify Delaware State Police. 
2) DO NOT operate the bridge if an accident or disabled vehicle is within the operational area of the 

bridge. 
3) If it is an injury accident before or after operational area of the bridge contact emergency services (911) 

at the scene before proceeding with an opening. 
4) If unable to open the bridge due to an accident or disabled vehicle notify any waiting vessels and the 

Coast Guard.   

12.2.4 MARINE RELATED EMERGENCIES 
For a marine related accident or emergency contact the following: 

1) US Coast Guard  
2) Area 23 Supervisor or Foreman 

12.2.5 WEATHER RELATED EMERGENCIES 
For weather related accident or emergencies contact the following: 

1) Delaware State Police and NOAA  
2) Area 23 Supervisor or Foreman 
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PURPOSE AND SCOPE OF MAINTENANCE MANUAL CHAPTER 6 - 

6.1 PURPOSE OF MAINTENANCE MANUAL 
Schedules and procedures are established for the inspection, replacement, cleaning, adjustment, and 
general maintenance of the mechanical and electrical equipment used to operate the bridge. The frequency 
of maintenance is based on recommendations by the manufacturers and guidelines established by 
AASHTO Movable Bridge Inspection, Evaluation and Maintenance Manual. All maintenance forms and 
activities are to be recorded and maintained by the Maintenance Supervisor. 

6.2 LAYOUT OF MAINTENANCE MANUAL 
The maintenance section is divided into subsections that group equipment by type. Each subsection 
describes an equipment item, the number of such items, location, the maintenance frequency, and 
describes maintenance procedures. Photo references are included where applicable. Chapter 10 
Maintenance Forms are identified for the specific equipment. 

6.3 REFERENCES
• AASHTO Movable Highway Bridge Design Specifications 
• AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual 
• South Market Street Bridge Rehabilitation (2004-2006) Operation and Maintenance Manual 

(Binders 1 thru 3). 
• Manual on Uniform Traffic Control Devises (MUTCD) 
• Drawbridge Operation Regulations 33CFR Part 117 
• National Electrical Code (NEC) 
• National Fire Protection Association (NFPA) 70E - Standard for Electrical Safety in the Workplace
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MAINTENANCE POLICIES CHAPTER 7 - 

7.1 INTRODUCTION  
This chapter describes minimum qualifications for maintenance technicians and provides detailed 
information for maintenance personnel to properly maintain the bridge in accordance with AASHTO 
guidelines.  

7.2 MAINTENANCE TECHNICIAN TRAINING 
Trained maintenance technicians must be familiar with the layout of the bridge and all associated electrical 
and mechanical equipment and must be trained in the following areas. Training shall be scheduled and 
conducted by Delaware Department of Transportation. 

7.2.1 BRIDGE LAYOUT 
Each maintenance technician must be able to locate any piece of equipment of the bridge by name and 
designation (i.e. NW span lock motor).  He or she must have an in-depth understanding of the electrical and 
mechanical systems and understand the functions of these systems.   

7.2.2 BRIDGE OPERATION 
Maintenance technicians must be able operate the bridge and all ancillary devices in a safe manner as 
described herein.  Each maintenance technician must be trained on all modes of operation and have a basic 
understanding of operation of the bridge.  

7.2.3 TROUBLESHOOTING AND EMERGENCY SITUATIONS 
Maintenance personnel must be trained in emergency situations and be capable to perform troubleshooting 
as described in this manual.  In the event of an emergency, the operator must have knowledge of proper 
procedures described herein. 

7.2.4 BRIDGE MAINTENANCE 
Maintenance technicians must be trained in bridge maintenance activities as specified herein.   

7.3 LOCKOUT/TAGOUT PROCEDURE 
No electrical apparatus or electrically driven apparatus should be worked on while energized.  The 
appropriate circuit breakers and/or disconnect handles for the equipment being worked on shall be locked in 
the open (off) position and tagged.  The appropriate, immediate upstream circuit breaker or protective 
device should always be used to electrically isolate the equipment.  A sign should be posted on the control 
desk to identify that the devices are tagged out of service.  A contact person shall be identified on the tag. 
All lock-out and tag-out procedure shall meet the requirements of NFPA 70E.  Use a voltage meter to check 
for stray voltage prior to servicing electrical equipment. 

7.4 PERSONAL PROTECTIVE EQUIPMENT 
Appropriate Personal Protective Equipment (PPE) should be utilized when performing all maintenance 
tasks.  Refer to Section 11.5 “Material Data Sheets” for material information (including MSDS sheets) which 
indicate recommended PPE when handling specific materials.  Appropriate PPE should also be used when 
working on electrical components. 
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7.5 MAINTENANCE ACCESS 
Maintenance personnel can access the bridge equipment by following the description provided below.

7.5.1 CONTROL ROOM 
The control room is located on the upper level of the control house and is accessible from the north side of 
the approach.  

A control desk is installed in the control room, and contains pilot devices and indicating lights to operate 
traffic signals, leaf motors, warning gates, barrier gates, brakes, and navigation lights.  

An auxiliary control station is located adjacent to the control desk for operation of the auxiliary motors. 

7.5.2 STORAGE ROOM 
The storage room is located on the upper level of the storage house and is accessible from the south side of 
the approach.  The storage room contains the south starter enclosure and maintenance lubricants.  

7.5.3 ELECTRICAL/MECHANICAL ROOMS  
The north and south electrical/mechanical rooms are respectively located on the lower level of the control 
house and storage house.  A stairway in the control house leads from the control room down to the north 
electrical/mechanical room; and similarly a stair in the storage house leads down to the south 
electrical/mechanical room.   

The following equipment is located in the north electrical/mechanical room: 

North leaf motors and brakes, rotary cam and brake limit switches and disconnect switches 
North starter cabinets, north relay control cabinet, north span drive cabinet, north submarine 
termination box  
North primary and secondary drive and motor resistors 
North lighting panelboard and transformer  
Incoming service panel, generator panel, and manual transfer switch. 
Comfort heaters, service lighting, and emergency lighting. 

The following equipment is located in the south electrical/mechanical room: 

South leaf motors and brakes, rotary cam and brake limit switches and disconnect switches 
South starter cabinets, north relay control cabinet, north span drive cabinet, north submarine 
termination box  
South primary and secondary drive and motor resistors 
South lighting panelboard and transformer  
Comfort heaters, service lighting, and emergency lighting. 

7.5.4 SPAN LOCK AND RECEIVING SOCKET PLATFORMS 
Two span lock platforms are located underneath the east and west side of the north span, and can be 
accessed through a hatch on the pedestrian walkways.  Each span lock platform contains a span lock 
motor, a span lock disconnect switch, a lock bar, a span lock actuator and electrical enclosure and conduits. 
The span lock platform also provides access to the span navigation lights. 
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Similarly, two receiving platforms are located on the east and west side of the south span, and can be 
accessed through a hatch on each pedestrian walkway. The receiving sockets can be accessed from the 
receiving platform.  

7.5.5 SUMP PUMP PLATFORM 
The sump pump platform is located adjacent to the electrical and machinery room located on the lower level 
of the control house. The following equipment can be accessed from the sump pump platform: Sump pump 
control panel, fully open limit switch, fully closed limit switch, droop cable terminal boxes, HVAC unit and 
disconnect switch. 

7.5.6 COUNTERWEIGHT PIT
Counterweight pits are located on the lower level of the bascule piers and can be accessed by climbing 
down the ladder located just outside the electrical/mechanical rooms. Sump pumps are installed in the 
counterweight pit.  

7.5.7 COUNTERWEIGHT ACCESS PLATFORM 
The bascule pier access platform is located between the bascule girders, and continues on the non-span 
drive machinery side towards the counterweight.  The bascule pier access platform is accessed via the 
electrical/mechanical rooms.   

An elevated final enclosed reducer accessway is located above the enclosed bevel reducer and extends 
towards the open gearing that is located on the counterweight.  A ladder connects the counterweight access 
platform to the final enclosed reducer accessway.  The counterweight access platform provides access to 
the trunnion bearings and shafts, the enclosed bevel reducer, the live load bearings, and balance blocks 
and plates.  The final enclosed reducer accessway provides access to the final enclosed reducer and open 
gearing.   

7.5.8 FENDERS
Fenders can be accessed through an exit door in the electrical/mechanical rooms on the lower level of 
control house and storage house. Fenders provide access to the fender navigation lights. 

7.6 MAINTENANCE OPENINGS 
For the requirements on maintenance openings, see Chapter 2. 

7.7 MAINTENANCE AND BRIDGE OPERATORS DURING OPENINGS 
The bridge must be staffed with the following personnel unless otherwise noted during all maintenance 
openings: 

(1) Trained Bridge Operator 

(2) Maintenance Technicians (not required for vessel openings) 

The bridge operators shall be stationed in the control room level of the operator house. During emergency 
situations where the bridge and/or ancillary devices malfunction, one of the trained operators shall be 
capable of relocating to one of the electrical/mechanical rooms as required.  

The maintenance technicians shall be stationed in the vicinity of the electrical/mechanical rooms and 
capable of relocating as directed by the operator.  
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7.8 MAINTENANCE FORMS 
Maintenance personnel are required to complete maintenance forms provided in Chapter 10. 

7.9 MAINTENANCE REPORTING PROCEDURES 
All Maintenance shall be conducted in accordance with procedures and protocols defined herein and in 
accordance with the latest edition of the AASHTO Movable Bridge Inspection, Evaluation and Maintenance 
Manual.  

All maintenance activities shall be documented using forms provided in Chapter 10 of this manual. Record 
copies of maintenance forms shall be kept and filed by the supervisor.  
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ELECTRICAL AND MECHANICAL MAINTENANCE  

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 
The leaf support system consists of trunnion bearings, live load bearings and counterweights. The following 
outlines the basic maintenance of these items. 

8.1.1 TRUNNION BEARINGS 
8.1.1.1 DESCRIPTION 
Each trunnion bearing assembly supports the bascule leaves and provides the rotational axis.  The outboard 
trunnion bearings are supported by a trunnion column and the inboard bearings by a trunnion girder. 

The trunnion bearings are split sleeve type journal bearings with split pillow blocks.  The bearing cap and 
base are cast steel and the lower bushing is a phosphor bronze alloy.  Brass liners of various thicknesses 
are located between the bearing cap and base for adjustment due to wear of the lower bushing. 

Each trunnion bearing has four grease fittings, one in each cap and three in the trunnion shaft. 

The pair of trunnion bearings closest to the span drive machinery has shafting, which connects the output of 
the primary reducer to the input of the enclosed bevel reducer, running through the bore of the trunnion 
shaft. 

Refer to Photos numbered 9.1A and 9.1B. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.1.1.2 NUMBER OF ITEMS AND LOCATION 
There are eight trunnion bearings.  Four are used to support each bascule leaf.  The trunnion assemblies 
are located in the bascule piers just forward of the leaf counterweights. 

8.1.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY
(Refer to Section 11.4.1 
for Bridge Maintenance 
Performance Standard)

Purge old grease by pumping new lubricant into the grease fittings.  There 
are four grease fittings per trunnion bearing.  Remove excess grease from 
the inboard and outboard sides of the trunnion bearings after lubricating.  
The lubricant should be Mobil Mobilux EP-2 grease or equivalent.   
Remove any debris that has accumulated on and around the trunnion 
assemblies and the portions of the bascule girders near the trunnions. 
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ANNUALLY Check housing and supporting frame for signs of corrosion.  Clean and spot 
paint areas of corrosion. 
Check housing cap bolts and base bolts for tightness.  Tighten loose 
fasteners. 
Observe the trunnion bearings during opening and closing operations of the 
leaf.  Note any unusual movements, binding, or abnormal sounds.

8.1.2 LIVE LOAD BEARINGS 
8.1.2.1 DESCRIPTION 
The live load bearings react against the live load from traffic.  The live load bearing consists of an upper 
housing with an adjusting screw which contacts the live load bearing plate. 

The upper housing is cast steel and the adjusting screw is forged steel.  The housing and adjusting screw 
are mounted to the support beams which are mounted to the web of the trunnion girder and the bascule pier 
concrete. The bearing plate is mounted to the bascule girder. 

The As-Built drawings from the 2003 rehab (Contract # 21-074-07) indicate that the adjusting screws are 
seized and all live load bearing adjustment are made by shimming the bearing plate. 

Refer to Photos numbered 9.1C and 9.1D. 

Refer to Sections 11.1 for component identification schematics. 

8.1.2.2 NUMBER OF ITEMS AND LOCATION 
There are four live load bearings, one located at each bascule girder upper flange behind the trunnion 
bearing.  One live load bearing is accessible outside of the span drive electrical/mechanical room.  The 
other live load bearing is located on the access walkway on the outboard side of the opposite bascule 
girder. 

8.1.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Check that all live load bearings are in contact with their bearing plates 
when the span is closed and the span locks are driven.  There should be no 
movement of the live load bearing plate when heavy traffic loads cross the 
span. 
Clean debris from all supporting members and plates. 
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SIX MONTHS Remove debris from the area surrounding the connection of the live load 
anchor to concrete foundation. 
Clean and spot paint areas of corrosion to the live load bearing assembly 
and support beam.  The live load bearing components shall be painted 
using the paint system specified by the DelDOT Standard Specifications for 
painting existing structural steel. 

ANNUALLY Check that all fasteners are tight. Tighten loose fasteners. 
Check the contacting surfaces between the adjusting screw and bearing 
plate for deformations and wear.  There should be no corrosion on the 
contact areas of the adjusting screw and plate.  If corrosion is present, 
clean the bearing surfaces. 

8.1.3 COUNTERWEIGHTS
8.1.3.1 DESCRIPTION 
The counterweights are concrete masses that balance the weight of the bascule leaves forward of the 
trunnion center lines. 

Each counterweight has two pockets located on the front face where balance blocks can be placed.  Each 
counterweight also has anchor bolts on the outboard side of the bascule girders and bolts secured to the top 
flange of the bascule girders for balance block adjustments. 

Refer to Photos numbered 9.1E, 9.1F, and 9.1G. 

8.1.3.2 NUMBER OF ITEMS AND LOCATION 
There are a total of two counterweights, one on each bascule leaf located behind the trunnion bearings. 

8.1.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

ANNUALLY Check counterweight balance block locations for proper drainage and clean 
out debris. 
From the counterweight pit floor and platforms/walkways, visually check the 
counterweight concrete for spalling, cracks, and signs of structural distress. 
Check for shifting of balance blocks.  Neatly restack blocks or plates that 
have fallen over or shifted out of position.

8.2 SPAN DRIVE MACHINERY
The span drive machinery for each leaf is located in the span drive electrical/mechanical room on the 
bascule piers and within the bascule piers. Span drive machinery for each leaf consists of one 100 HP 
electric motor, one 15 HP auxiliary gear motor with a gear ratio of 11:1, three brakes, three speed reducers, 
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spur gear set, rack and pinion, shaft bearings, couplings and shafts. Each AC motor has a full load torque of 
437 lb-ft at a speed of 1200 RPM, and full load current is 163 Amperes. 

8.2.1 MOTOR AND MACHINERY BRAKES 
8.2.1.1 DESCRIPTION 
The motor brakes are used to brake the span for normal and emergency stopping of the span during bridge 
operations.  The machinery brakes are used to hold the span in any position and in emergency stopping. 

The motor and machinery brakes were manufactured by Mondel and are electric shoe brakes. 

Both the motor and machinery brake model numbers are 10MBTE-ED30/5SH.  The motor brake has a 10” 
diameter brake wheel with a braking torque of 225 ft-lbs.  The machinery brake has a 10” diameter brake 
wheel with a braking torque of 280 ft-lbs.  All motor and machinery brakes are spring set and electro-
hydraulically released, as commanded by the bridge control system. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, and 9.2D. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.

8.2.1.2 NUMBER OF ITEMS AND LOCATION 
Each leaf is equipped with a total of three brakes, two motor brakes and one machinery brake.

One of the motor brakes is located between the main leaf motor coupling and the primary reducer housing. 
The other motor brake is located at the rear of the main leaf motor. 

The machinery brake is located between the auxiliary motor disconnect coupling and the primary reducer. 

8.2.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL In the event that brakes require the following items, refer to the 
Manufacturer’s Operation and Maintenance Manuals for detailed 
instructions. 
Brake actuator repairs shall be performed by a Mondel authorized specialist. 
The brake frames shall be adjusted by the Contractor. 

MONTHLY Perform brake test.  Refer to Section 4.11 for the brake test procedure. 
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ANNUALLY 
(Refer to Section 
11.4.3 for Bridge 
Maintenance 
Performance 
Standard) 

Inspect brake shoes and brakewheel for wear, dust, dirt, grease and proper 
adjustment.  Check the brake pad thickness.  Notify the Engineer if the 
remaining thickness is less than 1/16 inch. 
Check clearance between the brake shoes and brakewheel.  The measured 
gap shall have a minimum of 1/64 inch clearance between brake shoe and 
brakewheel when hand released.  If the brake pads remain in contact with 
the brakewheel when hand released, observe the brake during operation of 
the span.  A brakewheel that is warm or hot on the braking surface after 
bridge operation may indicate that the pads are not clear of the brakewheel 
when released.  Check and adjust the reserve stroke and brake torque after 
any linkage adjustment.  Refer to Section 11.7.7 for brake adjustment 
procedures.     
Inspect mechanical linkages for wear, broken parts and tightness of nuts 
and bolts.  Check for freedom of moving parts (no binding or sticking). 
Check for excessive heating of parts evident by discoloration of metal parts. 
Check operations of the brake during test operations of the bridge.  Check 
for any unusual odor and excessive vibration. 
Check the brake housing and linkages for evidence of water dripping on 
brake and corrosion. 
Check adjustment of limit switches and hand release devices and adjust for 
proper operation. 
Check for possible wear of the automatic adjustment mechanism. 
Check brake actuator reserve stroke is approximately 0.6 inches +/- 1/16 inch.
The automatic adjustment mechanism is designed to maintain the 
appropriate reserve stroke as the brake pads wear.  If the minimum reserve 
stroke is not maintained, contact the manufacturer.    
Check the brake torque setting.  The brake torque is read by matching the 
top of the spring-block to the corresponding torque value on the scale.   
Check for loose brake terminations. Tighten loose connections. 
During winter months, verify that the brake pads are not frozen to the 
brakewheel.

8.2.2 COUPLINGS
8.2.2.1 DESCRIPTION 
Each coupling transfers torque from one shaft to another. 

Gear couplings, which are manufactured by Falk, are used to transmit the torque in the span drive 
machinery.  Four of the gear couplings are type G52, two are type GV52, one is type G32, and one is type 
G72. 

Falk gear couplings have one grease fitting and one purge plug located in the coupling cover. 

Helical couplings, manufactured by Helical Products Company, are used to connect the instrumentation 
equipment to the span drive machinery.  The helical couplings do not require lubrication. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2D, 9.2E, 9.2F, 9.2G, 9.2I, and 9.2J. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 
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8.2.2.2 NUMBER OF ITEMS AND LOCATION 
The span drive machinery for each leaf has eight gear couplings. A double engagement gear coupling (type 
G20) connects the main leaf motor shaft to the primary reducer input shaft.  The disconnect coupling (type 
G72) connects the auxiliary gear motor shaft to the primary reducer input shaft.  There are three single 
engagement gear couplings (type G52) that connect shafts from the primary reducer to the enclosed bevel 
reducer with a spacer coupling (type G32) at the input shaft of the enclosed bevel reducer.  There are also 
two single engagement gear couplings (type GV52) that connect a floating shaft to the output of the 
enclosed bevel reducer and the input of the final enclosed reducer.   

Helical couplings are used to connect the main leaf motor rear output shaft to the limit switch gear box.  The 
limit switch gear box connects the tachometer and the two overspeed switches to the rear of the main motor 
via helical couplings.  A helical coupling is also used to connect the span position rotary cam limit switch to 
the output shaft of the primary reducer.   

8.2.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Do not disassemble couplings unless shafts are properly supported. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect key and keyways at all couplings for grease leakage, tightness and 
cracking.  Check coupling flange bolts for corrosion and tightness.  Tighten 
loose fasteners.
Inspect for leaks at seals and gaskets.  If the seal is leaking, inspect for 
damage.  Notify the Engineer if the seal is damaged.
Inspect helical couplings for damage.

SIX MONTHS 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

For gear couplings, purge lubricant and replace with new Mobil Mobilux EP-
0 or equivalent. 
Visually inspect couplings for relative movement between coupling 
components during operation of the span drive machinery.

ANNUALLY  
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard) 

For manual disconnect couplings, lubricate the shifting collar with Dow 
Corning Molykote BR2-PLUS or equivalent. 
Manually test the clutch to ensure it properly engages and disengages the 
auxiliary motor disconnect coupling.
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8.2.3 SPEED REDUCERS 
8.2.3.1 DESCRIPTION 
Each primary, enclosed bevel and final enclosed speed reducer is operated to increase torque and reduce 
speed from the input shaft to the output shaft through internal gearing. 

The primary, enclosed bevel and final enclosed reducers were designed and manufactured by Falk.  The 
primary reducer is a parallel shaft reducer and has a gear ratio of 5.59:1.  The enclosed bevel and final 
enclosed reducers are right angle reducers with gear ratios of 1.481:1 and 17.040:1, respectively.  Name 
plates for each reducer have serial numbers specific to each particular unit that should be referenced if 
inquiries to the manufacturers are ever required (Refer to Section 11.6 “Component Manufacturer List” for 
recorded nameplate information). 

The primary, enclosed bevel, final enclosed reducers are oil lubricated enclosed speed reducers.  The input 
and output shaft bearings require grease lubrication from the grease fitting located at the top of the seal 
cage assembly. 

The auxiliary gear motor was manufactured by Sumitomo and has a gear ratio of 11:1.  Refer to Section 
8.7.3 “Auxiliary Leaf (Span) Motors” for the auxiliary gear motor maintenance requirements. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2E, 9.2G, 9.2H, and 9.2I. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.3.2 NUMBER OF ITEMS AND LOCATION 
There is one primary reducer, one enclosed bevel reducer, one final enclosed reducer, and one auxiliary 
gear motor on each leaf.  The primary reducer and gear motors are located in the electrical/mechanical 
room.  The enclosed bevel reducers are located adjacent to the fixed walkway in the bascule pier.  The final 
enclosed reducer is located on the counterweight. 

8.2.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Listen for unusual noises during operation of the machinery.
Before operating the leaf, check the oil level using the dip stick at each 
speed reducer.  Add make up oil if the oil level is below the low level mark 
on the dip stick.   
Inspect breather for damage.  Replace if damaged.
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SIX MONTHS 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate speed reducer bearings with Mobil Mobilux EP-2 or equivalent.  

ANNUALLY Check for excessive leakage at the seals.
Check fasteners for tightness. Tighten loose fasteners.

TWO YEARS 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Replace oil in the speed reducer housings with Mobil Mobilgear SHC 150 or 
equivalent.     
Replace the speed reducer breathers. Write the installation date on the new 
breathers. 

8.2.4 BEARINGS
8.2.4.1 DESCRIPTION 
Each bearing supports the span drive machinery shafting throughout the mechanical system.  Spherical 
roller bearings and sleeve type journal bearings support the span drive machinery shafting.   

The spherical roller bearings were manufactured by SKF.  A grease fitting is located in the bearing cap and 
six purge plugs are located in the housing base. 

The sleeve bearing housings contains a bronze bushing secured to the cap and base.  A grease fitting is 
located in the bearing cap and grease is purged through the shaft/bushing interface.  Laminated brass liners 
are located between the bearing cap and base to accommodate or wear of the bronze bushing. 

Refer to Photos numbered 9.2C, 9.2D, 9.2F, 9.2G, 9.2H, and 9.2I. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.4.2 NUMBER OF ITEMS AND LOCATION 
There are a total of five bearings used to support the various shafts in the span drive machinery.  One 
spherical roller bearing supports the shaft exiting the final enclosed reducer on the counterweight.  Two 
sleeve bearings support the main pinion shaft in the open gear frame, located on the counterweight, one 
sleeve bearing supports the output shaft of the primary reducer, located in the electrical/mechanical room, 
and one sleeve bearing supports the shaft located between the trunnion and enclosed bevel reducer, 
located adjacent to the fixed walkway in the bascule pier. 
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8.2.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to 
Section 
11.4.1 for 
Bridge 
Maintenance 
Performance 
Standard)

Sleeve 
Bearings

Fill with new grease to completely purge the bearing of the existing 
grease.  Remove excess purged grease.  Use Mobil Mobilux EP-2 or 
equivalent 

THREE
MONTHS 
(Refer to 
Section 
11.4.7 for 
Bridge 
Maintenance 
Performance 
Standard)

Spherical
Roller
Bearings

For the spherical roller bearings, add replenishment grease.  Use 
Mobil Mobilgrease XHP-462 or equivalent.  

ANNUALLY Check bearing cap and base fasteners for tightness.  Tighten loose 
fasteners.

TWO
YEARS 
(Refer to 
Section 
11.4.7 for 
Bridge 
Maintenance 
Performance 
Standard)

Spherical
Roller
Bearings

Replace spherical roller bearings lubricant.  Use Mobil Mobilgrease 
XHP 462 or equivalent    

8.2.5 OPEN GEARING 
8.2.5.1 DESCRIPTION 
Each open gear set increases torque and reduces rotational speed to operate the bridge. 

A pinion located on the output shaft of the final enclosed reducer mates with a spur gear located on the 
main pinion shaft.  The pinion on the output shaft of the final enclosed reducer is a 20 tooth spur gear with a 
22.282 inch pitch diameter and 20° full depth involute tooth profile with a 13.5 inch face width.  The mating 
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gear is a 48 tooth spur gear with a 53.476 inch pitch diameter and 20° full depth involute tooth profile with a 
10 inch face width.  The pinion and spur gear are made of American Society for Testing and Materials 
(ASTM) A291 Class 7 forged steel with a Brinell hardness of 320-370. 

The main pinion is a 15 tooth spur gear with a 26.261 inch pitch diameter and 20° stub involute tooth profile 
with a face width of 17 inches.  The mating rack is an 80 tooth rack with a 600 inch pitch diameter, and 20° 
stub involute tooth profile with a face width of 11 15/16”.  The main pinion is made of ASTM A291 Class 7 
forged steel with a Brinell hardness of 320-370.  The rack segments are made of ASTM A148 Class 160-
145 steel casting with a Brinell hardness of 260-310. 

All open gearing is lubricated with a grease that must be brushed onto the gear teeth manually. 

Refer to Photos numbered 9.2G and 9.2H. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.5.2 NUMBER OF ITEMS AND LOCATION 
Each leaf has one main rack and pinion set and one spur gear and pinion set located on the counterweight.  

The main pinion shaft is supported in sleeve bearings.  The racks are fastened to structural steel which is 
partially embedded in the concrete bascule pier.  The pinion shaft at the output of the final enclosed reducer 
is supported by the spherical roller bearing.  

8.2.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease. 

ANNUALLY 
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard)

Replace open gear lubricant using Mobil Mobiltac 325 NC or equivalent. 
Verify that fasteners connecting the rack to the rack support are secure and 
free of corrosion.  Tighten loose fasteners.  Clean and spot paint areas of 
corrosion on the rack support and fasteners.  
Inspect keys and keyways for tightness and cracking. 
Observe the open gearing during raising and lowering operations. Note 
excessive vibrations, binding, and unusual noises. 
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8.2.6 INSTRUMENTATION GEAR BOX 
8.2.6.1 DESCRIPTION 
Each instrumentation gear box transfers the rotational speed from the main leaf motor to the instrumentation 
components via three output shafts. 

The instrumentation gear box was manufactured by Hub City, Inc.  The gear box model no. is M3 and type 
GG with a 1:1 gear ratio. 

The gear box has four shafts with the input shaft connected to the rear output shaft of the main leaf motor 
and output shafts connected to a pair of overspeed switches and a tachometer. 

The gear box is oil lubricated. 

Refer to Photo numbered 9.2J. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.2.6.2 NUMBER OF ITEMS AND LOCATION 
There are two instrumentation gear boxes.  One gear box is located on each leaf and connected to the main 
leaf motor rear output shaft. 

8.2.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Flush limit switch gear box oil and replace with Mobil Mobilgear 600 XP 220 
or equivalent.  

8.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 
The span lock machinery is located at the toe of the north bascule leaf and provides a locking mechanism 
and transfers live loads (traffic loads) between the near and far leaves of the bridge’s bascule span.  There 
is one span lock system on both the east and west sides of the bridge.  Each span lock system is comprised 
of an actuator, lock bar, guide, and receiving socket. 

Refer to Photo numbered 9.3A for span lock machinery access identification. 

8.3.1 LOCK BAR ACTUATORS, GUIDES AND RECEIVERS 
8.3.1.1 DESCRIPTION 
The span lock machinery electrically operates a lock bar that provides a locking mechanism and transfers 
live load between the two bascule leaves. 
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The span lock machinery consists of an Earle Gear actuator manufactured by Steward Machine Company.  
The actuator is a single unit that consists of an electric motor and internal gearing that converts electrical 
power into linear motion. 

The lock bar actuator retracts and extends a lock bar through the guide and into and out of the receiving 
socket.  The guide supports the lock bar when it is in the retracted position.   

The receiving socket is a steel weldment which contains an upper and lower bronze bushing which is 
fastened to the receiving socket.  The guide is a steel weldment with a steel guide to support the lock bar. 

Each receiving socket and guide have one grease fitting in the top and bottom that supplies grease to the 
sliding surfaces of the socket and guide.  The lock bar requires grease to be brushed onto the sliding 
surfaces of the lock bar. 

The lock bar actuator contains a gear housing that has a fill plug located at the top of the housing and a 
drain plug located at the bottom of the housing.  There is also a pipe for the actuator stem that requires 
lubrication.  

Refer to Photos numbered 9.3A, 9.3B, 9.3C, 9.3D, and 9.3E. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.1.2 NUMBER OF ITEMS AND LOCATION 
There are two span lock systems on the bridge, with each one having a lock bar actuator, lock bar, receiving 
socket and guide.  The lock bar actuators are mounted to the outboard side of the north leaf bascule girder 
web (one on the east side and one on the west).  The guides are mounted to the north leaf sidewalk support 
and bascule girder web.  The receiving sockets are mounted to the south leaf sidewalk support and bascule 
girder web. 

8.3.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.8.1 for Bridge 
Maintenance 
Performance 
Standard)

Remove existing lubricant and brush or swab the lock bar sliding surfaces 
with Mobil Mobilux EP-2 or equivalent. 
Apply grease to the grease fittings for all guides and receiving sockets.  
There are two fittings, one at the top and one at the bottom, at each guide 
and receiving socket for a total of eight grease ports.  Wipe off excess 
grease.  Use Mobil Mobilux EP-2 grease or equivalent. 
Visually inspect guides and sockets, lock bars, fasteners and shims for 
damage.  With traffic on the span, observe the lock bars, guides, and 
receiving sockets for relative vertical movement, resulting in the lock bars 
impacting the top or bottom of the guide or receiving socket sliding surfaces. 
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SIX MONTHS 
(Refer to Section 
11.4.8.1 for Bridge 
Maintenance 
Performance 
Standard)

Remove grease from stem guide pipe and replace with Mobil Beacon 325 
grease or equivalent.  Refer to Chapter 11 for the lubrication schematics and 
schedule for details. 
Remove grease in the lock bar operator and replace with Mobil Beacon 325 
grease or equivalent.  Refer to Chapter 11 for the lubrication schematics and 
schedule for details. 

ANNUALLY Check the guide, socket, and actuator fasteners for tightness.  Tighten loose 
fasteners. 
The socket and guide housings shall be checked for cracking (Refer to 
Photos 9.3C and 9.3D).  Inspect the areas where the housing changes 
shape (flange radii).  One way a crack is observed is a thin line of corrosion 
emanating from the stress concentrations (flange radii). 
Check sockets, guides, and actuator housings for paint failure.  Clean 
flaking paint from components and spot paint areas of corrosion.

8.4 TRAFFIC GATES 
Traffic gates are comprised of barrier gates and warning gates located on the approaches and are used to 
stop traffic prior to a bridge opening. 

8.4.1 BARRIER GATES 
8.4.1.1 DESCRIPTION 
Barrier gates signal oncoming traffic to stop for a bridge opening.  The gate support stand is mounted 
adjacent to the roadway. 

Refer to Photos numbered 9.4A, 9.4E, 9.4F, and 9.4G. 

Refer to Section 11.1 for component identification, Section 11.2 for lubrication schematic, Section 11.6 for 
component manufacturers list, and Section 11.8.1 for the manufacturer’s manual.    

8.4.1.2 NUMBER OF ITEMS AND LOCATION 
There are two barrier gates on the bridge, both located on the north side of the bridge. 

8.4.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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GENERAL The barrier gates are outfitted with a shear pin connecting the crank arm 
with the locking hook that is intended to fail if the gate is impacted by a 
vehicle.  Spare pins should be available in the event of a failure.  Additional 
pins can be obtained from the gate manufacturer.  Replacement of a failed 
shear pin requires tightening a nut onto the shear pin.  Use nylon insert lock 
nuts.  Hand-tighten the nut with a small wrench; the nut should not be 
heavily tightened.  The shear pin should be able to rotate when turned by 
hand or with a small wrench after tightening.  The gate should not be 
operated with a failed pin, if not otherwise restrained. 
Adjustment of the open and closed position limits is achieved through 
adjustment of the rotary cam limit switches.

SIX MONTHS  Check the transmission oil level.  If oil is low, check seals for evidence of 
leaks and refill.  If oil is cloudy or dirty, purge from the drain port, flush, and 
refill.  Use Mobil SHC 629. 
Lubricate gate arm pivot shaft bearings, side latch pivot shaft bearings, and 
all rod ends until clean grease is purged from the bearing or rod end.  Use 
Mobil Mobilux EP-2.
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 Adhesive 
Chain Lubricant or equivalent.
Check the roller chain tension.  The chain should not be slack.  Tighten 
chain if it is loose.

ANNUALLY Check the clutch for slipping during operation of the barrier gate.
Check hardware for damage and corrosion. Replace damaged hardware.  
Check electrical connections and tighten loose connections.  
Remove excess grease, oil and debris from equipment. 
Check barrier gate housing for corrosion. Clean and spot paint areas of 
corrosion on the housing. 
Check condition of gaskets and replace if damaged.  

8.4.2 WARNING GATES 
8.4.2.1 DESCRIPTION 
Warning gates signal on and off going traffic to stop for a bridge opening.  The gate support stand is 
mounted adjacent to the roadway.  

Refer to Photos numbered 9.4A, 9.4B, 9.4C, and 9.4D. 

Refer to Section 11.1 for component identification, Section 11.2 for lubrication schematic, Section 11.6 for 
component manufacturers list and Section 11.8.2 for the manufacturer’s manual.    

8.4.2.2 NUMBER OF ITEMS AND LOCATION 
There are four warning gates.  Two are located on both the north and south sides of the bascule span.   
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8.4.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL The warning gates are outfitted with a shear pin that is intended to fail if the 
gate is impacted by a vehicle.  Spare pins should be available in the event of 
a failure.  Additional pins can be obtained from the gate manufacturer.  
Replacement of a failed shear pin requires tightening a nut onto the shear 
pin.  Use a nylon insert lock nut.  Hand-tighten the nut with a small wrench; 
the nut should not be heavily tightened.  The shear pin should be able to 
rotate when turned by hand or with a small wrench after tightening.  The 
gate should not be operated with a failed pin, if not otherwise restrained. 
Adjustment of the open and closed position limits is achieved through 
adjustment of the rotary cam limit switches.  When the gate is in its fully 
stowed position, the gate arm should rest within the saddle.  

SIX MONTHS  Visually inspect the MOV actuator for electrical / mechanical damage. 
Lubricate shaft bearings and rod ends until clean grease is purged from the 
bearing or rod end.  Use Mobil Mobilux EP-2 or equivalent.

ANNUALLY Check hardware for damage and corrosion. Replace damaged hardware.  
Check electrical connections and tighten loose connections.  
Remove excess grease, oil and debris from equipment. 
Check gate housing for corrosion. Clean and spot paint areas of corrosion 
on the housing. 
Check condition of gaskets and replace if damaged.  

8.5 ELECTRICAL POWER SYSTEMS 

8.5.1 CONTROL ENCLOSURES 
8.5.1.1 DESCRIPTION 
The control enclosures include starter cabinets, an incoming service panel, a generator panel, and heat 
trace enclosures.  The starter cabinets house motor controllers, relays, over-current protection, and 
metering equipment.   

Refer to Photos numbered 9.5A, 9.5B, 9.6A, 9.6B, and 9.7D. 

8.5.1.2 NUMBER OF ITEMS AND LOCATION 
There are two starter cabinets.  The north starter cabinet is located in the north electrical/mechanical room.  
The south starter cabinet is located in storage room of the south house.  One incoming service panel and 
one generator panel are located in the north electrical/mechanical room.  One heat trace enclosure is 
located on each north barrier gate platform.   
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8.5.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent.  
Check for corrosion and moisture. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches. 
Check circuit breaker disconnects for proper operation. 
Inspect terminal block screws and hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on trip 
or switch off conditions. With the circuit breaker in the OFF position, use a 
multimeter to measure the current and voltage on the load side conductors. 
The multimeter should read 0 amps and 0 volts. 
Check all starter contacts. Note when nearly all the silver tip is gone and the 
contact tip support is exposed. Do not file the contacts. Filing or otherwise 
dressing the contacts only results in lost tip material and reduces starter life.
Inspect all fuses with a meter and verify continuity.  For fuse replacement, 
always install the same type and rating fuses furnished with the motor control 
center.  Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent.  They may not have the same short-
circuit withstand ability and current limiting ability. 
Inspect fuse clips for dirt and verify that the clips provide a tight fit. 
Verify enclosure lights turn on when doors are open.  Replace burned out 
bulbs. 
Verify enclosure heaters are functioning properly. 
Check the condition of gaskets and replace if damaged. 
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ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, or 
connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware.  Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and that 
the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contactor without load, remove power to the MCC 
cabinet and with a non-conductive object, press the button the motor 
controller/contactor.  The button is usually located on the front or bottom of the 
housing. 
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing.  A loud noise and arcing on 
closing is usually due to contact bounce. 
Measure and record current draw on load side of contactor.  An elevated 
reading may indicate poor connection.  If the recorded current (excluding the 
current at startup) exceeds the full load current on the motor name plate, notify 
bridge management.

8.5.2 DRIVE CABINETS AND RESISTORS 
8.5.2.1 DESCRIPTION 
Drive Cabinets are free standing enclosures which house the leaf motor drive, control relays, contactors, 
circuit breakers, fuses, and terminal blocks.  

Refer to Photo numbered 9.6C. 

8.5.2.2 NUMBER OF ITEMS AND LOCATION 
Each electrical/mechanical room contains a single drive.  One primary resistor and one secondary resistor 
are located in each electrical/mechanical room. 

8.5.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Lubricate door hinges and latches. 
Inspect terminal block screws and hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers.  Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity.  For fuse replacement, 
always install the same type and rating fuses furnished with the motor 
control center.  Evolution in fuse design has produced fuses that are 
mechanically equivalent but not electrically equivalent.  They may not have 
the same short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections.  
Verify enclosure heaters are functioning.  
Verify enclosure lights turn on when doors are open.  Replace burned out 
bulbs. 

ANNUALLY Check the condition of filters.  Replace dirty or damaged filters. 
Verify enclosure fan is functioning. 
Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contactor without load, remove power to the MCC 
cabinet and with a non-conductive object, press the button the contact.  The 
button is usually located on the front or bottom of the housing. 
Operate the motor controller/contactor normally (under load) from the control 
desk during a vessel or maintenance opening and check for loud noise and 
arcing, both on opening and on closing.  A loud noise and arcing on closing 
is usually due to contact bounce. 
Measure and record current draw on load side of contactor.  Elevated 
reading may indicate poor connection.  If the recorded current (excluding the 
current at startup) exceeds the full load current on the motor name plate, 
notify bridge management. 
Open and clean resistor enclosure with a vacuum cleaner. 
Check hardware for corrosion.  
Check condition of gaskets and replace if damaged. 

FIVE YEARS Replace the general purpose plug-in ice cube style relays. 
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8.5.3 PANELBOARDS
8.5.3.1 DESCRIPTION 
Lighting panels, also known as panelboards, are assemblies of bus bars and main/branch circuit breakers.  
The circuit breakers provide over-current protection as well as a means of turning on and off electrical 
distribution circuits. 

Refer to Photo numbered 9.5F. 

8.5.3.2 NUMBER OF ITEMS AND LOCATION 
One lighting panelboard is located in each electrical/mechanical room. 

8.5.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent   
Check for moisture and corrosion. Replace corroded hardware.  
Examine bus bar connections for poor or loose connections and evidence of 
overheating.  If necessary, pop out, but do no disconnect the circuit 
breakers. 
Lubricate door hinges and latches. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Measure resistance to ground at each panelboard using a ground test kit.  
Verify resistance is 25 ohms or less. 

8.5.4 TRANSFORMERS
8.5.4.1 DESCRIPTION 
Transformers are electrical devices that change the electrical power source by either changing the voltage 
or improving the power distribution. The purpose of the lighting transformers is to change the voltage from 
480V or 208V to 120V in order to provide single phase power to lights and other small electrical equipment. 

Refer to Photos numbered 9.5E and 9.5F. 

8.5.4.2 NUMBER OF ITEMS AND LOCATION 
One lighting transformer is located in each electrical/mechanical room for lighting and heating circuits.   



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

July 2018 8-20 Delaware Department of Transportation 

8.5.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with vacuum cleaner. 
Check for corrosion and moisture. Replace corroded hardware. 
Verify all hardware is secure. Tighten loose fasteners. 
Check transformer components (terminals, insulation, etc.) for evidence of 
overheating.

8.5.5 STANDBY EMERGENCY GENERATOR RECEPTACLE 
8.5.5.1 DESCRIPTION 
A standby emergency generator receptacle is provided to supply to the bridge through a portable 
emergency generator in the event of a power failure. 

Refer to Photo numbered 9.5D. 

8.5.5.2 NUMBER OF ITEMS AND LOCATION 
There is one generator receptacle located outside of the control house. 

8.5.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Using an off-site portable generator, start and run the bridge for one 
complete opening using the auxiliary gear motors. 
Visually inspect the generator receptacle and associated equipment for wear 
or damage.

 

8.5.6 SAFETY (MANUAL TRANSFER) AND DISCONNECT SWITCHES 
8.5.6.1 DESCRIPTION 
Switches are devices for making, breaking, or changing connections in an electric circuit under the 
conditions of the load for which it is rated.  There are various types of switches; some of the more common 
are main circuit breakers and motor disconnect switches. 
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Refer to Photos numbered 9.5C, 9.6D, and 9.6E. 

8.5.6.2 NUMBER OF ITEMS AND LOCATION 
Numerous switches are located throughout the bridge and are individually mounted as main circuit breakers, 
disconnect switches, and motor disconnect switches. One manual transfer switch is located in the north 
electrical / mechanical room adjacent to the incoming service panel. 

8.5.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use proper personal protective equipment when working on energized equipment. Arc flash and 
other dangers are present and may result in injury or death.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL When replacing contacts or other current-carrying parts, clean surfaces that 
are to be bolted together. 

ANNUALLY Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check contacts for wear and pitting. 
Check for excessive arcing. 
Check condition of gaskets (for dust-tight or watertight units). Replace 
damaged gaskets. 
For fused units, inspect all circuit breakers. Verify with a meter that 
continuity is broken on trip or switch off conditions. With the circuit breaker in 
the OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 volts. 
Test the manual transfer switch with operation of the portable generator. 

 

8.5.7 ELECTRICAL CONDUCTORS  
8.5.7.1 DESCRIPTION 
Conductors may be stranded single-conductor or multiple-conductor cable.  
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8.5.7.2 NUMBER OF ITEMS AND LOCATION 
Numerous electrical conductors are located throughout the bridge. 

8.5.7.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness at each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.

 

8.5.8 DROOP CABLES
8.5.8.1 DESCRIPTION 
Droop cables are flexible electrical conductors that are routed from the fixed portion of the bascule pier to 
the movable bascule span equipment.  

These cables carry power and control conductors to equipment located on the span (navigation lights, 
service lighting, and span lock equipment). 

Refer to Photos numbered 9.6F and 9.6G. 

8.5.8.2 NUMBER OF ITEMS AND LOCATION 
Droop cables and associated termination cabinets are located outside each electrical/mechanical room.

8.5.8.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation.  
Clean the insulation of moisture, grease and oil after removing power 
sources if present. 

8.5.9 SUBMARINE CABLES
8.5.9.1 DESCRIPTION 
Submarine cables are electrical conductors routed from the control house underneath the river to the 
storage house to distribute power and control to the various electrical/mechanical components.  The 
submarine cable system consists of conduit and wire (single conductor wire and shielded signal cables) and 
multiple termination points located in the electrical/mechanical rooms. 

Refer to Photo numbered 9.6H 

8.5.9.2 NUMBER OF ITEMS AND LOCATION 
The following submarine cables and associated termination cabinets on the bridge are located as follows: 

Bridge control submarine cables (1) – One located beneath the riverbed and into the bascule piers.  
Power submarine cables (1) – One located beneath the riverbed and into the bascule piers.  
Termination boxes/cabinets (2) – One located in each electrical/mechanical room. 

8.5.9.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Visually inspect the submarine cable and watch for signs of cracks, 
deterioration and discoloration of the cable jacket.
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8.6 LIGHTING SYSTEMS 

8.6.1 NAVIGATION LIGHTS
8.6.1.1 DESCRIPTION 
Pier lights are red lighting fixtures.  Their function is to enhance visibility of the piers and locate the channel 
for marine vessels.  

The red/green bascule span pendulum navigation lights are divided fixtures, with portions that are red and 
portions that are green.  When both leafs are fully open, the four outboard lights located at the toes of each 
leaf turn from red to green.  When either leaf is not fully open, all pendulum lights are red. 

Refer to Photo numbered 9.4H. 

8.6.1.2 NUMBER OF ITEMS AND LOCATION 
Three red fender lights are located on each fender ring.  There are four bascule span pendulum navigation 
lights. 

8.6.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check navigation lights for proper operation. 
Replace lamps if damaged or nonfunctional. 

ANNUALLY Check gaskets and replace if damaged. 
Tighten loose connections. 
Check for corrosion of metal parts.  Replace corroded hardware. 
Check for worn or broken mechanical parts.  Check for cracked lenses. 
Replace lamps 

8.6.2 INTERIOR/EXTERIOR LIGHTS
8.6.2.1 DESCRIPTION 
Various light fixtures are mounted throughout the bridge.  Lighting panelboards are located in the 
electrical/mechanical rooms to feed the lights. 

Refer to Photos numbered 9.7E, 9.7F, 9.7G, and 9.7H. 

8.6.2.2 NUMBER OF ITEMS AND LOCATION 
There are numerous lights located throughout the bridge in the enclosed rooms, platforms, ladders, and 
catwalks.  
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8.6.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check for burned-out lamps. Replace burned out bulbs.  Verify light 
switches function properly. 

ANNUALLY Clean luminaire lenses, interior surfaces, and weep holes (where 
applicable). 
Check gaskets for damage and cracks. Replace damaged gaskets. 
Tighten loose connections. 
Inspect for corrosion of metal parts. Clean and spot paint corroded 
components. 
Check parts for wear or damage. 

8.6.3 TRAFFIC SIGNALS  
8.6.3.1 DESCRIPTION 
Traffic signals caution roadway and pedestrian traffic before and during periods of span operation. 

Refer to Photo numbered 9.4A. 

8.6.3.2 NUMBER OF ITEMS AND LOCATION 
There are two three section-red traffic signals on each on-coming approach mounted to a signal pole ahead 
of the warning gates.  The lights turn from off to red flashing before each opening. 

8.6.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check lights for proper illumination and replace burned out bulbs.  
Verify proper operation during marine and maintenance openings. 

ANNUALLY Clean all reflectors, lenses and spot paint heads. 
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8.6.4 TRAFFIC GATE ARM LIGHTS 
8.6.4.1 DESCRIPTION 
Gate arm lights caution roadway traffic before and during periods of span operation. 

Refer to Photos numbered 9.4D and 9.4G. 

8.6.4.2 NUMBER OF ITEMS AND LOCATION 
There are red flashing gate arm lights mounted on the four warning gate arms and two barrier gate arms. 

8.6.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check traffic gate arm lights for proper operation. Replace burned out bulbs. 

SIX MONTHS Check gate arm lights and wiring for damage. 

8.7 ELECTRIC MOTORS 

8.7.1 LOCK MOTORS
8.7.1.1 DESCRIPTION 
The electric lock motors transform electric power to mechanical power to drive and pull the lock bars. 

Refer to Photo numbered 9.3B. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematic. 

8.7.1.2 NUMBER OF ITEMS AND LOCATION 
The north leaf contains two 1 ½ HP span locks motors. One span lock motor is located on each span lock 
platform located at the toe of the north leaf. 

8.7.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY 
(Refer to 
Section 
11.4.2 for 
Bridge 
Maintenance 
Performance 
Standard) 

Motors Check for leakage around bearings.  Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Lubricate span lock motor bearings with Mobil Polyrex EM or 
equivalent. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the components 
of dirt, gum, water, and corrosion. 
Observe the brake during operation of the span locks.  Check for 
excessive vibration or unusual noise during operation.  

FIVE YEARS Clean and paint the motors. Do not paint nameplates. 

8.7.2 MAIN LEAF (SPAN) MOTORS 
8.7.2.1 DESCRIPTION 
The main leaf motors transform electric power to mechanical power to raise and lower each leaf. 

Refer to Photos numbered 9.2A, 9.2C, and 9.2J. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematic. 

8.7.2.2 NUMBER OF ITEMS AND LOCATION 
Each electrical/mechanical room contains one main leaf motor.  
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8.7.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  
(Refer to Section 
11.4.2 for Bridge 
Maintenance 
Performance 
Standard) 

Check for leakage around bearings.  Clean of excess grease and dirt using 
a rag and WD-40 Specialist Machine and Engine Degreaser or equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check all 
bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Lubricate main leaf motor bearings with Mobil Unirex N2 or equivalent.   
Check painted surface for signs of corrosion.  Clean and spot paint areas of 
corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions with a 
clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  Compare 
the measured current with the nameplate data.  Record values in the 
“Notes” sections of the maintenance checklist.

FIVE YEARS Clean and paint the motors. Do not paint nameplates. 

8.7.3 AUXILIARY LEAF (SPAN) MOTORS 
8.7.3.1 DESCRIPTION 
The auxiliary gear motors transform electric power to mechanical power to raise and lower each leaf at a 
reduced speed if failure of the main leaf motor occurs. 

Refer to Photos numbered 9.2C, 9.2D, and 9.2I. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematic. 

8.7.3.2 NUMBER OF ITEMS AND LOCATION 
There are two auxiliary gear motors.  One auxiliary gear motor is located in each electrical/mechanical 
room.



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

July 2018 8-29 Delaware Department of Transportation 

8.7.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Gear
Motors

Check for leakage around bearings.  Clean of excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the components 
of dirt, gum, water, and corrosion.  
Observe the brake during operation of the auxiliary gear motor.  Check 
for excessive vibration or unusual noise during operation. 

TWO YEARS Replace gear motor oil in reducer.  Clean around fill hole located on 
top of the speed reducer portion of the gear motor.  Speed reducer 
section is located at the front of the gear motor.  Place basin below 
drain plug located at the bottom of the speed reducer.  Remove drain 
plug to drain oil from the housing.  Flush reducer housing to remove 
contaminants.  Reinstall drain plug.  Fill reducer housing with Mobil 
Mobilgear SHC 150 or equivalent to the proper level indicated on the 
sight glass.  Reinstall fill cap.

FIVE YEARS Clean and paint the motors. Do not paint nameplates. 
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8.7.4 TRAFFIC GATE MOTORS
8.7.4.1 DESCRIPTION 
The electric motors for the barrier gates and warning gates transform electric power to mechanical power to 
operate each traffic gate.  Each gate motor is provided with a solenoid brake to provide holding torque on 
the specific device. 

Refer to Photos numbered 9.4B, 9.4C, and 9.4F. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematic. 

8.7.4.2 NUMBER OF ITEMS AND LOCATION 
Traffic gates and their locations are as follows: 

1/6 HP warning gate motors (4) – One located inside each warning gate housing. 
1 HP barrier gate motors (2) – One located inside each barrier gate housing. 

8.7.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Motors Check for leakage around bearings.  Clean of excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 
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Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the components 
of dirt, gum, water, and corrosion. 
Observe the brake during operation of the traffic gates.  Check for 
excessive vibration or unusual noise during operation. 

8.8 CONTROL SYSTEM 

8.8.1 RELAY CABINETS 
8.8.1.1 DESCRIPTION 
Relay cabinets are free standing cabinets which house motor control relays, contactors, circuit breakers, 
fuses, power supplies and terminal blocks.  

Refer to Photo numbered 9.6I 

8.8.1.2 NUMBER OF ITEMS AND LOCATION 
Each electrical/mechanical room contains two relay cabinets.  

8.8.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture.  
Lubricate door hinges and latches. 
Inspect terminal block screws and tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity.  For fuse replacement, 
always install the same type and rating fuses furnished with the relay control 
cabinet.  Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent.  They may not have the same 
short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections. 
During operation, verify each relay lamp turns on.  Replace non-operational 
bulbs.  
Verify enclosure heaters are functioning.  
Verify enclosure lights turn on when doors are open.  Replace burned out 
bulbs. 
Check the condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for heat 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay/contactor without load, remove power to the cabinet and with 
a non-conductive object, press the button the contact.  The button is usually 
located on the front or bottom of the housing. 
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing during opening and closing operations.  A loud noise 
and arcing on closing is usually due to contact bounce. 

8.8.2 CONTROL CONSOLE 
8.8.2.1 DESCRIPTION 
The control console is fabricated from an individual free standing cabinet which houses indicating lights, 
selector switches, pushbuttons, meters, control relays, contactors, circuit breakers, fuses, and terminal 
blocks.  

Refer to Photos numbered 9.6J and 9.6K. 

8.8.2.2 NUMBER OF ITEMS AND LOCATION 
The main control console is located in the Control House (1st Floor). An auxiliary control panel is located 
adjacent to the main control desk. 
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!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Lubricate door hinges and latches. 
Inspect terminal block screws and tighten all loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation 
Inspect all circuit breakers.  Verify with a meter that continuity is broken on 
trip or switch off conditions.  With the circuit breaker in the OFF position, use 
a multimeter to measure the current on the load side conductors.  The 
multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity.  For fuse replacement, 
always install the same type and rating fuses furnished with the control 
console.  Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent.  They may not have the same 
short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections.  
Check all pushbuttons, selector switches, and meters for damage and 
proper operation. 
Check all indicating lights pushing the “Indicators Check” button located on 
the left side of the control console and verify each lamp illuminates.  
Replace burned out bulbs. 
Verify the enclosure lights turn on when doors are open.  Replace burned 
out bulbs. 
Check condition of gaskets and replace if damaged.  
Verify enclosure heaters are functioning properly. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connections points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay/contactor without load, remove power to the console and 
with a non-conductive object, press the button the contact.  The button is 
usually located on the front or bottom of the housing. 
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, during opening and closing operations.  A loud noise 
and arcing on closing is usually due to contact bounce. 
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8.8.3 LIMIT SWITCHES & RESOLVERS 
8.8.3.1 DESCRIPTION 
A limit switch is a switching device that provides feedback in an electrical circuit.  When actuated, this 
device will restrict or initiate an operation. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2D, 9.2I, 9.2J, 9.3E, 9.4B, 9.4C, 9.4E, 9.6L, 9.6M, and 9.6N. 

8.8.3.2 NUMBER OF ITEMS AND LOCATION 
Limit switches and resolvers on the bridge are located as follows: 

Span Control: 

Eight Circuit Span Position Rotary Cam Limit Switches (2) – One located in each 
electrical/mechanical room. 
Brake Limit Switches (18) – Three located on each brake frame 
Fully Seated (Closed) Limit Switch (2) – One located on each leaf near the live load bearing. 
Fully Open Limit Switch (2) – One located on each bascule pier, outside of the 
electrical/mechanical room. 
Clutch Limit Switch (2) – One located in each electrical/mechanical room. 

Lock Control: 

Span Lock Interlocking Limit Switch (4) – Two located in each span lock actuator housing. 

Traffic Control: 

Eight Circuit Barrier Gate Rotary Cam Limit Switch (2) – One located in each barrier gate housing. 
Barrier Gate Manual Operation Limit Switch (2) - One located in each barrier gate. 
Barrier Gate Door Switches (4) – Two located inside each barrier gate housing. 
Warning Gate Manual Operation Limit Switch (4) - One located in each warning gate housing. 
Warning Gate Door Switches (8) – Two located in each warning gate housing. 

8.8.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY All Inspect all limit switches for wear. 
Remove accumulated dust, dirt, and moisture on housing.  Use brush, 
soft cloth, or vacuum cleaner. 
Inspect latches, mounting hardware and seals to ensure proper seal of 
housing. 
Inspect all fasteners and tighten loose connections. Replace corroded 
hardware. 
If accessible, remove the cover and visually inspect the condition of all 
internal parts. 
Check for worn or broken mechanical parts. 

Rotary 
Cam
Limit
Switch 

Inspect the rollers and cams for wear.   

Fully
Seated
and
Brake 
Limit
Switches 

Inspect snap action contact blocks and all internal component 
connections.  Tighten loose connections. 
Inspect all wiring from snap action contact blocks for deterioration. 
Cycle lever arm several times. 

8.8.4 SPEED SWITCHES
8.8.4.1 DESCRIPTION 
Electronic speed switches (high and low) are installed onto the output shafts of the instrumentation gear box 
which is connected to the rear output shaft of the main span motor to check operating speeds during normal 
operation. In the event the correct speed is not reached during deceleration or the running speed exceeds 
1260 RPM, the control system will perform an emergency stop.  

Refer to Photo numbered 9.2J. 

8.8.4.2 NUMBER OF ITEMS AND LOCATION 
There are four overspeed switches.  One high speed switch and one medium/low speed switch are located 
in each electrical/mechanical room. 

8.8.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Remove accumulated dust, dirt, and moisture on housing.  Use a brush, soft 
cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from shafts, keeping them 
clean and free of galling.  All bearings are sealed and permanently 
lubricated. 
Inspect cover to ensure proper seal of housing. 
Inspect all fasteners and tighten connections if loose. Replace corroded 
fasteners. 
Check for worn or broken mechanical parts.  
Check condition of gaskets and replace if damaged.  

8.9 MISCELLANEOUS EQUIPMENT 

8.9.1 AIR HORN AND AIR COMPRESSORS 
8.9.1.1 DESCRIPTION 
The air horn provides an audible signal to vessels for an upcoming operation.  The air horn is activated 
manually by a pushbutton on the control desk.  The air horn is connected to an air compressor that provides 
sufficient compressed air to sound the air horn. 

Refer to Photo numbered 9.7I. 

8.9.1.2 NUMBER OF ITEMS AND LOCATION 
One double unit air horn is located on the control house. 

8.9.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Perform a general visual inspection of the equipment and check for proper 
operation of the system. 

ANNUALLY Check electrical connections and tighten loose connections. 
Operate the compressor under load and check for excessive heating of 
parts evidenced by discoloration of metal parts, charred insulation, or odor.   
Check and clean components of collections of dirt or gum, evidence of water 
dripping, or corrosion. 
Check the air horn trumpets for debris inside the trumpets. 
Inspect connecting piping, tubing or hoses for cracking or leaks. 
Check the condition of the air filter.  Replace filter if dirty or damaged. 
Tighten loose hardware.  Check hardware for corrosion.  
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8.9.2 HEATING AND AIR CONDITIONING SYSTEMS 
8.9.2.1 DESCRIPTION 
HVAC systems provide service for the control house.  Comfort heaters serve the electrical/mechanical 
rooms and main entrance of the storage house. A heat pump condenser and heat pump evaporator serve 
the control room. 

Refer to Photos numbered 9.7A and 9.7J. 

8.9.2.2 NUMBER OF ITEMS AND LOCATION 
One outdoor unit is located adjacent to the north sump pump panel.  One indoor unit is located above the 
bathroom door in the control house. Two comfort heaters are located in each electrical/mechanical room 
and two comfort heaters are located in the main entrance to the storage house.  

8.9.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check all air filters.  Replace dirty or damaged filters.  Do not use chemicals 
to clean the unit. 
Check all cooling coils, seals, fittings, ducting connections and pipelines for 
leaks. 
Check surfaces of casing for signs of corrosion.  Retreat or repaint areas of 
corrosion. 
Inspect the condition of all safety devices for deterioration. 
Check the performance of all equipment related to temperature and humidity 
control.  

8.9.3 SUMP PUMPS 
8.9.3.1 DESCRIPTION 
A duplex sump pump system is used to remove water from the counterweight pit. 

Refer to Photos numbered 9.7B and 9.7C. 

8.9.3.2 NUMBER OF ITEMS AND LOCATION 
Sump pump systems are located in each counterweight pit on the bridge.  A sump pump control panel is 
located outside of each electrical/mechanical room. 
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8.9.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Sump
Pump
Motors

Test operation of each sump pump by turning the selector switch 
located on the sump pump control panel to hand operation 
Dump buckets of water or run water from a hose into the sump to test 
the pump’s response and look for leaks.  Verify that water is pumped 
out from sump and there is no back-flow.  Do not flood the surrounding 
floor or area. 
Check that the motor is free of all debris   
During operation, examine motor for smooth running and absence of 
excessive vibration. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true Root Mean 
Square (RMS) ammeter.  Compare the measured current with the 
nameplate data.  Record values on maintenance checklist included in 
Appendix B of the Contract. 
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THREE
MONTHS 

Sump
Pump
Control
Panels

Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches. 
Check unit door interlocks and circuit breaker disconnects for proper 
operation. 
Inspect terminal block screws and hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers.  Verify with a meter that continuity is 
broken on trip or switch off conditions.  With the circuit breaker in the 
OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 
volts. 
Check all starter contacts.  Replaced when nearly all the silver tip is 
gone and the contact tip support is exposed.  Do not file the contacts.  
Filing or otherwise dressing the contacts only results in lost tip material 
and reduces starter life.
Inspect all fuses with a meter and verify continuity.  For fuse 
replacement, always install the same type and rating fuses furnished 
with the motor control center.  Evolution in fuse design has produced 
fuses that are mechanically equivalent but not electrically equivalent.  
They may not have the same short-circuit withstand ability and current 
limiting ability. 
Inspect fuse clips for dirt and verify that the clips provide a tight fit.

8.9.4 PITS, PLATFORMS, AND WALKWAYS 
8.9.4.1 DESCRIPTION 
Each counterweight pit provides an area for the counterweight to travel during operation of the bridge.  
Platforms and walkways provide access to electrical and mechanical components throughout the bascule 
pier. 

Refer to Photos numbered 9.1D, 9.1F, 9.2E, 9.2F, 9.2H, and 9.7K. 

8.9.4.2 NUMBER OF ITEMS AND LOCATION 
One counterweight pit is located at the bottom of each bascule pier.  Platforms and walkways are located in 
the bascule pier. 
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8.9.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that electrical components and enclosures do not get wet.  

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Clean and power wash the counterweight pits, platforms, and walkways of 
dirt and debris. Electrical equipment must be protected prior to power 
washing walkways to prevent water from entering any electrical component. 
Water intrusion may cause failure to components. 

8.9.5 CONDUIT SYSTEMS 
8.9.5.1 DESCRIPTION 
Conduit, boxes, and supports are used throughout the bridge to route and protect the control and power 
cables.  

8.9.5.2 NUMBER OF ITEMS AND LOCATION 
Conduit, boxes, and supports are located throughout the bridge including in the control house, at the span 
lock platform, in the electrical/mechanical rooms, etc. 

8.9.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean boxes with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum from conduit. 
Check for corrosion and moisture. Check conduit for cracking or other 
damage. Replace corroded hardware. 
Tighten loose mounting and connections. 
Check condition of gaskets in boxes and replace gaskets if damaged.  
Lubricate door hinges and latches, where provided, with 3-IN-ONE 
Multipurpose oil. 
Check and clean all drain holes and fittings. 
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FIVE YEARS Clean and paint all corrosion and oxidation from steel conduit and supports.  
Where PVC coated steel conduit is installed, apply touch up compound to 
cracks and/or cuts in coating. 
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9.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 

Trunnion Shaft
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 PHOTO 9.1A – TYPICAL TRUNNION BEARING (NON-SPAN DRIVE MACHINERY SIDE)
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 PHOTO 9.1B – TYPICAL TRUNNION BEARING (SPAN DRIVE MACHINERY SIDE)
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 PHOTO 9.1C – TYPICAL LIVE LOAD BEARING
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 PHOTO 9.1D – TYPICAL LIVE LOAD BEARING SUPPORT BEAM
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Trunnion Girder
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 PHOTO 9.1E – TYPICAL COUNTERWEIGHT
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 PHOTO 9.1F – TYPICAL BASCULE GIRDER TOP FLANGE BALANCE BLOCKS
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PHOTO 9.1G – TYPICAL BASCULE GIRDER OUTBOARD LOCATION BALANCE BLOCKSHT
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9.2 SPAN DRIVE MACHINERY 
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 PHOTO 9.2A – TYPICAL MOTOR BRAKE
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 PHOTO 9.2B –TYPICAL MACHINERY BRAKE
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 PHOTO 9.2C –TYPICAL SPAN DRIVE MACHINERY IN ELECTRICAL/MECHANICAL ROOM
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 PHOTO 9.2D – TYPICAL SPAN DRIVE MACHINERY AT AUXILIARY MOTOR LOCATION
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 PHOTO 9.2E – TYPICAL MACHINERY CONFIGURATION ON BASCULE PIER WALKWAY
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 PHOTO 9.2F – TYPICAL MACHINERY CONFIGURATION ON BASCULE PIER WALKWAY
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 PHOTO 9.2G – TYPICAL MACHINERY CONFIGURATION ON THE COUNTERWEIGHT
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 PHOTO 9.2H – TYPICAL OPEN GEARING ON THE COUNTERWEIGHT
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 PHOTO 9.2I – TYPICAL PRIMARY REDUCER OUTPUT MACHINERY
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 PHOTO 9.2J – TYPICAL INSTRUMENTATION MACHINERY CONFIGURATION

Brake Released 
Limit Switch 

Main Leaf Motor 

Instrumentation 
Gear Box 

Motor Brake No. 1 

Helical Couplings 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 9-13 Delaware Department of Transportation 

9.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 

Lock Bar Actuator

 PHOTO 9.3A – TYPICAL SPAN LOCK PLATFORM
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 PHOTO 9.3B – TYPICAL SPAN LOCK MACHINERY
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 PHOTO 9.3C – TYPICAL SPAN LOCK BAR GUIDE
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 PHOTO 9.3D – TYPICAL SPAN LOCK RECEIVING SOCKET
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 PHOTO 9.3E –TYPICAL SPAN LOCK ACTUATOR INTERNAL COMPONENTS
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9.4 TRAFFIC CONTROL DEVICES AND NAVIGATION LIGHTS 
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 PHOTO 9.4A – TYPIICAL TRAFFIC CONTROL EQUIPMENT
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 PHOTO 9.4B – WARNING GATE EQUIPMENT (FRONT)
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 PHOTO 9.4C – TYPICAL WARNING GATE EQUIPMENT (BACK)
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 PHOTO 9.4D – TYPICAL WARNING GATE GONG AND ARM LIGHTS
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 PHOTO 9.4E – TYPICAL BARRIER GATE EQUIPMENT (FRONT)
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 PHOTO 9.4F – TYPICAL BARRIER GATE EQUIPMENT (BACK)
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 PHOTO 9.4G – TRAFFIC BARRIER GATE ARM LIGHTS

Bumper Rod 

Typical Pendulum
Navigation Lights
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9.5 POWER DISTRIBUTION EQUIPMENT 

 PHOTO 9.5A – MAIN INCOMING SERVICE PANEL
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 PHOTO 9.5B – GENERATOR PANEL
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 PHOTO 9.5C – MANUAL TRANSFER SWITCH
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 PHOTO 9.5E – TYPICAL LIGHTING TRANSFORMER

 PHOTO 9.5F – DISTRIBUTION PANEL BOARD
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9.6 CONTROL EQUIPMENT 
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 PHOTO 9.6A – NORTH STARTER CABINET
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 PHOTO 9.6B – SOUTH STARTER CABINET
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 PHOTO 9.6C – TYPICAL DRIVE CABINET
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 PHOTO 9.6D – TYPICAL SPAN DRIVE MACHINERY DISCONNECT SWITCHES
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 PHOTO 9.6E – TYPICAL SPAN LOCK DISCONNECT SWITCH
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 PHOTO 9.6G – TYPICAL MOVABLE DROOP CABLE TERMINATION BOX
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 PHOTO 9.6H – TYPICAL SUBMARINE TERMINATION BOX
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 PHOTO 9.6I –RELAY CONTROL CABINET
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 PHOTO 9.6J – CONTROL CONSOLE
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 PHOTO 9.6K – AUXILIARY CONTROL STATION
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Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 9-29 Delaware Department of Transportation 

 PHOTO 9.6M – TYPICAL FULLY SEATED LIMIT SWITCH (LEVER STYLE)
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 PHOTO 9.6N – TYPICAL SPAN POSITION ROTARY CAM LIMIT SWITCH (COVER REMOVED)
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9.7 MISCELLANEOUS EQUIPMENT 

 PHOTO 9.7A –TYPICAL HEATER

 PHOTO 9.7B – SUMP PUMP CONTROL PANEL
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 PHOTO 9.7C – TYPICAL SUMP PUMP

 PHOTO 9.7D – TYPICAL HEAT TRACE
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 PHOTO 9.7E –TYPICAL SERVICE LIGHT FIXTURE TYPE 1

 PHOTO 9.7F – TYPICAL SERVICE LIGHT FIXTURE TYPE 2
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 PHOTO 9.7G – TYPICAL EMERGENCY LIGHT FIXTURE

 PHOTO 9.7H – TYPICAL CONTROL AND STORAGE HOUSE ARCHITECTURAL LIGHTING
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 PHOTO 9.7I – AIR HORN AND FLOOD LIGHT
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 PHOTO 9.7K – TYPICAL COUNTERWEIGHT PIT
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Mechanical Maintenance Checklist Leaf Support System and Counterweight Form 10 1
Page 1 of 1

Maintenance Tasks to Be Performed:

Monthly
Three
Month

Six
Month Annual

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual

Trunnion Bearings (Section 8.1.1) (Component ID # 18 & 19)
Lubricate the trunnion bearings.

Check housing and support frame for corrosion. Spot paint as necessary.

Check housing cap bolts and base bolts. Tighten as necessary.

Observe the trunnion bearings during opening and closing operations.

Live Load Bearings (Section 8.1.2) (Component ID # 41)
Check live load bearing contact.

Clean debris from all supporting members and plates.

Clean the area around the live load support.

Remove dirt, debris, and corrosion build up from the live load support.

Pain the live load bearing steel.

Check that all fasteners are secure and corrosion free.
Check the contacting surfaces between the adjusting screw and bearing plate for deformations,
wear and corrosion
If necessary, shim the live load bearing.

Counterweight (Section 8.1.3)
Check counterweight balance block locations for proper drainage and clean out debris.

Check for concrete spalling, cracks, and signs of structural distress.

Check for shifting of the balance blocks during leaf operation.

Refer to Section 8.1 "Leaf Support System and Counterweight" for component locations, quantities, and additional maintenance information.
Component ID # corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 1 of 2

Maintenance Tasks to Be Performed:

Monthly
Three
Month

Six
Month Annual Two Year

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual Two Year

Motor and Machinery Brakes (Section 8.2.1) (Component ID # 5 & 11)
Perform brake test.

Check fluid level in hydraulic reservoir. Check for leakage of fluid and clean as
necessary. Fill as needed. (EMG Technician)
Inspect brakes shoes and drums for wear, dust, dirt, grease, and proper adjustment.
Inspect brake pad thickness. Replace as needed.

Check clearance between the brake shoes and brakewheel.

Inspect mechanical linkages for freedom of moving parts, wear, broken parts, and
tightness of nuts and bolts.

Check for excessive heating of parts.

Check operations of the brake during test operations of the bridge.

Check the brake housing and linkages for evidence of water dripping on brake and
corrosion.

Check adjustment of limit switches and hand release devices.

Check for possible wear of the automatic adjustment mechanism.

Check brake actuator reserve stroke.

Check the brake torque settings.

Couplings (Section 8.2.2) (Component ID # 4, 7, 10, 13, 14, 21, 23, & 25)
Inspect key and keyways at all couplings for grease leakage, tightness and cracking.
Check flange bolts for corrosion and tightness.
Inspect seals and gaskets for leaks. Replace as needed.

Inspect helical couplings for damage.

Replace gear coupling lubricant.
Visually inspect couplings for relative movement between coupling components
during operation of the span drive machinery.
Lubricate manual disconnect coupling shifting collar.

Speed Reducers (Section 8.2.3) (Component ID # 8, 24, & 27)
Listen for unusual noises during operation of the machinery.

Check the oil level using the dip stick at each speed reducer. Add oil as necessary.

Inspect hygroscopic breather. Replace as necessary.

Lubricate speed reducer bearings.

Check for excessive leakage at the seals.

Check fasteners for tightness.

Replace speed reducer oil.
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual Two Year

Bearings (Section 8.2.4) (Component ID # 16, 20, 29, & 30)
Lubricate sleeve bearings.

Replenish spherical roller lubricant.

Check bearing cap and base fasteners for tightness. Tighten as necessary.

Replace spherical roller bearings lubricant.

Open Gearing (Section 8.2.5) (Component ID # 28, 32, 33, & 34)

Lubricate open gearing teeth.

Replace open gear lubricant.
Verify that fasteners connecting the rack to the rack to the rack support are secure
and free of corrosion. Torque fasteners as needed. Spot paint as needed.
Inspect keys and keyways for tightness and cracking.

Observe the open gearing during raising and lower operations.

Instrumentation Gear Box (Section 8.2.6) (Component ID # 3)
Drain, flush and refill instrumentation gear box.

Refer to Section 8.2 "Span Drive Machinery" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Lock Machinery and Centering Equipment Form 10 3
Page 1 of 1

Maintenance Tasks to Be Performed:
Monthly Six Month Annual

Date: _________________ Maintenance Personnel: _____________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual

Lock Bar Actuators, Guides and Receivers (Section 8.3.1) (Component ID # 36, 37, 38, & 39)
Apply grease to the sliding surfaces of the lock bar.

Apply grease to the grease fittings for all guides and receiving sockets.
Visually inspect guides and sockets, lock bars, fasteners and shims for damage.
Observe the lock bars, guides, and sockets for relative vertical movement with traffic
on the span.
Replace stem guide pipe grease.

Replace lock bar operator grease.
Visually inspect all lock bar guides and receiver castings at flange radii and
connections.

Refer to Section 8.3 "Span Lock Machinery and Centering Equipment" for component locations, quantities, and additional maintenance
information. Component ID # corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Traffic Gates Form 10 4
Page 1 of 1

Maintenance Tasks to Be Performed:
Six Month Annual

Date: ____________________ Maintenance Personnel: ________________________________

Maintenance Tasks

Maintenance Tasks Completed

Six Month Annual

Barrier Gates (Section 8.4.1) (Component ID # 45, 46, 47, 49, 52, 56, & 60)
Check the transmission oil level. Add or replace oil as needed.

Lubricate shaft bearings and rod ends.

Lubricate the rotary cam limit switch roller chain.

Check the roller chain tension and tighten as required.

Check the clutch operation and adjust as required.

Check the transmission oil level. Add or replace oil as needed.

Warning Gates (Section 8.4.2) (Component ID # 66, 68, 70, 72, & 75)
Visually inspect the MOV actuator for damage. Replace as necessary.

Lubricate shaft bearings and rod ends.

Refer to Section 8.4 "Traffic Gates" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 1 of 3

Maintenance Tasks to Be Performed:
Three Month Annual Six Year

Date: _________________ Maintenance Personnel: _________________________

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual Six Year

Control Enclosure (Section 8.5.1)
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.

Examine for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Check circuit breaker disconnects for proper operation.

Inspect terminal block screws and tighten loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.
Inspect all circuit breakers. Verify with meter that continuity is broken on trip or switch off
conditions.
Check all starter contacts. Replace contacts when nearly all the silver tip is gone and contact tip
support is exposed.
Inspect all fuses with meter and verify continuity.

Inspect fuse clips for dirt and verify that the clips provide a tight fit.

Verify enclosure lights turn on when doors are open. Replace bulbs as required.

Verify enclosure heaters are functioning.
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
discolored connection points. Tighten loose hardware. Replace or repair heat damaged wires
and connectors as necessary.
Operate the motor controller/contactor without load and observe contact operation to be sure
it opens and closes cleanly and that the contacts are fully sealed in the closed position.
Operate the motor controller/contactor under load and check for loud noise and arcing.

Measure and record current draw on load side of contactor.

Drive Cabinets and Resistors (Section 8.5.2)
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten loose connections.

Inspect wiring from unit terminal bocks for deterioration and/or overheating of insulation.
Inspect all circuit breakers. Verify with meter that continuity is broken on trip or switch off
conditions.
Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Inspect all relays and tighten connections as necessary.

Verify enclosure heaters are functioning.

Verify enclosure lights turn on when doors are open. Replace bulbs as required

Clean filters with vacuum or replace if necessary.

Verify enclosure fan is functioning.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 2 of 3

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual Five Year

Drive Cabinets and Resistors (cont.)
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
discolored connection points. Tighten all hardware. Replace or repair heat damaged wires and
connectors as necessary.
Operate the motor controller/contactor without load and observe contact operation
Operate the motor controller/contactor normally from the control desk during a vessel or
maintenance opening. Check for a loud noise and arcing.
Measure and record current draw on load side of contactor.

Replace general purpose plug in style ice cube relays.

Panelboards (Section 8.5.3)
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Examine bus bar connections for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Operate each circuit breaker to check for proper operation.

Measure resistance to ground at each panelboard using a ground test kit.

Transformers (Section 8.5.4)
Open and clean with vacuum cleaner.

Check for corrosion and moisture.

Verify all hardware is secure. Tighten as needed.

Standby Emergency Generator Receptacle (Section 8.5.5)
Using an off site portable generator, start and run the bridge for one complete opening using
the auxiliary gear motors.
Visually inspect the generator receptacle, cables, and associate equipment.

Safety and Disconnect Switches (Section 8.5.6)
Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine for excessive heating of parts, discoloration of metal parts, charred insulation, odor, or
blistering.
Check for freedom of moving parts.

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.

Replace pitted or worn contacts or replace entire unit if needed.

Check for excessive arcing.

Check condition of gaskets (for dust tight or watertight units).

Electrical Conductors (Section 8.5.7)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 3 of 3

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual Five Year

Electrical Conductors (cont.)
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions,
sweating, cracked, melted or overheated blue tinted insulation. Clean or replace in kind as
needed.

Droop Cables (Section 8.5.8)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box. Tighten loose
connections.
Check the strain relief fittings for signs of distress.

Check cables for any wear or abrasions on the outer jacket.
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions,
sweating, cracked, melted or overheated blue tinted insulation. Clean or replace in kind as
needed.

Submarine Cables (Section 8.5.9)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box. Tighten loose
connections.
Check the strain relief fittings for signs of distress.

Tighten loose connections.
Visually inspect the submarine cable and watch for signs of cracks, deterioration and
discoloration of the cable jackets.

Refer to Section 8.5 "Electrical Power Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Lighting System Form 10 6
Page 1 of 1

Maintenance Tasks To Be Performed:
Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Maintenance Tasks
Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Navigation Lights (Section 8.6.1)
Check navigation lights for proper operation.

Replace lamps or fixtures as needed.

Check gaskets.

Tighten loose connections.

Inspect for corrosion of metal parts.

Replace worn or broken mechanical parts.

Replace lamps.

Interior/Exterior Lights (Section 8.6.2)
Check for burned out lamps. Replace lamp as needed.
Clean luminaire lenses, interior surfaces, and weep holes
(where applicable).
Check gaskets and replace as needed.

Tighten loose connections.

Inspect for corrosion of metal parts. Spot paint as necessary.

Replace worn or broken parts.

Traffic Signals (Section 8.6.3)
Check lights for proper illumination. Replace bulbs as needed.
Verify proper operation of the traffic signals and gongs during
openings.
Clean reflectors and lenses. Spot paint heads as needed.

Traffic Gate Arm Lights (Section 8.6.4)
Check gate arm lights for proper operation. Replace bulbs as
needed.
Replace gate arm light lamps and wiring that is non functional
or damaged.

Refer to Section 8.6 "Lighting Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 1 of 2

Maintenance Tasks To Be
Completed:

Annual Two Year Six Year
Date: ________________ Maintenance Personnel: __________________________________

Maintenance Tasks
Maintenance Tasks Completed

Annual Two Year Six Year

Lock Motors (Section 8.7.1) (Component ID # 35)

Check for leakage around bearings. Clean of excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten
as needed.

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Lubricate span lock motor bearings.

Check painted surfaces for corrosion. Spot paint as necessary.
Perform a general visual inspection of the solenoid brakes while stationary and during lock
operation.

Check solenoid brakes electrical connections and tighten as necessary.
Inspect solenoid brakes mechanical components for wear, broken parts, and bolt and nut
tightness. Check freedom of moving parts.
Check solenoid brakes for excessive heating of parts. Check for accumulation of dirt or gum. Clean
as necessary.

Check solenoid brakes for excessive vibration or noise during operation.

Repaint motors.

Main Leaf (Span) Motors (Section 8.7.2) (Component ID # 6)

Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean of excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten
as needed.

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Lubricate main leaf motor bearings.

Check painted surfaces for signs of corrosion. Spot paint as necessary.
Check the phase currents flowing in motors under loaded conditions with a clamp on ammeter for
all motors.

Auxiliary Leaf (Span) Motors (Section 8.7.3) (Component ID # 9)

Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean of excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten
as needed.
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed

Annual Two Year Six Year

Auxiliary Leaf (Span) Motors (cont.)

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Check painted surfaces for corrosion. Spot paint as necessary.

Check the phase currents flowing in motors under loaded conditions with a clamp on ammeter
for all motors.
Perform a general visual inspection of the Solenoid Brakes while stationary and during auxiliary
gear motor operation.

Check solenoid brakes electrical connections and tighten as necessary.

Inspect solenoid brakes mechanical components for wear, broken parts, and bolt and nut
tightness. Check freedom of moving part.
Check solenoid brakes for excessive heating of parts. Check for collections of dirt or gum. Clean as
necessary.

Check solenoid brakes for excessive vibration or noise during operation.

Replace gear motor oil in reducer.

Repaint motors.

Traffic Gate Motor (Section 8.7.4) (Component ID # 44 & 65)

Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten electrical connections on motor.

See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten
as needed.

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Check painted surfaces for corrosion. Spot paint as necessary.

Visually inspect solenoid brake while stationary and during gate operation.

Check solenoid brake electrical connections and tighten as necessary.

Inspect solenoid brake for wear, damage, and bolt and nut tightness. Check freedom of moving
parts.
Check solenoid brake components for evidence of excessive heating. Check for accumulation of
dirt or gum, evidence of water .dripping, or corrosion. Clean as necessary.

Check solenoid brake for excessive vibration or noise during operation.

Refer to Section 8.7 "Electric Motors" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1

Notes:
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Electrical Maintenance Checklist – Control Systems Form 10 8
Page 1 of 2

Maintenance Tasks To Be Completed:
Three Month Annual

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Three Month Annual

Relay Cabinets (Section 8.8.1)

Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Inspect all circuit breakers. Verify with meter than continuity is broken on trip or switch off conditions.

Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Inspect all relays and tighten connections as necessary.

During operation, verify each relay lamp turns on. Replace bulbs as required.

Verify enclosure heaters are functioning.

Verify enclosure lights turn on when doors are open. Replace bulbs as required.

Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat damaged
wires and connectors as necessary.
Manually operate each relay and contactor with associated circuit breakers off and observe contact
operation to be sure it opens and closes cleanly and that the contacts are sealed when in the closed
position.
Monitor relay and contactor operations during normal operation and check for loud noise and arcing
during opening and closing operations.

Control Console (Section 8.8.2)

Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Inspect all circuit breakers. Verify with meter than continuity is broken on trip or switch off conditions.

Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Inspect all relays and tighten connections as necessary.

Check all pushbuttons, selector switches and meters. Replace as necessary.

Check all indicating lights by turning the pilot light test selector switch located behind the cabinet door
and verify each lamp illuminates. Replace bulbs as required

Verify enclosure lights turn on when doors are open. Replace bulbs as required.
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Electrical Maintenance Checklist – Control System Form 10 8
Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed
Three Month Annual

Control Console (cont.)
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat damaged wires
and connectors as necessary.
Manually operate each relay and contactor with associated circuit breakers off and observe contact
operation to be sure it opens and closes cleanly and that the contacts are sealed when in the closed
position.
Monitor relay and contactor operation during normal operation and check for loud noise and arcing,
during opening and on closing operations.

Limit Switches and Resolvers (Section 8.8.3) (Component ID # 5, 11, 10, 12, 36, 42, 43, 55, 62, 63, 77 & 78)

Inspect all limit switches for wear.

Remove accumulated dust, dirt, and moisture on housing.

Inspect latches, mounting hardware, and seals.

Inspect all fasteners and tighten connections as necessary.

Remove the cover and visually inspect the condition of all internal parts.

Inspect rotary cam limit switch switches for wear.

Inspect rotary cam limit switch rollers for wear.

Inspect rotary cam limit switch cams for wear.

Inspect fully open and fully closed limit switch snap action contact blocks and all internal component
connections. Tighten as necessary.

Inspect all fully open and fully closed limit switch wiring from snap action contact blocks for deterioration.

Cycle fully open limit switch, fully closed limit switch, and brake limit switch lever arm several times.

Speed Switches (Section 8.8.4) (Component ID # 2)

Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from overspeed switch shafts.

Inspect cover to ensure proper seal of housing.

Inspect all screws and tighten connections as necessary.

Refer to Section 8.8 "Control System" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Miscellaneous Equipment Form 10 9
Page 1 of 2

Maintenance Tasks To Be Performed:
Week

1
Week

2
Week

3
Week

4
Week

5 Monthly Three
Month Six Month Annual

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Maintenance Tasks

Maintenance Tasks Completed

Week
1

Week
2

Week
3

Week
4

Week
5 Monthly

Three
Month Six Month Annual

Air Horn and Air Compressors (Section 8.9.1)
Perform a general visual inspection and check for proper operation.
Correct as necessary.
Check electrical connections and tighten as necessary.
Operate the compressor under load and check for excessive heating
of parts
Check for collections of dirt or gum, evidence of water dripping, or
corrosion. Clean as necessary.
Check the air horn trumpets for debris inside the trumpets.

Inspect connecting piping, tubing or hoses for cracking or leaks.

Heating and Air Conditioning Systems (Section 8.9.2)
Check all air filters. Clean or replace as necessary.
Check all cooling coils, seals, fittings, ducting connections, and
pipelines for leaks. Correct as necessary.
Check surfaces of casing for signs of corrosion and retreat or paint
as necessary.
Inspect the condition of all safety devices for deterioration.
Check the performance of all equipment related to temperature,
humidity and control.

Sump Pumps (Section 8.9.3)
Test operation of each sump pump.

Check that the motor is free of debris.
During operation, examine motor for smooth running and absence
of vibration.
Check the phase currents flowing in motors under loaded
conditions.

Open and clean the control panel with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum from the control
panel with contact cleaner.

Check control panel for corrosion and moisture

Examine control panel connections for poor or loose connections
and evidence of overheating.
Lubricate control panel door hinges and latches.

Check control panel unit door interlocks and circuit breaker
disconnects for proper operation.

Inspect terminal block screws and hand tighten loose connections.
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Electrical Maintenance Checklist – Control System Form 10 9
Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Week
1

Week
2

Week
3

Week
4

Week
5 Monthly

Three
Month Six Month Annual

Sump Pumps (cont.)
Inspect wiring from unit terminal blocks for deterioration of
insulation.
Inspect all circuit breakers. Verify with meter that continuity is
broken on trip or switch off conditions.
Check all starter contacts. Replaced when nearly all the silver tip is
gone and the contact tip support is exposed.
Inspect all fuses with meter and verify continuity. Replace fuses if
needed.

Inspect fuse clips for dirt and verify that the clips provide a tight fit.

Pits, Platforms, and Walkways (Section 8.9.4)
Clean and power wash the counterweight pits, platforms, and
walkways of dirt and debris.

Refer to Section 8.8 "Control System" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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11.3 MACHINERY LUBRICATION SCHEDULE 
SOUTH MARKET STREET BRIDGE MACHINERY - LUBRICATION SCHEDULE 

Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

1 8.8.4 Tachometer LUBRICATION NOT REQUIRED 

2 8.8.4 Overspeed Switch LUBRICATION NOT REQUIRED 

3 8.2.6 Limit Switch Gear Box 
OIL PUMP - REMOVE 

PLUG, FILL AND 
REPLACE PLUG 

N/A OIL 
MOBIL 

MOBILGEAR 600 
XP 220 

12 

4 8.2.2 Helical Coupling LUBRICATION NOT REQUIRED 

5 8.2.1 Motor Brake LUBRICATION NOT REQUIRED 

6 8.7.2 Main Leaf Motor 
GREASE GUN, REMOVE 

PLUG, FILL WITH 
GREASE, REPLACE PLUG

NLGI #2 GREASE EXXON UNIREX 
N2 12 

7 8.2.2 Motor Coupling 
GREASE GUN, REMOVE 

PLUG, FILL WITH 
GREASE, REPLACE PLUG

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

8 8.2.3 Primary Reducer 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 

REPLACE PLUG, AND 
FILL 

AGMA #4EP OIL 
MOBIL 

MOBILGEAR 
SHC 150 

24 

8A 8.2.3 Bearing Grease Seals 
GREASE GUN, REMOVE 

PLUG, FILL WITH 
GREASE, REPLACE PLUG

NLGI #2 GREASE MOBIL 
MOBILUX EP-2 6 

9 8.7.3 Auxiliary Gear Motor 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 

REPLACE PLUG, AND 
FILL 

AGMA #4EP OIL 
MOBIL 

MOBILGEAR 
SHC 150 

12 

10 8.2.2 Manual Disconnect 
Coupling 

GREASE GUN, REMOVE 
PLUG, FILL WITH 

GREASE, REPLACE PLUG
NLGI #0 GREASE MOBIL 

MOBILUX EP-0 6 

10A 8.2.2 Disconnect Coupling 
Linkage 

GREASE GUN, GREASE 
FITTING NLGI #2 DRY FILM 

LUBRICANT 

DOW CORNING 
MOLYKOTE 

BR2-PLUS 
12 

11 8.2.1 Machinery Brake LUBRICATION NOT REQUIRED 

12 8.8.3 Span Control Rotary 
Cam Limit Switch LUBRICATION NOT REQUIRED 

13 8.2.2 Helical Coupling LUBRICATION NOT REQUIRED 

14 8.2.2 Flexible Coupling 
GREASE GUN, REMOVE 

PLUG, FILL WITH 
GREASE, REPLACE PLUG

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

15 - Shaft LUBRICATION NOT 
REQUIRED     

16 8.2.4 Sleeve Bearing GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

17 - Shaft LUBRICATION NOT REQUIRED 

18 8.1.1 Trunnion Bearing GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

19 8.1.1 Trunnion Shaft GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

20 8.2.4 Sleeve Bearing GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

21 8.2.2 Flexible Coupling 
GREASE GUN, REMOVE 

PLUG, FILL WITH 
GREASE, REPLACE PLUG

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

22 - Floating Shaft LUBRICATION NOT REQUIRED 

23 8.2.2 Flex Spacer Coupling 
GREASE GUN, REMOVE 

PLUG, FILL WITH 
GREASE, REPLACE PLUG

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

24 8.2.3 Enclosed Bevel 
Reducer 

OIL PUMP - REMOVE PLUG, 
DRAIN OIL, REPLACE 

PLUG, AND FILL 
AGMA #4EP OIL 

MOBIL 
MOBILGEAR 

SHC 150 
24 

24A 8.2.3 Bearing Grease Seals 
GREASE GUN, REMOVE 

PLUG, FILL WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
MOBILUX EP-2 6 

25 8.2.2 Flexible Coupling 
GREASE GUN, REMOVE 

PLUG, FILL WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

26 - Floating Shaft LUBRICATION NOT REQUIRED 

27 8.2.3 Final Enclosed Reducer 
OIL PUMP - REMOVE PLUG, 

DRAIN OIL, REPLACE 
PLUG, AND FILL 

AGMA #4EP OIL 
MOBIL 

MOBILGEAR 
SHC 150 

24 

27A 8.2.3 Bearing Grease Seals 
GREASE GUN, REMOVE 

PLUG, FILL WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
MOBILUX EP-2 6 

28 8.2.5 Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC    325 
NC 

1 

29 8.2.4 Spherical Roller 
Bearing 

GREASE GUN, REMOVE 
PLUG, FILL, REPLACE PLUG NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 462 
3 

30 8.2.4 Sleeve Bearing GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

31 - Main Pinion Shaft LUBRICATION NOT REQUIRED 

32 8.2.5 Gear BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC    325 
NC 

1 

33 8.2.5 Main Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC    325 
NC 

1 

34 8.2.5 Rack BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC   325 
NC 

1 

35 8.7.1 Span Lock Motor 
GREASE GUN, REMOVE 

PLUG, FILL WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
POLYREX EM 12 

36 8.3.1 Lock Bar Actuator 
GREASE GUN, REMOVE 

PLUG, FILL WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL BEACON 
325 6 

36A 8.3.1 Lock Bar Actuator 
Stem Guide BRUSH OR SWAB NLGI#2 GREASE MOBIL BEACON 

325 6 

37 8.3.1 Lock Bar BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

38 8.3.1 Span Lock Bar Guides GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

39 8.3.1 Span Lock Receiving 
Socket 

GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

40 - Hand Crank LUBRICATION NOT REQUIRED 

41 8.1.2 Live Load Bearing LUBRICATION NOT REQUIRED 

42 8.8.3 Fully Seated Limit 
Switch LUBRICATION NOT REQUIRED 

43 8.8.3 Fully Open Limit 
Switch LUBRICATION NOT REQUIRED 

44 8.7.4 Barrier Gate Motor LUBRICATION NOT REQUIRED 

45 8.4.1 Barrier Gate 
Transmission 

OIL PUMP - REMOVE PLUG, 
DRAIN OIL, REPLACE 
PLUG, AND FILL AS 

NEEDED 

AGMA #4 OIL MOBIL SHC 629 6 

46 8.4.1 Barrier Gate 
Transmission Clutch LUBRICATION NOT REQUIRED 

47 8.4.1 Barrier Gate Rod End GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 
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Code 
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Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

48 8.4.1 Barrier Gate 
Connecting Rod LUBRICATION NOT REQUIRED 

49 8.4.1 Barrier Gate Rod End GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

50 8.4.1 Barrier Gate Arm Shaft 
Crank LUBRICATION NOT REQUIRED 

51 8.4.1 Barrier Gate Arm Pivot 
Shaft LUBRICATION NOT REQUIRED 

52 8.4.1 Barrier Gate Arm Pivot 
Shaft Bearing 

LUBRICATION NOT 
REQUIRED NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

53 8.4.1 Barrier Gate Sprocket 
Bearing LUBRICATION NOT REQUIRED 

54 8.4.1 Barrier Gate Sprocket LUBRICATION NOT REQUIRED 

55 8.8.3 Barrier Gate Rotary 
Cam Limit Switch LUBRICATION NOT REQUIRED 

56 8.4.1 Barrier Gate Roller 
Chain SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 

57 8.4.1 Barrier Gate Side Latch 
Connector LUBRICATION NOT REQUIRED 

58 8.4.1 Barrier Gate Side Latch 
Connecting Rod LUBRICATION NOT REQUIRED 

59 8.4.1 Barrier Gate Side Latch 
Crank LUBRICATION NOT REQUIRED 

60 8.4.1 Barrier Gate Side Latch 
Bearing 

GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

61 - Barrier Gate Electrical 
Enclosure LUBRICATION NOT REQUIRED 

62 8.8.3 Barrier Gate Door 
Limit Switch LUBRICATION NOT REQUIRED 

63 8.8.3 Barrier Gate Manual 
Operation Limit Switch LUBRICATION NOT REQUIRED 

64 - Barrier Gate Hand 
Crank LUBRICATION NOT REQUIRED 

65 8.7.4 Warning Gate Motor LUBRICATION NOT REQUIRED 

66 8.4.2 Warning Gate Actuator LUBRICATION NOT REQUIRED 

67 8.4.2 Warning Gate Arm 
Pivot Shaft LUBRICATION NOT REQUIRED 

68 8.4.2 Warning Gate Arm 
Pivot Shaft Bearing 

GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

69 8.4.2 Warning Gate Arm 
Pivot Shaft Crank LUBRICATION NOT REQUIRED 

70 8.4.2 Warning Gate Rod End GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

71 8.4.2 Warning Gate 
Connecting Rod LUBRICATION NOT REQUIRED 

72 8.4.2 Warning Gate Rod End GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

73 8.4.2 Pedestrian Gate Arm 
Pivot Shaft Crank LUBRICATION NOT REQUIRED 

74 8.4.2 Pedestrian Gate Arm 
Pivot Shaft LUBRICATION NOT REQUIRED 

75 8.4.2 Pedestrian Gate Arm 
Pivot Shaft Bearing 

GREASE GUN, GREASE 
FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

76 - Warning Gate Electrical 
Enclosure LUBRICATION NOT REQUIRED 

77 8.8.3 Warning Gate Manual 
Operation Limit Switch LUBRICATION NOT REQUIRED 

78 8.8.3 Warning Gate Door 
Limit Switch LUBRICATION NOT REQUIRED 

79 - Warning Gate Hand 
Crank LUBRICATION NOT REQUIRED 
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11.4 BRIDGE MAINTENANCE PERFORMANCE STANDARDS (PLATES) 

11.4.1 SLEEVE BEARING AND TRUNNION BEARING LUBRICATION 
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11.4.2 MOTOR BEARING LUBRICATION 
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11.4.3 MOTOR AND MACHINERY BRAKE MAINTENANCE 
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11.4.4 COUPLING LUBRICATION 
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11.4.5 SPEED REDUCER LUBRICATION 
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11.4.6 OPEN GEARING LUBRICATION 
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11.4.7 SPHERICAL ROLLER BEARING 
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11.4.8 SPAN LOCK MACHINERY LUBRICATION 
11.4.8.1 SPAN LOCK COUPLING LUBRICATION
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11.4.8.2 SPAN LOCK SPEED REDUCER LUBRICATION
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11.5 MATERIAL DATA SHEETS 

11.5.1 MOBIL MOBILUX EP-0, EP-2 
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11.5.2 MOBIL MOBILGREASE XHP 462
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11.5.3 MOBIL MOBILTAC 325 NC 
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11.5.4 MOBIL UNIREX N2 
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11.5.5 MOBIL BEACON 325
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11.5.6 MOBIL MOBILGEAR SHC 150
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11.5.7 MOBIL MOBILGEAR 600 XP 220 
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11.5.8 DOW CORNING MOLYKOTE BR2-PLUS 
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11.5.12 CRC TAC 2 ADHESIVE CHAIN LUBRICANT 
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Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-179 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-180 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-181 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-182 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-183 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-184 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-185 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-186 Delaware Department of Transportation 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-187 Delaware Department of Transportation 

11.5.14 PERMATEX GEAR OIL RTV SEALANT 
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11.5.15 CAIG LABORATORIES DEOXIT D5 CONTACT CLEANER 
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11.6 COMPONENT MANUFACTURER LIST 
MECHANICAL COMPONENTS 

Span Drive Machinery 

Section Description Model No. Manufacturer 
 Limit Switch Gear Box M3 Hub City 
11.7.1 Primary Reducer 405A2-CS / M.O. 04-065985 Falk 
11.7.1 Enclosed Bevel Reducer 2110GHB-2110 / M.O. 04-

065986 
Falk 

11.7.2 Final Enclosed Reducer 505AB2-CS / M.O. 04-065987 Falk 
 Helical Coupling MC7C125-20-20 Helical Products Co.
11.7.7 Motor Coupling 1025G20 Falk 
11.7.6 Auxiliary Gear Motor Disconnect 

Coupling 
1020G72 Falk 

 Helical Coupling MC7C150-16-16 Helical Products Co.
11.7.4 Coupling 1035G52 Falk 
11.7.4 Spacer Coupling 1035G32 Falk 
11.7.5 Coupling 1040GV52 Falk 
   
11.7.8 Motor Brake 10MBTE-ED30/5SH Mondel 
11.7.8 Machinery Brake 10MBTE-ED30/5SH Mondel 
11.7.3 Auxiliary Gear Motor Gearbox - CHH-M515-614HYB-

B11  Motor - TK-F/FB-15B 
Sumitomo 

 Main Leaf Motor 1000E-7AAN-0043 Reuland 
   
 Spherical Roller Bearing SDAF 23152 SKF 
 Sleeve Bearing EPB-100 Steward Machine Corp.
    

Span Lock Machinery 

Section Description Model No. Manufacturer 
11.7.9 Motor 36J507-3127G1 Baldor 

1.7.9 Span Lock Actuator EG-2B Earle Gear

TRAFFIC CONTROL DEVICES 

Navigation Lights 

Section Description Model No. Manufacturer 
 Fender Navigation Lights MS53-PM-BS-LED-JB-A-R180 B&B Armr 

  0177-BBL5040102 B&B Armr 

 Span Navigation Lights BS / PLP-LED 120R B&B Roadway

  BS / PLP-LED 120BG B&B Roadway

  BS/PLP-LED 120R/S B&B Roadway
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TRAFFIC CONTROL DEVICES (cont.) 

Barrier Gates  

Section Description Model No. Manufacturer 

    
 Barrier Gate Arm  VR-7 B&B Roadway

 Barrier Gate Arm Lights L4 / 0122-BM122-120V B&B Roadway

 Barrier Gate Door Switch XSWI-E19-00M B&B Roadway

 Barrier Gate Arm Light Flasher XFLSHR-120V/ XFUSE-5AMP B&B Roadway

11.8.1 Barrier Gate Motor and Brake C6T17NC199A Leeson 

 Barrier Gate Motor Manual Operation 
Limit Switch 

XSWI - DTE62RN B&B Roadway

 Barrier Gate Rotary Cam Limit Switch 0040-0008 B&B Roadway

 Barrier Gate Circuit Breaker XBRKR-QOU220 B&B Roadway

 Barrier Fuse XFUSE-9080GF6B - 

 Heater Fuse XFUSE-5AMP - 

 Main Disconnect Switch XSWI-KG2 B&B Roadway

    

Warning Gates 

Section Description Model No. Manufacturer 
 Warning Gate Arm BS/PLP-LED 120BG/S B&B Roadway

 Warning Gate Arm Lights L4 / 0122-AL4R-LED B&B Roadway

11.8.2 Warning Gate MOV Actuator R7RK-3 EIM Controls

 Warning Gate Door Switch XSWI-E19-OOM B&B Roadway

 Warning Gate Flasher and Fuses XFLSHR-12V / XFUSE-5AMP B&B Roadway

 Warning Gate Gongs G12 / 0555-0000/B B&B Roadway

 Circuit Breaker XBRK-QOU220 B&B Roadway

 Main Disconnect Switch XSWI-KG2 - 

    

Navigation Lights 

Section Description Model No. Manufacturer 
 Fender Navigation Lights MS53-PM-BS-LED-JB-A-R180 B&B Armr 

  0177-BBL5040102 B&B Armr 

 Span Navigation Lights BS / PLP-LED 120R B&B Roadway

  BS / PLP-LED 120BG B&B Roadway

  BS/PLP-LED 120R/S B&B Roadway
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ELECTRICAL COMPONENTS 

Power Distribution 

Section Description Model No./Description Manufacturer 
 Lighting Transformer  9T23B3872 General Electric
 Lighting Contactors CN35DN3 Cutler Hammer
 Manual Transfer Switch   

 Panelboard Circuit Breakers - Cutler Hammer

 Multifunctional Display  - Electro Industries

    

Control Equipment 

Section Description Model No. Manufacturer 
 Indication Lamps - - 

 Pushbuttons and Selector Switches RTLU - 

 Span Position Meter - Weschler 
 Control Desk Power meter - Electro Industries

 Current Meter 077-DI Crompton Instruments

 Circuit Breakers - Square D 

 Contactors Class 9999/8502 Square D 

 Motor Starter - - 

 Terminal Blocks 9080 Square D 

 Relays 8501 XO40 Square D 

 Timing Relays  7000 Agastat 

 Time-Delay Fuses PNQ-R-3 CC-Tron 

 Fast-Acting Fuses 1/10 TO 30A Limitron 

11.9.1 Drives  4922C S2MC Hubbell Industrial Controls

 Disconnect Switches - General Electric

 Fully Open Limit Switch - - 

 Fully Seated Limit Switch - - 

 Rotary Cam Limit Switch 19804456 Amtek Gemco 

 Brake Limit Switches - Cutler Hammer

 Span Lock Limit Switches 
(Driven/Pulled) 

- Square D 

 Tachometer 601A100-1500 Baldor 

 Overspeed Switch ESS-14EB Speedetex 

 Secondary Resistors - Post Glover 
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ELECTRICAL COMPONENTS (cont.) 

Miscellaneous Equipment 

Section Description Model No. Manufacturer 

  Sump Pump  WS2038D3/3888D3 Gould Pumps 

  Sump Pump Control Panel D208-3 KA Systems 
 Heater - Q-Mark 

 Service Light lamp VDA15GP Vaporgard 

  DMS 2 32120 GEB AL - 

 Emergency Unit ELUX 3X H Lithonia Lighting

 Emergency Sign DSW 1R 20 Lithonia Lighting

 Flood Light MRS 40/500 Phoenix 
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11.7 MECHANICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.7.1 PRIMARY & FINAL ENCLOSED – FALK SPEED REDUCERS TYPES A & AB 
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11.7.2 ENCLOSED BEVEL – FALK SPEED REDUCER TYPE GHB 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-216 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-217 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-218 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-219 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-220 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-221 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-222 Delaware Department of Transportation 

 

 
 
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-688 – South Market Street Bridge 

May 2013 11-223 Delaware Department of Transportation 

11.7.3 AUXILIARY – SUMITOMO GEARMOTOR 
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11.7.4 GEAR COUPLING – FALK COUPLING G32 & G52 
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11.8 TRAFFIC CONTROL EQUIPMENT MANUALS AND SPECIFICATIONS 
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11.9 ELECTRICAL EQUIPMENT MANUALS AND SPECIFICATIONS 
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CONTACTS, TELEPHONE NUMBERS AND EMERGENCY CALL CHAPTER 12 - 
OUTS 

12.1 CONTACTS AND TELEPHONE NUMBERS 
Delaware State Police ........................................................................................... 302.739.5901 
United States Coast Guard ................................................................................... 757.398.6390 
Delaware Department of Transportation (Maintenance) ....................................... 302.326.4460 
Delaware Department of Transportation (General) ..............................................  302.760.2080 
Fire Department  ................................................................................................... 302.576.3950
South Market Street Bridge ................................................................................... 302.577.2665 
NOAA (National Oceanic and Atmospheric Administration).................................. 206.526.6317 
DelDOT (Maintenance) ......................................................................................... 302.326.4460 
DelDOT (General) ................................................................................................. 302.760.2080

12.2 EMERGENCY CALL OUT PROCEDURES 
During emergency situations, the following procedures and protocols should be followed. 

12.2.1 MALFUNCTION (FAILURE TO OPEN OR CLOSE) 
During maintenance inspection or marine vessel openings, if the bridge cannot be opened or closed contact 
order should be as follows: 

1) Area 23 Supervisor 
2) Area 23 Foreman 
3) Delaware State Police (only if traffic needs to be detoured) 

12.2.2 DAMAGE TO BRIDGE FROM VESSEL OR VEHICLE 
When damage to the bridge is observed or detected, contact order should be as follows: 

12.2.2.1 MINOR DAMAGE
When damage will not hamper normal bridge operation, perform the following: 

1) Log in log book 
2) Notify Area 23 Supervisor or Foreman at earliest convenience. 
12.2.2.2 MAJOR DAMAGE
When damage may hamper normal bridge operation, perform the following: 
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1) Notify Area 23 Supervisor or Foreman immediately.  
2) Notify Delaware State Police 
3) Log in log book 

12.2.3 VEHICLE ACCIDENT OR DISABLED VEHICLE ON BRIDGE 
When an accident occurs on the bridge or a disabled vehicle is observed, perform the following: 

1) If accident, check about possible injuries, notify Delaware State Police. 
2) DO NOT operate the bridge if an accident or disabled vehicle is within the operational area of the 

bridge. 
3) If it is an injury accident before or after operational area of the bridge contact emergency services (911) 

at the scene before proceeding with an opening. 
4) If unable to open the bridge due to an accident or disabled vehicle notify any waiting vessels and the 

Coast Guard.   

12.2.4 MARINE RELATED EMERGENCIES 
For a marine related accident or emergency contact the following: 

1) US Coast Guard  
2) Area 23 Supervisor or Foreman 

12.2.5 WEATHER RELATED EMERGENCIES 
For weather related accident or emergencies contact the following: 

1) Delaware State Police and NOAA  
2) Area 23 Supervisor or Foreman 
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CHAPTER 6 - PURPOSE AND SCOPE OF MAINTENANCE MANUAL 

6.1 PURPOSE OF MAINTENANCE MANUAL 
Schedules and procedures are established for the inspection, replacement, cleaning, adjustment, and 
general maintenance of the mechanical and electrical equipment used to operate the bridge. The frequency 
of maintenance is based on recommendations by the manufacturers and guidelines established by 
AASHTO Movable Bridge Inspection, Evaluation and Maintenance Manual. All maintenance forms and 
activities are to be recorded and maintained by the Maintenance Supervisor. 

6.2 LAYOUT OF MAINTENANCE MANUAL 
The maintenance section is divided into subsections that group equipment by type. Each subsection 
describes an equipment item, the number of such items, location, the maintenance frequency, and 
describes maintenance procedures. Photo references are included where applicable. Chapter 10 
Maintenance Forms are identified for the specific equipment. 

6.3 REFERENCES
AASHTO Movable Highway Bridge Design Specifications 
AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual 
Manual on Uniform Traffic Control Devises (MUTCD) 
Drawbridge Operation Regulations 33CFR Part 117 
National Electrical Code (NEC) 
National Fire Protection Association (NFPA) 70E - Standard for Electrical Safety in the Workplace 
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CHAPTER 7 - MAINTENANCE POLICIES 

7.1 INTRODUCTION  
This chapter describes minimum qualifications for maintenance technicians and provides detailed 
information for maintenance personnel to properly maintain the bridge in accordance with AASHTO 
guidelines.  

7.2 MAINTENANCE TECHNICIAN TRAINING 
Maintenance technicians must be familiar with the layout of the bridge and all associated electrical and 
mechanical equipment and must be trained in the following areas. Training shall be scheduled and 
conducted by Delaware Department of Transportation. 

7.2.1 BRIDGE LAYOUT
Each maintenance technician must be able to locate any piece of equipment of the bridge by name and 
designation (i.e. SW span lock motor). He or she must have an in-depth understanding of the electrical and 
mechanical systems and understand the functions of these systems.  

7.2.2 BRIDGE OPERATION
Maintenance technicians must be able to operate the bridge and all ancillary devices in a safe manner as 
described herein. Each maintenance technician must be trained on all modes of operation and have a basic 
understanding of operation of the bridge.  

7.2.3 TROUBLESHOOTING AND EMERGENCY SITUATIONS
Maintenance personnel must be trained in emergency situations and be capable to perform troubleshooting 
as described in this manual. In the event of an emergency, the operator must have knowledge of proper 
procedures described herein. 

7.2.4 BRIDGE MAINTENANCE
Maintenance technicians must be trained in bridge maintenance activities as specified herein.  

7.3 LOCKOUT/TAGOUT PROCEDURE 
No electrical apparatus or electrically driven apparatus should be worked on while energized. The 
appropriate circuit breakers and/or disconnect handles for the equipment being worked on shall be locked in 
the open (off) position and tagged. The appropriate, immediate upstream circuit breaker or protective device 
should always be used to electrically isolate the equipment. A sign should be posted on the control desk to 
identify that the devices are tagged out of service. A contact person shall be identified on the tag. All lock-
out and tag-out procedures shall meet the requirements of NFPA 70E. Use a voltage meter to check for 
stray voltage prior to servicing electrical equipment. 

7.4 PERSONAL PROTECTIVE EQUIPMENT 
Appropriate Personal Protective Equipment (PPE) should be utilized when performing all maintenance 
tasks. Refer to Section 11.5 “Material Data Sheets” for material information (including MSDS sheets) which 
indicate recommended PPE when handling specific materials. Appropriate PPE should also be used when 
working on electrical components.  

7.5 MAINTENANCE ACCESS 
Maintenance personnel can access the bridge equipment by following the description provided below.
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7.5.1 CONTROL ROOM
The control room is located on the upper level of the control house and is accessible from the north side of 
the approach.  

A control desk is installed in the control room, and contains pilot devices and indicating lights to operate the 
generator, traffic signals, leaf motors, traffic gates, brakes, and navigation lights.  

7.5.2 STORAGE ROOM
The storage room is located on the bridge deck level of the storage house and is accessible from the south 
side of the approach.  The storage room contains a work bench and some spare parts for the mechanical 
and electrical systems.  

7.5.3 ELECTRICAL/MECHANICAL ROOMS
The north and south leaf electrical/mechanical rooms are located on the lower level of the control house and 
storage house, respectively.  Stairs in the control house lead from the control room down to the north 
electrical/mechanical room; and similarly stairs in the storage house lead down to the south 
electrical/mechanical room.   

The following equipment is located in the north electrical/mechanical room: 

North leaf motors, brakes, primary reducer, rotary cam and brake limit switches and disconnect 
switches 
North motor control cabinets, north and south span drive cabinets, north submarine cables 
termination box  
North and South primary resistors and north secondary drive resistors 
North power panelboard  
Comfort heaters and service lighting 

 

The following equipment is located in the south electrical/mechanical room: 

South leaf motors, brakes, primary reducer, rotary cam and brake limit switches and disconnect 
switches 
South motor control cabinet and south submarine cable termination box  
South secondary resistors 
South lighting transformer, south power panelboard and south lighting panelboard. 
Comfort heaters and service lighting. 

 

7.5.4 GENERATOR ROOM
The generator room is located on the bridge deck level of the control house and is accessible from the north 
side of the approach.  The generator room contains the stand-by generator, automatic transfer switch, north 
lighting transformer, north lighting panelboard, diesel fuel pump, generator batteries and dampers. 

7.5.5 SPAN LOCK PLATFORMS
Two span lock platforms are located underneath the east and west side of the north leaf, and can be 
accessed through a hatch on the pedestrian walkways.  Each span lock platform contains a span lock 
motor, span lock disconnect switch, lock bar, front and rear guides, rack and pinion, motor coupling, span 
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lock speed reducer, lock bar position limit switches, and electrical enclosure and conduits.  The span lock 
platform also provides access to the span navigation lights. 

The south leaf does not have a platform to access the receiving sockets.  The sockets can be accessed 
from the roadway by partially raising the south leaf. 

7.5.6 COUNTERWEIGHT PIT
Counterweight pits are located on the lower level of the bascule piers and can be accessed by descending 
down the ladder located just outside the electrical/mechanical rooms.  Sump pumps are installed in the 
counterweight pit.  The rack is mounted to the rack girder which is encased into the bascule pier concrete. 

7.5.7 COUNTERWEIGHT ACCESS PLATFORM 
The counterweight access platform is located between the bascule girders and connects the east and west 
sides of the bascule pier.  The bascule pier is accessed via one of two doors in the electrical/mechanical 
room.   

The bascule pier provides access to the trunnion bearings and shafts, the live load bearings, fully seated 
limit switch, and spare balance blocks.  The counterweight access platform provides access to the 
counterweight pockets and span drive machinery components.  An opening in the trunnion girder is 
accessible from the counterweight access platform.  The secondary open gearing and one of the sleeve 
bearings are located within the trunnion girder.  Ladders connecting the counterweight access platform to 
the top of the counterweight provide access to the primary open gear frame. 

7.5.8 FENDERS
Fenders can be accessed through an exit door outside the electrical/mechanical rooms adjacent to the 
trunnions. Fenders provide access to the fender navigation lights. 

7.6 STAND-BY GENERATOR MAINTENANCE 
Each generator must follow a yearly maintenance program offered by a generator repair and maintenance 
service similar to any of the following: 

Alban Caterpillar – (866) 993-6446 
Fidelity Power Systems – (800) 787-6000 
Cummins Power Systems – (800 ) 783-7061 

Maintenance technicians as specified above are not permitted to directly perform maintenance on this 
equipment.

7.7 MAINTENANCE OPENINGS 
For the requirements on maintenance openings, refer to Chapter 2. 

7.8 MAINTENANCE AND BRIDGE OPERATORS DURING OPENINGS 
The bridge must be staffed with the following personnel unless otherwise noted during all maintenance 
openings: 

Trained Bridge Operator 
Maintenance Technicians (not required for vessel openings) 
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The bridge operator shall be stationed in the control room level of the operator house.  During emergency 
situations where the bridge and/or ancillary devices malfunction, one of the trained technicians shall be 
capable of relocating to one of the electrical/mechanical rooms as required.  

The maintenance technicians shall be stationed in the vicinity of the electrical/mechanical rooms and 
capable of relocating as directed by the operator.  

7.9 MAINTENANCE FORMS 
Maintenance personnel are required to complete maintenance forms provided in Chapter 10. 

7.10 MAINTENANCE REPORTING PROCEDURES 
All maintenance shall be conducted in accordance with procedures and protocols defined herein and in 
accordance with the latest edition of the AASHTO Movable Bridge Inspection, Evaluation and Maintenance 
Manual.  

All maintenance activities shall be documented using forms provided in Chapter 10 of this manual.  Record 
copies of maintenance forms shall be kept and filed by the supervisor. 
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ELECTRICAL AND MECHANICAL MAINTENANCE  

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 
The leaf support system consists of trunnion bearings, live load bearings and counterweights. The following 
outlines the basic maintenance of these items. 

8.1.1 TRUNNION BEARINGS 
8.1.1.1 DESCRIPTION 
Each trunnion bearing assembly supports the bascule leaves and provides the rotational axis through the 
trunnion shaft.  The trunnion bearings are supported by a trunnion column and a trunnion girder.  Each 
trunnion bearing is supported by a trunnion tower encased in the bascule pier concrete.  The trunnion girder 
connects the two bascule girders while supporting the inboard end of each trunnion shaft. 

The trunnion bearings are split sleeve type journal bearings with split pillow blocks.  The bearing base is 
cast steel and the lower bushing and bearing cap are a bronze alloy.  Brass liners of various thicknesses are 
located between the bearing cap and base for adjustment to accommodate wear of the lower bushing. 

Each trunnion bearing has four grease fittings, two in the cap and two in the base.  Grease is purged 
through the trunnion shaft and bushing interface. 

The trunnion bearings closest to the span drive machinery has shafting, which connects the output of the 
primary reducer to the input of the secondary open gearing, running through the bore of the trunnion shaft.  
The span position instrumentation crank is mounted to the outboard face of the trunnion shaft adjacent to 
the electrical/mechanical room. 

Refer to Photos numbered 9.1A and 9.1B. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.1.1.2 NUMBER OF ITEMS AND LOCATION 
There are four trunnion bearings.  Two are used to support each bascule leaf.  The trunnion assemblies are 
located in the bascule piers just forward of the leaf counterweights. 

8.1.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY
(Refer to Section 11.4.1 
for Bridge Maintenance 
Performance Standard)

Purge old grease by pumping new lubricant into the grease fittings.  There 
are four grease fittings per trunnion bearing.  Remove excess grease from 
the inboard and outboard sides of the trunnion bearings after lubricating.  
The lubricant should be Mobil Mobilux EP-2 grease or equivalent.  
Remove any debris that has accumulated on and around the trunnion 
assemblies and the portions of the bascule girders near the trunnions. 

ANNUALLY Check housing and supporting frame for signs of corrosion.  Clean and 
spot paint areas of corrosion. 
Check housing cap bolts and base bolts.  Tighten loose fasteners. 
Observe the trunnion bearings during opening and closing operations of 
the leaf.  Note any unusual movements, binding, or abnormal sounds.

8.1.2 LIVE LOAD BEARINGS 
8.1.2.1 DESCRIPTION 
The live load bearings react against the live load from traffic.  The live load bearing consists of a strike plate 
which is in contact with the sole plate.   

The sole and strike plates are made of steel.  The sole plates are mounted to the bottom flange of the 
horizontal live load anchorage beam, supported by two vertical steel columns encased in the bascule pier 
concrete.  The strike plates are mounted to the bascule girder. 

The live load bearings are adjusted by adding or removing shims below the strike plate. 

Refer to Photos numbered 9.1C and 9.1D. 

Refer to Sections 11.1 for component identification. 

8.1.2.2 NUMBER OF ITEMS AND LOCATION 
There are four live load bearings, one located at the rear of each bascule girder behind each trunnion 
bearing.  One live load bearing on each leaf is accessible outside of the electrical/mechanical room.  The 
other live load bearing on each leaf is located on the access walkway on the outboard side of the opposite 
bascule girder. 

8.1.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Check that all live load bearings are in contact with their strike plates when 
the span is closed and the span locks are driven.  There should be no 
movement of the sole plate when heavy traffic loads cross the span. 
Clean debris from all supporting members and plates. 
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SIX MONTHS Remove debris from the area surrounding the connection of the live load 
anchor to concrete foundation. 
Clean and spot paint areas of corrosion to the live load bearing assembly 
and anchorage. The live load bearing components shall be painted using 
the paint system specifies by the DelDOT standard Specifications for 
painting existing structural steel. 

ANNUALLY Check that all fasteners are tight. Tighten loose fasteners. 
Check the contacting surfaces between the sole plate and strike plate for 
deformations and wear.  There should be no corrosion on the contact areas 
of either plate.  If corrosion is present, clean the bearing surfaces.

8.1.3 COUNTERWEIGHTS
8.1.3.1 DESCRIPTION 
The counterweights are concrete masses that counterbalance the weight of the forward portion of the 
bascule leaves. 

Each counterweight has four pockets located on the front face where balance blocks can be placed.   

Refer to Photos numbered 9.1E and 9.1F. 

8.1.3.2 NUMBER OF ITEMS AND LOCATION 
There are a total of two counterweights, one on each bascule leaf located behind the trunnion bearings. 

8.1.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

ANNUALLY Check counterweight balance block locations for proper drainage and clean 
out debris. 
From the counterweight pit floor and platforms/walkways, visually check the 
counterweight concrete for spalling, cracks, and signs of structural distress. 
Check for shifting of balance blocks.  Neatly restack blocks or plates that 
have fallen over or shifted out of position.

8.2 SPAN DRIVE MACHINERY
The span drive machinery for each leaf is located in the electrical/mechanical room on the bascule piers and 
within the bascule piers.  Span drive machinery for each leaf consists of two 50 HP electric motors, three 
brakes, one primary enclosed speed reducer, two bevel gear sets, one intermediate spur gear set, rack and 
pinion, shaft bearings, couplings and shafts.  Each AC motor has a full load torque of 303 lb-ft at a speed of 
865 RPM, and full load current of 70 Amperes. 
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8.2.1 MOTOR AND MACHINERY BRAKES 
8.2.1.1 DESCRIPTION 
The motor brakes are used to brake the span for normal and emergency stopping of the span during bridge 
operations.  The machinery brakes are used to hold the span in any position and in emergency stopping. 

The motor and machinery brakes were manufactured by General Electric (GE) and are electric shoe brakes. 

Both the motor and machinery brake model numbers are IC9516-465K.  The brake thrustors are model 
number IC9504-N74.   Each motor brake has a 14 inch diameter brake wheel mounted to the coupling.  
North leaf motor brakes No. 1 and 2 have a spring length of 7 1/8 inches and 6 9/16 inches, respectively.   
South leaf motor brakes No. 1 and 2 have a spring length of 6 5/8 inches and 7 1/8 inches, respectively.
Each machinery brake has a 14 inch diameter brake wheel coupling.  The north and south machinery 
brakes are set to a spring length of 6 5/8 inches and 6 ½ inches, respectively.  All motor and machinery 
brakes are spring set and electro-hydraulically released, as commanded by the bridge control system. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2Q, and 9.2R. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.

8.2.1.2 NUMBER OF ITEMS AND LOCATION 
Each leaf is equipped with a total of three brakes, two motor brakes and one machinery brake.

One motor brake is located between each main leaf motor and the primary reducer. 

The machinery brake is located at the primary reducer output shaft. 

8.2.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL In the event that brakes require the following items, refer to the 
Manufacturer’s Operation and Maintenance Manuals for detailed 
instructions. 
Brake actuator repairs shall be performed by qualified technician with 
experience in the installation and maintenance of hydraulic brake systems. 
Replacement thruster oil shall be provided by the brake technician. The 
brake frames shall be adjusted by the Contractor.

ANNUALLY 
(Refer to Section 11.4.2 
for Bridge Maintenance 
Performance Standard)

Inspect brake shoes and drums for wear, dust, dirt, grease and proper 
adjustment. Check the brake pad thickness.  Notify the Engineer if the 
remaining thickness is less than 1/16 inch.   
Check clearance between the brake shoe and brakewheel.  The measured 
gap shall have a minimum of 1/64 inch clearance between the brake shoe 
and brakewheel when hand released.  If clearances need to be adjusted, 



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 1-693 – Third Street Bridge 

July 2018 8-5 Delaware Department of Transportation 

the linkage shall be adjusted in accordance with Section 11.7.2.  If 
adjustments are made to the linkages, the reserve stroke and spring length 
should be verified and adjusted as well.  Adjustment procedures are located 
within Section 11.7.2. 
Inspect mechanical linkages for wear, broken parts and tightness of nuts 
and bolts.  Check for freedom of moving parts (no binding or sticking). 
Check for excessive heating of parts evident by discoloration of metal parts. 
Check operations of the brake during test operations of the bridge.  Check 
for any unusual odor and excessive vibration. 
Check the brake housing and linkages for evidence of water dripping on the 
brake and corrosion. 
Check adjustment of limit switches and hand release devices and adjust for 
proper operation. 
Check brake actuator reserve stroke is 1 ½ inches +/- 1/16 inch.  As the brake 
pads wear, the reserve stroke becomes shorter.  If the reserve stroke 
requires adjustment, adjust linkages as specified in Section 11.7.2.
Check the brake spring length.  Use a tape measure to measure the length 
of the spring.  Adjustment procedures for adjusting the spring length as well 
as corresponding brake torque data graphs are located in Section 11.7.2.  
The spring length shall be adjusted to within 1/16 inch.  At the time this 
Manual was created, the motor and machinery brake spring lengths were 
measured to be 6 7/8 +/- 5/16 inch and 6 9/16 +/- 1/16 inch, respectively.  Table 3 
in Section 11.7.2 shows the existing motor brake torque range is 425 ft-lbs 
to 725 ft-lbs.  Table 3 shows the existing machinery brake torque range is 
675 ft-lbs to 750 ft-lbs.
Lubricate bearing pins using Mobil Mobilgear 600 XP 220 or equivalent 
lubricant.  Lubricate pins using an oil can and applying a couple of drops to 
each of the brake pins.  Cycle brakes manually using the hand release lever 
while applying the lubricating oil.  Do not allow oil to drip onto the brake 
wheel.  Remove any oil residue that drips from the brake pins.  
Check for loose brake terminations. Tighten loose connections. 
During winter months, verify that the brake pads are not frozen to the 
brakewheel. 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that no oil gets on the brakewheel surface as this may cause the 
brakewheel to slip within the brake shoes which may decrease the overall braking capacity. 

8.2.2 COUPLINGS
8.2.2.1 DESCRIPTION 
Each coupling transfers torque from one shaft to another. 

Gear couplings and brakewheel couplings are used to transmit the torque in the span drive machinery. 

The gear couplings have one grease fitting and one purge plug located in the coupling cover. 

Brakewheel couplings are used to transmit torque from the main leaf motors to the primary reducer input 
shaft and from the primary speed reducer output shaft to the span drive machinery shafting.  The 
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brakewheels are mounted to the couplings to provide a braking surface for the brakes.  The motor 
brakewheel couplings have a grease fitting and three lube plugs in the coupling cover.  The machinery 
brakewheel couplings have two grease fittings in the coupling cover.  

Jaw couplings are used to connect the instrumentation equipment to the span drive machinery.  The jaw 
couplings do not require lubrication. 

Refer to Photos numbered 9.2B, 9.2C, 9.2D, 9.2E, 9.2G, 9.2O, and 9.2P. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.

8.2.2.2 NUMBER OF ITEMS AND LOCATION 
The span drive machinery for each leaf has four gear couplings.  A pair of single engagement gear 
couplings connects a floating shaft to the span drive machinery shafting and the secondary open gear frame 
input shaft.  Two single engagement gear couplings connect a floating shaft to the secondary open gear 
frame output shaft and the primary open gear frame input shaft. 

Each machinery brake has one brakewheel coupling.  The brakewheel coupling connects the primary 
reducer output shaft to the span drive machinery shafting.  

Each motor brake has one brakewheel coupling.  The brakewheel coupling connects each main leaf motor 
front output shaft to the primary reducer input shaft. 

The span drive machinery on each leaf has two jaw couplings.  One jaw coupling is used to connect the 
main leaf motor #1 rear output shaft to the tachometer/overspeed switch assembly.  The other jaw coupling 
is used to connect the span position instrumentation shaft to the transmitter input shaft. 

8.2.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Do not disassemble couplings unless shafts are properly supported. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect keys and keyways at all couplings for grease leakage, tightness and 
cracking.  Check coupling flange bolts for corrosion and tightness.  Tighten 
loose fasteners. 
Inspect for leaks at seals and gaskets.  If the seal is leaking, inspect seal for 
damage.  Notify the Engineer if the seal is damaged.
Inspect jaw couplings for cracking or damage.
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SIX MONTHS 
(Refer to Section 11.4.3 
for Bridge Maintenance 
Performance Standard)

For gear couplings, purge lubricant and replace with new Mobil Mobilux EP-
0 or equivalent.    
For the machinery brake brakewheel couplings, purge lubricant and replace 
with new Mobil Mobilux EP-0 or equivalent.    
Visually inspect couplings and brakewheel couplings for relative movement 
between coupling components during operation of the span drive 
machinery.   

FIVE YEARS  
(Refer to Section 11.4.3 
for Bridge Maintenance 
Performance Standard)

For the motor brakewheel couplings, purge lubricant and replace with new 
Falk Long Term Grease (LTG) or equivalent.     

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that no grease gets on the brakewheel surface as this may cause 
the brakewheel to slip within the brake shoes as the brake is activated which may decrease the 

overall braking capacity. 

8.2.3 PRIMARY REDUCERS 
8.2.3.1 DESCRIPTION 
Each primary reducer is operated to increase torque and reduce speed from the input shaft to the output 
shaft through internal gearing. 

The primary reducers were designed and manufactured by Horsburgh & Scott.  The primary reducer is a 
parallel shaft reducer and has a gear ratio of 7.50:1.  Name plates for each reducer have serial numbers 
specific to each particular unit that should be referenced if inquiries to the manufacturers are ever required. 

The primary reducers are oil lubricated enclosed speed reducers.  The input and output shaft bearings are 
splash lubricated within the reducer housing.  

Refer to Photos numbered 9.2A, 9.2B, 9.2Q, and 9.2R. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.  Refer to Section 
11.7.1 for maintenance manual.

8.2.3.2 NUMBER OF ITEMS AND LOCATION 
There is one primary reducer on each leaf.  The primary reducers are located in the electrical/mechanical 
room of each leaf.   

8.2.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY 
(Refer to Section 11.4.4 
for Bridge Maintenance 
Performance Standard)

Visually inspect the oil level on the dipstick before operating the leaf.  Add 
make up oil if the oil level is below the low level mark on the dipstick.
Listen for unusual noises during operation of the machinery.  Report any 
unusual noises to bridge management.
Inspect the breather. Replace the breather if damaged or saturated.

ANNUALLY 
(Refer to Section 11.4.4 
for Bridge Maintenance 
Performance Standard)

Check for excessive leakage at the seals.
Check fasteners for tightness. Tighten loose fasteners.

FIVE YEARS 
(Refer to Section 11.4.4 
for Bridge Maintenance 
Performance Standard)

Replace oil in the speed reducer housings with Mobil Mobilgear 600 XP 220 
or equivalent.

8.2.4 BEARINGS
8.2.4.1 DESCRIPTION 
Each bearing supports the span drive machinery shafting throughout the mechanical system.  Sleeve type 
journal bearings support the span drive machinery shafting.   

The sleeve bearing housings contains a bronze bushing secured to the cap and base.  A grease fitting is 
located in the bearing cap and grease is purged through the shaft/bushing interface.  Laminated brass liners 
are located between the bearing cap and base to accommodate for wear of the bronze bushing. 

Refer to Photos numbered 9.2D, 9.2E, 9.2F, 9.2G, 9.2H, 9.2I, 9.2M, and 9.2O. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.

8.2.4.2 NUMBER OF ITEMS AND LOCATION 
There are a total of eleven sleeve bearings used to support the various shafts in the span drive machinery.  
One bearing supports the span drive machinery shafting located in the trunnion girder.  Two bearings 
support the secondary open gear frame input shaft.  Two bearings support the secondary open gear frame 
output shaft.  Two bearings support the primary open gear frame input shaft.  Two bearings support the 
intermediate pinion shaft located in the primary gear frame and the main pinion shaft.

Two bearings support the span position instrumentation shaft. 

8.2.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY 
(Refer to Section 11.4.1 
for Bridge Maintenance 
Performance Standard)

Fill with new grease to completely purge the bearing of the existing grease. 
Remove excess purged grease. Use Mobil Mobilux EP-2 or equivalent. 

ANNUALLY Check bearing cap and base fasteners for tightness. Tighten loose 
fasteners.

8.2.5 OPEN GEARING 
8.2.5.1 DESCRIPTION 
Each open gear set increases torque and reduces rotational speed to operate the bridge. 

The primary open gear frame consists of the main rack and pinion set, an intermediate spur gear and pinion 
set, and a bevel gear and pinion set.   

The rack is a 362 tooth rack with a 576.000 inch pitch diameter, 20° stub cut involute tooth profile, and a 
face width of 14 1/2 inches.  The rack is composed of 4 rack segments made of American Society for Testing 
and Materials (ASTM) A27 Grade 70-36 cast carbon steel.  The main pinion is a 15 tooth spur gear with a 
23.873” pitch diameter, 20° stub cut involute tooth profile, and a face width of 15 inches.  The main pinion is 
made of ASTM A237 Class A forged alloy steel and is integral with the shaft.     

The intermediate spur gear is a 62 tooth spur gear with a 69.073 inch pitch diameter, 20° full depth involute 
tooth profile, and a face width of 8 inches.  The spur gear is made of ASTM A27 Grade 70-36 cast carbon 
steel.  The intermediate pinion is a 17 tooth spur gear with an 18.939 inch pitch diameter, 20° full depth 
involute tooth profile, and a face width of 8 1/2 inches.  The pinion is made of AASHTO M102 Class E forged 
carbon steel and is integral with the shaft.   

The bevel gear is a 78 tooth bevel gear with a 55.863 inch pitch diameter, 20° full depth involute tooth 
profile, and a 6 1/2 inch face width.  The bevel gear is made of ASTM A27 Grade 70-36 cast carbon steel.  
The bevel pinion is a 21 tooth gear with a 15.040 inch pitch diameter, 20° full depth involute tooth profile, 
and a face width of 6 1/2 inches.  The bevel pinion is made of AASHTO M102 Class E forged carbon steel 
and is integral with the shaft. 

The secondary open gear frame consists of a bevel gear and pinion set. 

The bevel gear is a 50 tooth bevel gear with a 35.810 inch pitch diameter, 20° full depth involute tooth 
profile, and a face width of 4 inches.  The bevel gear is made of ASTM A27 Grade 70-36 cast carbon steel.  
The bevel pinion is a 23 tooth gear with a 16.473 inch pitch diameter, 20° full depth involute tooth profile, 
and a face width of 4 inches.  The bevel pinion is made of AASHTO M102 Class E forged carbon steel and 
is integral to the shaft. 

The span position instrumentation gearing consists of a spur gear and two pinions. 

The spur gear is a 70 tooth gear with a 14.000 inch pitch diameter, 20° full depth involute tooth profile, and 
a 1 inch face width.  The spur gear is made of ASTM A27 Grade 70-36 cast carbon steel.  The identical 
pinions are 18 tooth spur gears with a 3.600 inch pitch diameter, 20° full depth involute tooth profile, and 1 
1/4 inch face width.  The pinions are made of ASTM A27 Grade 70-36 cast carbon steel and are keyed to the 
rotary cam limit switch shafts. 
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All open gearing is lubricated with a grease that must be brushed onto the gear teeth manually. 

Refer to Photos numbered 9.2E, 9.2F, 9.2G, 9.2H, 9.2I, 9.2J, and 9.2N. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.

8.2.5.2 NUMBER OF ITEMS AND LOCATION 
Each leaf has one primary open gear frame located on the counterweight and one secondary open gear 
frame located in the trunnion girder.  Each leaf also has one span position instrumentation gear set located 
in the electrical/mechanical room.  

The main pinion shaft, intermediate pinion shaft, and bevel pinion shaft of the primary open gear frame are 
each supported by two sleeve bearings.  The racks are fastened to a rack girder which is encased in the 
bascule pier concrete.  The bevel pinion shaft and bevel gear shaft in the secondary open gear frame are 
each supported by two sleeve bearings. 

The span position instrumentation gear shaft is supported by two bearings.  The span position 
instrumentation pinions are affixed to the input shaft of each rotary cam limit switch. 

8.2.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 11.4.5 
for Bridge Maintenance 
Performance Standard) 

Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease. 

ANNUALLY 
(Refer to Section 11.4.5 
for Bridge Maintenance 
Performance Standard)

Replace open gear lubricant using Mobil Mobiltac 325 NC or equivalent. 
Verify that fasteners connecting the rack to the rack support are secure and 
free of corrosion.  Tighten loose fasteners.  Clean and spot paint areas of 
corrosion on the rack support and fasteners.   
Inspect keys and keyways for tightness and cracking. 
Observe the open gearing during raising and lowering operations. Note 
excessive vibrations, binding, and unusual noises. 

8.2.6 SPAN POSITION INSTRUMENTATION DRIVE EQUIPMENT 
8.2.6.1 DESCRIPTION 
The span position instrumentation equipment transfers the rotation of the trunnion shaft to the span position 
instrumentation open gearing.   
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Linkages consisting of a crank, connecting rod, and lever transfers rotation from the trunnion shaft to the 
span position instrumentation gear shaft.  The shaft is connected to the span position instrumentation gear 
which drives two pinions affixed to the input shaft of each rotary cam limit switch.   

Refer to Photos numbered 9.2K, 9.2L, 9.2M, and 9.2N. 

Refer to Sections 11.1 for component identification schematics. 

8.2.6.2 NUMBER OF ITEMS AND LOCATION 
Each leaf has one set of span position instrumentation drive equipment located in the electrical/mechanical 
room and bascule pier. 

8.2.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check that linkage fasteners are tight.  Tighten loose fasteners.  Verify 
linkages and fasteners are free of corrosion.  Clean and spot paint areas of 
corrosion.

8.2.7 AUXILIARY DRIVE SYSTEM 
8.2.7.1 DESCRIPTION 
The auxiliary drive system transmits torque from the output shaft of the auxiliary gear motor to the input 
shaft of the primary reducer.   

The auxiliary drive system consists of a pair of sprockets and a roller chain.  One sprocket is keyed to the 
auxiliary gear motor output shaft.  The other sprocket is a split sprocket, keyed to the primary reducer input 
shaft.

The auxiliary drive system roller chain is not connected to the sprockets during normal operation.  To 
engage the system, the sprocket guard is removed and the chain installed around both sprockets. 

The auxiliary gear motor was manufactured by Sew-Eurodrive and has a gear ratio of 22.4:1.  Refer to 
Section 8.7.4 “Auxiliary Gear Motor” for the auxiliary gear motor maintenance requirements.   

Refer to Photos numbered 9.2Q and 9.2R. 

Refer to Sections 11.1 for component identification schematics. 

8.2.7.2 NUMBER OF ITEMS AND LOCATION 
Each leaf has one set of auxiliary drive system machinery, located in the electrical/mechanical room. 
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8.2.7.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check that sprocket fasteners are tight. Tighten loose fasteners. Verify 
sprockets and fasteners are free of corrosion. Clean and spot paint areas of 
corrosion. 
Check that the roller chain is free of corrosion.  Check that chain links rotate 
smoothly.

8.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 
The span lock machinery is located at the toe of the north bascule leaf and provides a locking mechanism 
and transfers live loads (traffic loads) between the north and south leaves of the bridge’s bascule span.  
There is one span lock system on both the east and west sides of the bridge.  Each span lock system is 
comprised of a span lock motor, motor coupling, span lock speed reducer, lock bar, rack and pinion, rear 
and front guides, and a receiving socket.   

A centering device and guide are also located at the toe and at the centerline of the bridge.  As the spans 
are lowered into the final seated position, the centering device slides into the centering guide, ensuring that 
the spans are properly aligned.  

8.3.1 LOCK BARS, GUIDES AND RECEIVERS 
8.3.1.1 DESCRIPTION 
The span lock machinery electrically operates a lock bar that provides a locking mechanism and transfers 
live load between the two bascule leaves. 

The span lock machinery retracts and extends a lock bar through the front and rear guides and into and out 
of the receiving socket.  The guides support the lock bar when it is in the retracted position.   

The rear guides, front guides, and receiving sockets are steel castings which contain an upper and lower 
bronze bushing which is fastened to the respective guides/sockets. 

The lock bar and receiving sockets require grease to be brushed onto the sliding surfaces of the lock bar 
and bushings.  In order to lubricate the guides, traffic needs to be stopped and the lock bars pulled to 
access the areas of the lock bar that are normally engaged with the guides with the lock bars driven. 

Refer to Photos numbered 9.3A, 9.3D, 9.3E, and 9.3F. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 
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8.3.1.2 NUMBER OF ITEMS AND LOCATION 
There are two span lock systems on the bridge, with each one having a lock bar, receiving socket, and front 
and rear guide.  The span lock rear guides are mounted to the inboard side of the north leaf bascule girder 
web (one on the east side and one on the west).  The front guides are mounted to the north leaf Floorbeam 
0 web.  The receiving sockets are mounted to the south leaf Floorbeam 0 web. 

8.3.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.7.4 for Bridge 
Maintenance 
Performance Standard)

Remove existing lubricant and brush or swab the lock bar and receiving 
socket sliding surfaces with Mobil Mobilux EP-2 grease or equivalent.  
Visually inspect guides and sockets, lock bars, fasteners and shims for 
damage. With traffic on the span, observe the lock bars, guides, and 
receiving sockets for relative vertical movement, resulting in the lock bars 
impacting the top or bottom of the guide or receiving socket sliding surfaces.

ANNUALLY Check the guide and socket fasteners for tightness.  Tighten loose 
fasteners.  
The socket and guide housings shall be checked for cracking (Refer to 
Photos 9.3E and 9.3F). Inspect the areas where the housing changes shape 
(flange radii). One way a crack is observed is a thin line of corrosion 
emanating from the stress concentrations (flange radii). 
Check sockets and guides for paint failure.  Clean flaking paint from 
components and spot paint areas of corrosion. 

8.3.2 SPAN LOCK REDUCER 
8.3.2.1 DESCRIPTION 
The span lock speed reducer is operated to increase torque and reduce speed from the input shaft to the 
output shaft through internal gearing.  

The span lock reducers are manufactured by Foote Jones.  The span lock reducer is a concentric shaft 
speed reducer.   

The span lock reducers are oil lubricated enclosed speed reducers. 

Refer to Photos numbered 9.3A, 9.3B and 9.3C. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.  
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8.3.2.2 NUMBER OF ITEMS AND LOCATION 
Each span lock system has one span lock speed reducer located on the span lock platform.  

8.3.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.7.2 for Bridge 
Maintenance 
Performance Standard)

Before operating the span lock machinery, temporarily loosen / remove the 
oil level plug and check the oil level inside the reducer housing.  Add oil to 
the reducer if the oil level is more than ¼” below the oil level plug. 
Listen for unusual noises during operation of the machinery. Report any 
unusual noises to bridge management. 

ANNUALLY 
(Refer to Section 
11.4.7.2 for Bridge 
Maintenance 
Performance Standard)

Check for excessive leakage at the seals. 
Check fasteners for tightness. Tighten loose fasteners. 

FIVE YEARS 
(Refer to Section 
11.4.7.2 for Bridge 
Maintenance 
Performance Standard)

Replace oil in the speed reducer housings with Mobil Mobilgear 600 XP 220 
or equivalent. 

8.3.3 SPAN LOCK MOTOR COUPLING 
8.3.3.1 DESCRIPTION 
The span lock motor coupling transfers torque from the output shaft of the span lock motor to the input shaft 
of the span lock reducer. 

The span lock motor coupling is a Falk 60T10 grid coupling. 

Refer to Photo numbered 9.3A and 9.3B. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics.  Refer to Section 
11.7.3 for manufacturer maintenance manual. 

8.3.3.2 NUMBER OF ITEMS AND LOCATION 
Each span lock system has one span lock motor coupling connecting the span lock motor output shaft to the 
span lock reducer input shaft. 
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8.3.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect keys and keyways at all couplings for grease leakage, tightness and 
cracking. Check coupling flange bolts for corrosion and tightness.  Tighten 
loose fasteners.
Inspect for leaks at seals and gaskets. If coupling is leaking grease from 
seals, remove coupling cover to inspect seal. Notify the Engineer if the seal 
is damaged.  If coupling covers are removed, replace lubricant. 

FIVE YEARS 
(Refer to Section 
11.4.7.1 for Bridge 
Maintenance 
Performance Standard)

Replace coupling lubricant and check for misalignment. Use Falk Long Term 
Grease or equivalent. 

8.3.4 SPAN LOCK RACK AND PINION 
8.3.4.1 DESCRIPTION 
The span lock rack and pinion converts the rotary motion from the span lock speed reducer output shaft into 
linear motion to drive and retract the lock bar. 

The rack has 22 teeth with a 20° full depth involute tooth profile and a face width of 2 1/2 inches.  The rack is 
made of ASTM A27 Grade 70-36 cast carbon steel.  The span lock pinion is a 17 tooth spur gear with an 
8.117 inch pitch diameter, 20° full depth involute tooth profile and a face width of 3 1/2 inches.  The span lock 
pinion is made of ASTM A27 Grade 70-36 cast carbon steel. 

Refer to Photo numbered 9.3C.  

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.4.2 NUMBER OF ITEMS AND LOCATION 
Each span lock system has one rack and pinion set.  The rack is bolted to the underside of the lock bar.  
The pinion is keyed to the span lock speed reducer output shaft. 
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8.3.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

MONTHLY 
(Refer to Section 
11.4.7.3 for Bridge 
Maintenance 
Performance Standard)

Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease. 

THREE MONTHS Check rack mounting fasteners for tightness.  Tighten loose fasteners. 

ANNUALLY  
(Refer to Section 
11.4.7.3 for Bridge 
Maintenance 
Performance Standard)

Replace rack and pinion lubricant with Mobil Mobiltac 325 NC.  
Inspect keys and keyways for tightness and cracking. 
Observe the open gearing during operation of the span lock machinery. 
Note excessive vibrations, binding, and unusual noises. 

8.3.5 CENTERING DEVICE AND CENTERING GUIDE 
8.3.5.1 DESCRIPTION 
As the spans are lowered into the final seated position, the centering guide and centering device ensures 
that the spans are properly aligned.   

The centering device is made of Class E forged carbon steel and has a pair of manganese steel wear plates 
on the outboard sides.  The centering guide is a steel casting and has a pair of manganese steel wear 
plates on the inboard faces. 

Refer to Photos numbered 9.3G and 9.3H. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.3.5.2 NUMBER OF ITEMS AND LOCATION 
There is one centering guide and one centering device on the bridge.  The centering device is mounted to 
the web of Floorbeam 0 at the toe of the south leaf.  The centering guide is mounted to the web of 
Floorbeam 0 at the toe of the north leaf. 

In order to lubricate the centering device and guide, one leaf needs to be raised to eye level in order to 
access the wear plate surfaces.  Once complete, the leaf needs to be lowered into the seated position and 
the opposite leaf raised to eye level to repeat lubrication. 
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8.3.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.8 for Bridge 
Maintenance 
Performance Standard)

Apply grease to the sliding surfaces of the centering device and guide. 
Remove existing lubricant and brush or swab the centering device and 
centering guide wear plates with Mobil Mobilux EP-2 grease or equivalent.  
Visually inspect centering device, centering guide, wear plates, and 
fasteners for excessive wear, deformation, fit, or damage.  

ANNUALLY  Visually inspect centering device and centering guide components at flange 
radii and mounting connections. Components should be checked for cracks, 
rust and section loss. Mounting connections should be checked for 
corrosion and tightness. All components should have flaking paint brushed 
clean and spot painted.  Do not paint the wear plate contacting surfaces.

8.4 TRAFFIC GATES 
Traffic gates are comprised of warning gates located on the approaches and are used to stop traffic prior to 
a bridge opening. 

8.4.1 WARNING GATES 
8.4.1.1 DESCRIPTION 
Warning gates signal on and off going traffic to stop for a bridge opening.   

The Northwest warning gate was installed in 2009 (model VW-4), whereas the other warning gates are 
original (model VT-66). 

Refer to Photos numbered 9.4B, 9.4C, 9.4D, 9.4E, 9.4F. 

Refer to Sections 11.1 for component identification, 11.2 for lubrication schematics, and 11.8.1 for the 
manufacturer’s manual for the VT-66 warning gates. 

8.4.1.2 NUMBER OF ITEMS AND LOCATION 
There are four warning gates.  Two are located on both the north and south sides of the bascule span.   
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8.4.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL Northwest
and
Northeast
Warning
Gates 

The northwest and northeast warning gates are outfitted with a shear pin 
that is intended to fail if the gate is impacted by a vehicle.  Spare pins 
should be available in the event of a failure.  Additional pins can be 
obtained from the gate manufacturer.  Replacement of a failed shear pin 
requires tightening a nut onto the shear pin.  Use nylon insert lock nuts.  
Hand-tighten the nut with a small wrench; the nut should not be heavily 
tightened.  The shear pin should be able to rotate when turned by hand or 
with a small wrench after tightening.  The gate should not be operated 
with a failed pin, if not otherwise restrained. 

SIX
MONTHS 

All
Warning
Gates 

Verify bumper rods are properly adjusted and make contact with roadway 
when lowered.
Verify stay cables are properly adjusted and taught at all times. 

Northwest
and
Northeast
Warning
Gates 

Check the transmission oil level.  If oil is low check seals for evidence of 
leaks and add oil.  If oil is cloudy or dirty, drain, flush, and refill the unit 
with Mobil SHC 634 or equivalent. 
Lubricate shaft bearings and rod ends until clean grease is purged from 
the bearing or rod end.  Use Mobil Mobilux EP-2 or equivalent.
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 
Adhesive Chain Lubricant or equivalent.
Check the roller chain tension.  The chain should not be slack.  Tighten 
chain if it is loose.

Southeast
and
Southwest
Warning
Gates 

Check the transmission oil level.  If oil is low check seals for evidence of 
leaks and add oil.  If oil is cloudy or dirty, drain, flush, and refill the unit 
with Mobil Mobilgear 600 XP 220 or equivalent. 
Lubricate pivot shaft bearings with Mobil Mobilgear 600 XP 220 or 
equivalent.
Lubricate crank bearing and warning gate clevis pin until clean grease is 
purged from the bearing or pin.  Use Mobil Mobilux EP-2 or equivalent.
Use an oil can to apply several drops of Mobil Mobilgear 600 XP 220 or 
equivalent oil to the transmission crank pin. 
Lubricate the warning gate instrumentation open gearing with Mobil 
Mobiltac 325 NC or equivalent.
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ANNUALLY All
Warning
Gates 

Check hardware for damage and corrosion. Replace damaged hardware.  
Check electrical connections and tighten loose connections.  
Remove excess grease, oil and debris from equipment.  
Check gate housing for corrosion. Clean and spot paint areas of corrosion 
on the housing. 
Check condition of gaskets and replace if damaged.  

Southeast
and
Southwest
Warning
Gates 

Replace warning gate instrumentation open gearing with fresh Mobil 
Mobiltac 325 NC or equivalent. 

8.5 ELECTRICAL POWER SYSTEMS 

8.5.1 MOTOR CONTROL CABINETS 
8.5.1.1 DESCRIPTION 
The motor control enclosures house motor controllers, relays, contactors, fuses, over-current protection, and 
metering equipment.   

Refer to Photos numbered 9.6A, 9.6B, 9.6C, 9.6D, 9.6E, 9.6F. 

8.5.1.2 NUMBER OF ITEMS AND LOCATION 
There are five motor control cabinets and a main circuit breaker enclosure located in the north 
electrical/mechanical room. The drive and motor selector switches are located in the control cabinet 
adjacent to the drive cabinets (refer to Photo 9.6E). In addition a single motor control cabinet located in the 
south electrical/mechanical room.   

8.5.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches. 
Check circuit breaker disconnects for proper operation. 
Inspect terminal block screws and hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on trip 
or switch off conditions. With the circuit breaker in the OFF position, use a 
multimeter to measure the current and voltage on the load side conductors. 
The multimeter should read 0 amps and 0 volts. 
Check all starter contacts.  Note when nearly all of the silver tip is gone and 
the contact tip support is exposed. Do not file the contacts. Filing or otherwise 
dressing the contacts only results in lost tip material and reduces starter life. 
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the motor control 
center.  Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent.  They may not have the same short-
circuit withstand ability and current limiting ability. 
Inspect fuse clips for dirt and verify that the clips provide a tight fit. 
Verify enclosure lights turn on when doors are open.  Replace burned out 
bulbs. 
Verify enclosure heaters and thermostats are functioning properly.  
Check the condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, or 
connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contact without load, remove power to the MCC 
cabinet and with a non-conductive object, press the button on the contactor.  
The button is usually located on the front or bottom of the housing. 
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing.  A loud noise and arcing on 
closing is usually due to contact bounce. 
Measure and record current draw on load side of contactor.  An elevated 
reading may indicate a poor connection. If the recorded current (excluding 
the current at startup) exceeds the full load current on the motor name plate, 
notify bridge management.
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8.5.2 DRIVE CABINETS AND RESISTORS 
8.5.2.1 DESCRIPTION 
Drive Cabinets are free standing enclosures which house the leaf motor drive, control relays, contactors, 
circuit breakers, fuses, and terminal blocks.  

Normal operation of the bridge utilizes a single drive per leaf to operate two motors per leaf. However, in the 
event one of the drive systems is not operational, a back-up drive system can be used by turning the 
appropriate selector switch located in the control enclosure adjacent to the four drives.  

Refer to Photo numbered 9.6G, 9.6H, and 9.6I. 

8.5.2.2 NUMBER OF ITEMS AND LOCATION 
The North electrical/mechanical room contains all the drives for the entire bridge labeled A, B. C, D.  The 
north primary resistors, north secondary resistors, north emergency resistors, south primary resistors, and 
south emergency resistors are located in the north electrical/mechanical room.  The south secondary 
resistors are located in the south electrical/mechanical room. 

8.5.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS 
(Drive Cabinets) 

Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Lubricate door hinges and latches. 
Inspect terminal block screws and tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers.  Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity.  For fuse replacement, 
always install the same type and rating fuses furnished with the motor 
control center.  Evolution in fuse design has produced fuses that are 
mechanically equivalent but not electrically equivalent.  They may not have 
the same short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections.  
Verify enclosure heaters are functioning.  
Verify enclosure lights turn on when doors are open.  Replace burned out 
bulbs. 
Change the selected drive for each leaf by turning the appropriate selector 
switch located in the control cabinet. 

ANNUALLY 
Drive Cabinets and 
Resistor Enclosures

Check the condition of filters. Replace dirty or damaged filters. 
Verify enclosure fan is functioning. 
Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware.  
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contact without load, remove power to the MCC 
cabinet and with a non-conductive object, press the button on the contactor.  
The button is usually located on the front or bottom of the housing. 
Operate the motor controller/contactor normally (under load) from the 
control desk during a vessel or maintenance opening and check for loud 
noise and arcing, both on opening and on closing.  A loud noise and arcing 
on closing is usually due to contact bounce. 
Open and clean resistor enclosure with a vacuum cleaner. 
Check hardware for corrosion.  
Check condition of gaskets and replace if damaged. 

FIVE YEARS Replace general purpose plug-in style ice cube relays. 
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8.5.3 PANELBOARDS
8.5.3.1 DESCRIPTION 
Lighting and power panelboards are assemblies of bus bars and main/branch circuit breakers.  The circuit 
breakers provide over-current protection as well as a means of turning on and off electrical distribution 
circuits. 

Refer to Photos numbered 9.5E and 9.5F. 

8.5.3.2 NUMBER OF ITEMS AND LOCATION 
A lighting panelboard and a power panelboard are located on each side of the bridge. The north panelboard 
is located in the generator room and the south panelboard is located in the south electrical/mechanical 
room.

8.5.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for moisture and corrosion. Replace corroded hardware. 
Examine bus bar connections for poor or loose connections and evidence of 
overheating. If necessary, pop out, but do not disconnect the circuit 
breakers.  
Lubricate door hinges and latches. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors. The multimeter should read 0 amps and 0 volts. 
Measure resistance to ground at each panelboard using a ground test kit. 
Verify resistance is 25 ohms or less. 

8.5.4 TRANSFORMERS
8.5.4.1 DESCRIPTION 
Transformers are electrical devices that change the electrical power source by either changing the voltage 
or improving the power distribution.  The purpose of the lighting transformers is to change the voltage from 
480V or 208V to 120V in order to provide single phase power to lights and other small electrical equipment. 

Refer to Photos numbered 9.5A and 9.5D. 
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8.5.4.2 NUMBER OF ITEMS AND LOCATION 
There are two lighting transformers on the bridge.  One lighting transformer is located in the generator room 
and the other is located in the south electrical/mechanical room.   

8.5.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with vacuum cleaner. 
Check for corrosion and moisture. Replace corroded hardware. 
Verify all hardware is secure. Tighten loose fasteners. 
Check transformer components (terminals, insulation, etc.) for evidence of 
overheating.

8.5.5 STANDBY EMERGENCY GENERATOR 
8.5.5.1 DESCRIPTION 
A standby generator is installed to power the bridge and ancillary equipment should utility power become 
unavailable. In the event power becomes unavailable, the bridge should be operated using only one leaf 
motor at a time under generator power. Failure to do so may overload the generator. Refer to Section 4.2 for 
further instructions.  

Refer to Photos numbered 9.5B and 9.5C. 

8.5.5.2 NUMBER OF ITEMS AND LOCATION 
There is one generator located in the generator room of the control house. 

8.5.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance.  Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.
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MONTHLY Perform visual inspection of the generator components (including belts, 
hoses, fasteners, etc.) for signs of damage. 
Check for air cleaner restrictions. 
Check coolant level, oil level and fuel level. 
Check for oil, coolant, and fuel leaks. 
Check battery and battery charger for proper operation. 
Check electrical safety controls and alarms. 
Perform all pre-operation inspections. 
Start and run generators for 15 minutes with no load and check for proper 
alternator voltage. 
Perform all post operation inspections. 

ANNUALLY Check the condition of all filters and breathers and note if dirty, clogged, or 
damaged. 
Check the fuel tanks for water and sediment.   
Verify fasteners are secure.  Tighten loose fasteners. 
Check operation of automatic transfer switch located in the control house. 
Start and run generator under load for one complete bridge opening. 

FIVE YEARS Perform one hour load bank testing and monitor operation. 
Perform two hour test without load and monitor operation. 

8.5.6 AUTOMATIC TRANSFER SWITCH 
8.5.6.1 DESCRIPTION 
An automatic transfer switch is provided to automatically transfer power to and from the stand-by generator.  

Refer to Photo numbered 9.5E. 

8.5.6.2 NUMBER OF ITEMS AND LOCATION 
A single automatic transfer switch is located in the generator room adjacent to the generator. 

8.5.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance.  Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.
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ANNUALLY Test with operation of the generator 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check for excessive arcing. 

8.5.7 SAFETY AND DISCONNECT SWITCHES 
8.5.7.1 DESCRIPTION 
Switches are devices for making, breaking, or changing connections in an electric circuit under the 
conditions of the load for which it is rated.  There are various types of switches; some of the more common 
are main circuit breakers and motor disconnect switches. 

Refer to Photos numbered 9.5C, 9.6J, and 9.6K. 

8.5.7.2 NUMBER OF ITEMS AND LOCATION 
Numerous switches are located throughout the bridge and are individually mounted as main circuit breakers, 
disconnect switches, and motor disconnect switches. 

8.5.7.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use proper personal protective equipment when working on energized equipment. Arc flash and 
other dangers are present and may result in injury or death.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL When replacing contacts or other current-carrying parts, clean surfaces that 
are to be bolted together. 
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ANNUALLY Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check contacts for wear and pitting. 
Check for excessive arcing. 
Check condition of gaskets (for dust-tight or watertight units). Replace 
damaged gaskets. 
For fused units, inspect all circuit breakers. Verify with a meter that 
continuity is broken on trip or switch off conditions. With the circuit breaker 
in the OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 volts. 

8.5.8 ELECTRICAL CONDUCTORS  
8.5.8.1 DESCRIPTION 
Conductors may be stranded single-conductor or multiple-conductor cable.  

8.5.8.2 NUMBER OF ITEMS AND LOCATION 
Numerous electrical conductors are located throughout the bridge. 

8.5.8.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness at each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.
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8.5.9 DROOP CABLES
8.5.9.1 DESCRIPTION 
Droop cables are flexible electrical conductors that are routed from the fixed portion of the bascule pier to 
the movable bascule span equipment.  

These cables carry power and control conductors to equipment located on the span (navigation lights, 
service lighting, and span lock equipment). 

Refer to Photos numbered 9.6L and 9.6M. 

8.5.9.2 NUMBER OF ITEMS AND LOCATION 
Droop cables and associated termination cabinets located in each electrical/mechanical room.

8.5.9.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present. 

8.5.10 SUBMARINE CABLES
8.5.10.1 DESCRIPTION 
Submarine cables are electrical conductors routed from the control house underneath the river to the 
storage house to distribute power and control to the various electrical/mechanical equipment.  The 
submarine cable system consists of conduit and wire (single conductor wire and shielded signal cables) and 
multiple termination points located in the electrical/mechanical rooms. 

Refer to Photo numbered 9.6N. 

8.5.10.2 NUMBER OF ITEMS AND LOCATION 
The following submarine cables and associated termination cabinets on the bridge are located as follows: 

Main submarine cables (2) – Two located beneath the riverbed and into the bascule piers.  
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Auxiliary submarine cables (2) – Two located beneath the riverbed and into the bascule piers.  
Termination boxes/cabinets (2) – One located in each electrical/mechanical room. 

8.5.10.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Submarine
Cables 

Test each set of submarine cables during normal bridge openings. 
Check the strain relief fittings for signs of distress. 
Visually inspect the submarine cable and watch for signs of cracks, 
deterioration and discoloration of the cable jacket.  

Termination
Cabinets

Check tightness of each conductor termination at each terminal box.  
Tighten loose connections. 
Check for discolored connections on terminals, contact supports or 
connectors.  Discoloration usually indicates that overheating has 
occurred, probably because of loose connections.  Clean connection 
points that are discolored.  Tighten all loose hardware. 
Operate the remote controlled switches without load (turn circuit breakers 
off) and observe contact operation to be sure it opens and closes cleanly 
and that the contacts are fully sealed in the closed position.   
Operate the remote controlled switches under load and check for loud 
noise and arcing, both on opening and on closing.  A loud noise and 
arcing on closing is usually due to contact bounce. 

8.6 LIGHTING SYSTEMS 

8.6.1 NAVIGATION LIGHTS
8.6.1.1 DESCRIPTION 
Pier lights are red lighting fixtures.  Their function is to enhance visibility of the piers and locate the channel 
for marine vessels.  

The red/green bascule span pendulum navigation lights are divided fixtures, with portions that are red and 
portions that are green.  When both leafs are fully open, the four outboard lights located at the toes of each 
leaf turn from red to green.  When either leaf is not fully open, all pendulum lights are red. 

Refer to Photos numbered 9.4G and 9.4H. 

8.6.1.2 NUMBER OF ITEMS AND LOCATION 
Three red fender lights are located on each fender ring.  There are four bascule span pendulum navigation 
lights. 
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8.6.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check navigation lights for proper operation. 
Replace lamps if damaged or nonfunctional. 

ANNUALLY Check gaskets and replace if damaged. 
Tighten loose connections. 
Check for corrosion of metal parts.  Replace corroded hardware. 
Check for worn or broken mechanical parts.  Check for cracked lenses. 
Replace lamps. 

8.6.2 INTERIOR/EXTERIOR LIGHTS
8.6.2.1 DESCRIPTION 
Various light fixtures and emergency lights are mounted throughout the bridge.  Lighting panelboards are 
located in the electrical/mechanical rooms to feed the lights. 

Refer to Photos numbered 9.7C, 9.7D, and 9.7E. 

8.6.2.2 NUMBER OF ITEMS AND LOCATION 
There are numerous access lights and emergency lights located throughout the bridge in the enclosed 
rooms, platforms, ladders, and catwalks.  

8.6.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check for burned-out lamps. Replace burned-out lamps. Verify light 
switches function properly. 
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ANNUALLY Clean luminaire lenses, interior surfaces, and weep holes (where 
applicable). 
Check gaskets for damage and cracks. Replace damaged gaskets. 
Tighten loose connections. 
Inspect for corrosion of metal parts. Clean and spot paint corroded 
components.  
Check parts for wear or damage. 

8.6.3 TRAFFIC SIGNALS  
8.6.3.1 DESCRIPTION 
Traffic signals caution roadway and pedestrian traffic before and during periods of span operation. 

Refer to Photo numbered 9.4A. 

8.6.3.2 NUMBER OF ITEMS AND LOCATION 
There are four flashing red traffic signals on each on-coming approach mounted to a mast arm assembly 
ahead of the warning gates.  The lights turn from off to red flashing before each opening. 

8.6.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check lights for proper illumination and replace burned out bulbs.  
Verify proper operation during marine and maintenance openings. 

ANNUALLY Clean all reflectors, lenses and spot paint heads. 

8.6.4 TRAFFIC GATE ARM LIGHTS 
8.6.4.1 DESCRIPTION 
Gate arm lights caution roadway traffic before and during periods of span operation. 

Refer to Photo numbered 9.4F. 

8.6.4.2 NUMBER OF ITEMS AND LOCATION 
There are red flashing gate arm lights mounted on the four warning gate arms. 
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8.6.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check traffic gate arm lights for proper operation. Replace burned out bulbs. 

SIX MONTHS Check gate arm lights and wiring for damage. 

8.7 ELECTRIC MOTORS 

8.7.1 LOCK MOTORS
8.7.1.1 DESCRIPTION 
The electric lock motors transform electric power to mechanical power to drive and pull the lock bars. 

Refer to Photo numbered 9.3B. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.7.1.2 NUMBER OF ITEMS AND LOCATION 
The north leaf contains two 3 HP span locks motors. One span lock motor is located on each span lock 
platform located at the toe of the north leaf. 

8.7.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Motors Check for leakage around bearings. Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check 
all bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Lubricate the motor bearings with Mobil Unirex N2 or equivalent. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts 
are free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt 
or gum, evidence of water dripping, or corrosion.  Clean the 
components of dirt, gum, water, and corrosion. 
Observe the brake during operation of the span locks.  Check for 
excessive vibration or unusual noise during operation. 

FIVE
YEARS 

Clean and paint the motors. Do not paint nameplates. 

8.7.2 MAIN LEAF (SPAN) MOTORS 
8.7.2.1 DESCRIPTION 
The main leaf motors transform electric power to mechanical power to raise and lower each leaf. 

Normal operation of the bridge utilizes two leaf motors per leaf. However, in the event one of the leaf motors 
on either leaf is not operational the leaf can still be operated by turning the appropriate selector switch 
located in the contactor enclosure adjacent to the four drives.  

Refer to Photo numbered 9.2A and 9.2Q. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.7.2.2 NUMBER OF ITEMS AND LOCATION 
Each electrical/mechanical room contains two 50HP main leaf motors.  
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8.7.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  
(Refer to Section 11.4.6 
for Bridge Maintenance 
Performance Standard) 

Check for leakage around bearings.  Clean off excess grease and dirt using 
a rag and WD-40 Specialist Machine and Engine Degreaser or equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check all 
bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Lubricate main leaf motor bearings with Mobil Unirex N2 or equivalent.   
Check painted surface for signs of corrosion.  Clean and spot paint areas of 
corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions with a 
clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  Compare 
the measured current with the nameplate data.  Record values in the 
“Notes” sections of the maintenance checklist.

FIVE YEARS Clean and paint the motors. Do not paint nameplates. 

8.7.3 TRAFFIC GATE MOTORS
8.7.3.1 DESCRIPTION 
The electric motors for the warning gates transform electric power to mechanical power to operate each 
warning gate.  Each gate motor is provided with a solenoid brake to provide holding torque on the specific 
device.  Refer to Photo numbered 9.4E. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.7.3.2 NUMBER OF ITEMS AND LOCATION 
Each warning gate contains a 1/2 HP electric motors located inside the warning gate housing. 
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8.7.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Motors Check for leakage around bearings.  Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts 
are free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt 
or gum, evidence of water dripping, or corrosion.  Clean the 
components of dirt, gum, water, and corrosion. 
Observe the brake during operation of the gate.  Check for excessive 
vibration or unusual noise during operation.

8.7.4 AUXILIARY LEAF (SPAN) GEAR MOTORS
8.7.4.1 DESCRIPTION 
The auxiliary gear motors transform electric power to mechanical power to raise and lower each leaf at a 
reduced speed if failure of the main leaf motors occurs.   

Each auxiliary gear motor, manufactured by Sew-Eurodrive, is a 10 HP electric motor, connected to a right 
angle speed reducer. 
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Refer to Photos numbered 9.2Q and 9.2R. 

Refer to Sections 11.1 for component identification and 11.2 for lubrication schematics. 

8.7.4.2 NUMBER OF ITEMS AND LOCATION 
There are two auxiliary gear motors.  One auxiliary gear motor is located in each electrical/mechanical 
room. 

8.7.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Gear
Motors

Check for leakage around bearings.  Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, check motor and bearings for overheating. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 
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Solenoid
Brakes 

Check electrical connections.  Tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts 
are free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt 
or gum, evidence of water dripping, or corrosion.  Clean the 
components of dirt, gum, water, and corrosion.  
Observe the brake during operation of the auxiliary gear motor.  
Check for excessive vibration or unusual noise during operation. 

FIVE
YEARS 

Replace oil in the reducer.  Clean around the oil level plug, located 
near the top of the speed reducer portion of the gear motor.  The 
speed reducer portion is located at the bottom of the gear motor.  
Place a basin below the drain plug located near the bottom of the 
housing.  Remove the drain plug to drain the oil from the house.  
Flush the reducer housing to remove contaminants.  Reinstall drain 
plug.  Fill reducer housing with Mobil SHC 629 or equivalent until the 
oil level is at the bottom of the oil level hole.  Reinstall the oil level 
plug. 
Clean and paint the motors.  Do not paint nameplates. 

8.8 CONTROL SYSTEM 

8.8.1 CONTROL CONSOLES 
8.8.1.1 DESCRIPTION 
The control consoles are fabricated from individual free standing cabinets which house indicating lights, 
selector switches, pushbuttons, meters, control relays, contactors, circuit breakers, fuses, and/or terminal 
blocks.  

Refer to Photos numbered 9.6O and 9.6W. 

8.8.1.2 NUMBER OF ITEMS AND LOCATION 
The main control console is located in the control room on the top floor of the control house.  One auxiliary 
drive cabinet is located in each electrical/mechanical room. 

8.8.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture.  Replace corroded hardware. 
Lubricate door hinges and latches. 
Inspect terminal block screws and tighten all loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current on the load side conductors. The 
multimeter should read 0 amps and 0 volts.    
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the control 
console.  Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent.  They may not have the same 
short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections.  
Check all pushbuttons, selector switches and meters for damage and proper 
operation. 
Check all indicating lights and verify that each lamp illuminates.  Replace 
burned out bulbs. 
Verify enclosure lights turn on when doors are open.  Replace burned out 
bulbs. 
Remove indicating light covers and check springs are firmly seated and 
each bulb and lamp holder is making sufficient contact.  
Check condition of gaskets and replace if damaged.  

ANNUALLY Replace all indicating light bulbs  
Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay or contactor with the associated circuit breaker off, verify 
that power is off, and with a non-conductive object, press the button the 
relay or contactor.  The button is usually located on the front or bottom of 
the housing.  
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, both on opening and on closing.  A loud noise and 
arcing on closing is usually due to contact bounce. 

8.8.2 LIMIT SWITCHES 
8.8.2.1 DESCRIPTION 
A limit switch is a switching device that provides feedback in an electrical circuit.  When actuated, this 
device will restrict or initiate an operation. 
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Refer to Photos numbered 9.4B, 9.4D, 9.4E, 9.6P, 9.6R, 9.6S, 9.6T, and 9.6X. 

Refer to Section 11.1 for component identification. 

8.8.2.2 NUMBER OF ITEMS AND LOCATION 
Limit switches and resolvers on the bridge are located as follows: 

Span Control 
o Twelve circuit main span position rotary cam limit switches (2) – One located in each 

electrical/mechanical room above the inboard span motor. 
o Six circuit auxiliary span position rotary cam limit switches (2) – One located in each 

electrical/mechanical room above the inboard span motor. 
o Brake Limit Switches (12) – Two located on each brake frame 
o Sprocket Guard Limit Switch (2) – One located in each electrical/mechanical room 

adjacent to the auxiliary gear motor.  
o Fully Seated Limit Switch (2) – One located near the tail end of the NE and SW 

bascule girders 
o Selsyn Position Transmitter (2) – One located adjacent to each main span position 

rotary cam limit switch 
Lock Control: 

o Span Lock Pulled Limit Switch (2) – One located on each span lock platform 
o Span Lock Driven Limit Switch (2) - One located on each span lock platform 

Traffic Control: 
o Eight Circuit Warning Gate Rotary Cam Limit Switch (4) – One located inside each 

warning gate housing 
o Warning Gate Door Switches (2) – Two located on the NW warning gate housing 

access doors  
o Warning Gate Manual Operation Limit Switch (4) - One located in each warning gate 

housing. 
8.8.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY All Inspect all limit switches for wear. 
Remove accumulated dust, dirt, and moisture on housing.  Use 
brush, soft cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from all shafts, 
keeping it clean and free of galling.   
Inspect latches, mounting hardware and seals to ensure proper 
seal of housing. 
Inspect all fasteners and tighten loose connections. Replace 
corroded hardware. 
If accessible, remove the cover and visually inspect condition of all 
internal parts. 
Check for worn or broken mechanical parts. 

Rotary Cam 
Limit Switch 

Inspect the rollers and cams for wear. 

Span Lock,
Brake, and 
Sprocket 
Guard Limit 
Switches 

Inspect snap action contact blocks and integral component 
connections.  Tighten loose connections. 
Inspect all wiring from snap action contact blocks for deterioration. 
Cycle lever arm several times.   

Fully Seated 
Limit
Switches 

Inspect all wiring for deterioration. 
Inspect limit switch body and remove debris. 
Inspect strike plate and magnet for corrosion and remove debris. 

8.8.3 SPEED SWITCHES AND TACHOMETER ASSEMBLY 
8.8.3.1 DESCRIPTION 
A centrifugal speed switch and tachometer assembly is installed in each electrical/mechanical room to 
check operating speeds during normal operation and provide feedback to the motor drives. In the event the 
correct speed is not reached during deceleration or the running speeds exceed 750 RPM, the control 
system will perform an emergency stop.  

Refer to Photos numbered 9.2A and 9.2P. 

Refer to Section 11.1 for component identification. 

8.8.3.2 NUMBER OF ITEMS AND LOCATION 
A single overspeed and tachometer assembly is located in each electrical/mechanical room coupled to an 
output shaft extended from Leaf Motor No. 1. 
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8.8.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Remove accumulated dust, dirt, and moisture on housing.  Use brush, soft 
cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from shafts, keeping them 
clean and free of galling.   
Inspect cover to ensure proper seal of housing. 
Inspect all fasteners and tighten connections if loose. Replace corroded 
fasteners.   
Check components for wear or damage. Replace worn or damaged belts.  
Consult the manufacturer for the correct belt type and size. 
Check belt tension per manufacturer’s recommendations and adjust tension 
if belt is excessively loose.  Correct tension is obtained when 3.5 ounces of 
force in the center of the timing belt between the pulleys gives 0.015 inches 
of belt deflection per inch of distance between pulleys.  
Check condition of gaskets and replace if damaged.  

8.9 MISCELLANEOUS EQUIPMENT 

8.9.1 ELECTRIC HORN, AIR HORN AND AIR COMPRESSORS 
8.9.1.1 DESCRIPTION 
An electric horn and an air horn provide an audible signal to vessels prior to and following bridge openings.  
Either horn is activated manually by turning or pushing the navigation horn selector switch.   

Refer to Photo numbered 9.7B. 

8.9.1.2 NUMBER OF ITEMS AND LOCATION 
The electric horn and the air horn are located on the control house roof. 

8.9.1.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY Perform a general visual inspection of the equipment and check for proper 
operation of the system. 

ANNUALLY Check electrical connections and tighten loose connections. 
Operate the compressor under load and check for excessive heating of 
parts evidenced by discoloration of metal parts, charred insulation, or odor.   
Check and clean components of collections of dirt or gum, evidence of water 
dripping, or corrosion. 
Check the air horn trumpets for debris inside the trumpets. 
Inspect connecting piping, tubing or hoses for cracking or leaks. 
Check the condition of the air filter.  Replace filter if dirty or damaged. 
Tighten loose hardware.  Check hardware for corrosion. 

8.9.2 HEATING AND AIR CONDITIONING SYSTEMS 
8.9.2.1 DESCRIPTION 
HVAC systems provide service for the control house.  Comfort heaters serve the electrical/mechanical 
rooms, generator room and storage room.  

Refer to Photo numbered 9.7A. 

8.9.2.2 NUMBER OF ITEMS AND LOCATION 
One outdoor air-conditioning and heating unit is located on the roof of the control house. Supply ducts 
located in the control room carry the air conditioning and heating into the control room.  

8.9.2.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check all air filters.  Replace dirty or damaged filters.  Do not use chemicals 
to clean the unit. 
Check all cooling coils, seals, fittings, ducting connections and pipelines for 
leaks. 
Check surfaces of casing for signs of corrosion.  Retreat or repaint areas of 
corrosion. 
Inspect the condition of all safety devices for deterioration. 
Check the performance of all equipment related to temperature and humidity 
control. 
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8.9.3 SUMP PUMPS 
8.9.3.1 DESCRIPTION 
A sump pump system is used to remove water from each counterweight pit. 

Refer to Photo numbered 9.7F. 

8.9.3.2 NUMBER OF ITEMS AND LOCATION 
Sump pump systems are located in each counterweight pit on the bridge.  A sump pump control panel is 
located adjacent to the pump motors. 

8.9.3.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Dump buckets of water or run water from a hose into the sump to test the 
pump’s response and look for leaks.  Verify that water is pumped out from 
sump and there is no back-flow.  Do not flood the surrounding floor or area. 
Check that the motor is free of all debris   
During operation, examine motor for smooth running and absence of 
excessive vibration.

8.9.4 EXHAUST FANS 
8.9.4.1 DESCRIPTION 
Exhaust fans are installed to vent fresh air into the storage house, generator room and north 
electrical/mechanical room. 

Refer to Photo numbered 9.7G. 

8.9.4.2 NUMBER OF ITEMS AND LOCATION 
Two exhaust fans are located on the roof the storage house, one exhaust fan is installed in the generator 
room and the north electrical/mechanical room.  

8.9.4.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Check any belts for wear, damage and tightness.  Tension belts if loose.  
Replace belts if damaged or worn.  When replacing belts, use the same type 
as supplied with the unit. 
Check all seals, fittings and connections for leaks. 
Check surfaces of casing for signs of corrosion. Clean and spot paint areas 
of corrosion. 
Inspect the condition of all safety devices for deterioration. 
Observe the exhaust fans for unusual noises or vibrations during operation. 

 

8.9.5 MOTORIZED DAMPERS 
8.9.5.1 DESCRIPTION 
Dampers are installed to vent fresh air as well as the exhaust air to and from the generator room and 
electrical/mechanical rooms. 

Refer to Photo numbered 9.7H. 

8.9.5.2 NUMBER OF ITEMS AND LOCATION 
A damper and associated motor is located in the generator room and each electrical/mechanical room. Each 
damper is operated by a motorized actuator.  

8.9.5.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  Clean debris from damper and louver components.  Apply a couple of drops 
of Mobil Mobilgear 600 XP 100 or equivalent to pivot pints.   
With the blades in the closed position, check for gaps between the blades.  
Adjust linkages to correct any misalignment. Check the condition of any 
louver or damper blade edge and jamb seals. 
Observe the motor motor/operator during operation.  Check for any 
abnormal noise or binding.  Check the operator anchorage for damage.   
Check the freedom of movement of the louver and damper blades and 
linkages.  Blades should be disconnected from their operators and manually 
checked. 
Check damper and louver components for wear, damage and corrosion.  
Clean and spot paint areas of corrosion.  

8.9.6 WATER HEATER 
8.9.6.1 DESCRIPTION 
A hot water heater is used to supply the bathroom sink with hot water. 
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8.9.6.2 NUMBER OF ITEMS AND LOCATION 
A single hot water heater is located inside the bathroom. 

8.9.6.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check the unit and associate piping for leaks.  
Turn the hot water on at the sink and verify that the water turns hot. 

8.9.7 HEAT TRACE 
8.9.7.1 DESCRIPTION 
Heat trace cabling is installed on the water and waste lines to prevent freezing during winter months. 

Refer to Photo numbered 9.7I. 

8.9.7.2 NUMBER OF ITEMS AND LOCATION 
The heat trace cable is installed on piping routed along the north approach 

8.9.7.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect the pipe, insulation, and connections to the heating cable for 
physical damage.  Check that no moisture is present in junction boxes, 
electrical connections are tight and grounded, and insulation is dry and 
sealed.  Tighten fasteners if loose.

8.9.8 PITS, PLATFORMS, AND WALKWAYS 
8.9.8.1 DESCRIPTION 
Each counterweight pit provides an area for the counterweight to travel during operation of the bridge.  
Platforms and walkways provide access to electrical and mechanical components throughout the bascule 
pier. 

Refer to Photo numbered 9.1A, 9.1B, 9.1D, 9.1E, and 9.2J. 
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8.9.8.2 NUMBER OF ITEMS AND LOCATION 
One counterweight pit is located at the bottom of each bascule pier.  One platform is located within each 
bascule pier.  Walkways are located within the bascule pier. 

8.9.8.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that electrical components and enclosures do not get wet.  

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Clean and power wash the counterweight pits, platforms, and walkways of 
dirt and debris. Electrical equipment must be protected prior to power 
washing walkways to prevent water from entering any electrical component. 
Water intrusion may cause failure to components. 

8.9.9 CONDUIT SYSTEMS 
8.9.9.1 DESCRIPTION 
Conduit, boxes, and supports are used throughout the bridge to route and protect the control and power 
cables.  

8.9.9.2 NUMBER OF ITEMS AND LOCATION 
Conduit, boxes, and supports are located throughout the bridge including in the control house, at the span 
lock platform, in the electrical/mechanical rooms, etc. 

8.9.9.3 MAINTENANCE AND SCHEDULE 

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Open and clean boxes with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum from conduit. 
Check for corrosion and moisture. Check conduit for cracking or other 
damage. Replace corroded hardware. 
Tighten loose mounting and connections. 
Check condition of gaskets in boxes and replace gaskets if damaged.  
Lubricate door hinges and latches, where provided, with 3-IN-ONE 
Multipurpose oil. 
Check and clean all drain holes and fittings. 

FIVE YEARS Clean and paint all corrosion and oxidation from steel conduit and supports.  
Where PVC coated steel conduit is installed, apply touch up compound to 
cracks and/or cuts in coating.
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9.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 
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9.2 SPAN DRIVE MACHINERY 
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 PHOTO 9.2E – SECONDARY OPEN GEAR FRAME INSIDE THE TRUNNION GIRDER
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9.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 
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9.4 TRAFFIC CONTROL DEVICES AND NAVIGATION LIGHTS 
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9.5 POWER DISTRIBUTION EQUIPMENT 
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9.6 CONTROL EQUIPMENT 

 Main Circuit
Breaker Located in

North
Electrical/Mechanic

al Room

 PHOTO 9.6A – MAIN CIRCUIT BREAKER

480V Bus Bar

 Remote Control
Switches

 PHOTO 9.6B – SOUTH CONTROL CABINET

South Traffic Gate 
and Brake Starters 

 Enclosure 
Disconnect Switch 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 1-693 – Third Street Bridge 

May 2013 9-27 Delaware Department of Transportation 

 Motorized Circuit
Breaker

Remote Control
Switches

Span Motor
Overloads

Machine Tools
Relays

 PHOTO 9.6C – NORTH CONTROL CABINET TYPE 1

480V Bus Bar 

Flasher 

480V Bus Bar

Motorized Circuit
Breaker

Power Distribution
Blocks

Current
Transformer

Fuses

Timing Relays

Flasher

 PHOTO 9.6D – NORTH CONTROL CABINET TYPE 2 AND RELAY CABINET

Accelerating 
Contactors 

NEMA Contactor 

Machine Tool  
Control Relays 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 1-693 – Third Street Bridge 

May 2013 9-28 Delaware Department of Transportation 

NEMA Contactors

 PHOTO 9.6E – NORTH CABINET CABINET TYPE 3 (TOP VIEW)

Drive and Motor 
Selector Switches 

General Purpose
Plug-in Style Ice

Cube Relays

 PHOTO 9.6F – NORTH CONTROL CABINET TYPE 3 (BOTTOM VIEW)
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 PHOTO 9.6G – DRIVE CABINET
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 PHOTO 9.6H – SOUTH DRIVE SECONDARY RESISTORS
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 PHOTO 9.6I – NORTH PRIMARY AND SECONDARY RESISTORS
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 PHOTO 9.6J –LEAF MOTORS AND DISCONNECT SWITCHES
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Leaf Motor No.2 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 1-693 – Third Street Bridge 

May 2013 9-31 Delaware Department of Transportation 

 PHOTO 9.6K – SPAN LOCK DISCONNECT SWITCH

Span Lock Motor 
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with Enclosure Open
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 PHOTO 9.6L – MOVABLE DROOP CABLE TERMINATION BOX
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 PHOTO 9.6M – FIXED DROOP CABLE TERMINATION BOX

Fixed Droop Cable 
Terminal Box

Flexible Droop 
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Power Remote
Controlled Switches

 PHOTO 9.6N – SUBMARINE TERMINATION BOX

Control Remote 
Controlled Switches 
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 PHOTO 9.6O – CONTROL CONSOLE
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Pushbuttons/Selector
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 PHOTO 9.6P – SPAN POSITION ROTARY CAM LIMIT SWITCHES

Six Circuit Span 
Position Limit Switch

Twelve Circuit Span 
Position Limit Switch



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 1-693 – Third Street Bridge 

May 2013 9-34 Delaware Department of Transportation 

 PHOTO 9.6Q – SPAN POSITION ROTARY CAM LIMIT SWITCH COMPONENTS

Switches 

Cams 

Twelve Circuit Span
Position Rotary

Cam Limit Switch

 PHOTO 9.6R – SPAN POSITION SELSYN TRANSMITTER

Transmitter 
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Plunger Rod
Assembly

 PHOTO 9.6S – FULLY SEATED LIMIT SWITCH (PLUNGER STYLE)

Plunger Rod
Assembly

Adjustment Locknut

 PHOTO 9.6T – FULLY SEATED LIMIT SWITCH COMPONENTS (PLUNGER STYLE)

Plunger Rod 
Assembly 
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Span Lock
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 PHOTO 9.6U – SPAN LOCK LIMIT SWITCHES (LEVER STYLE)
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 PHOTO 9.6V – BRAKE LIMIT SWITCHES (LEVER STYLE)
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9.7 MISCELLANEOUS EQUIPMENT 

 PHOTO 9.7A – HEATER

 PHOTO 9.7B – AIR HORN AND HVAC OUTDOOR UNIT

HVAC Outdoor Unit

Air Horns 

Flood Light 
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 PHOTO 9.7C – EMERGENCY LIGHT FIXTURE

 PHOTO 9.7D – SERVICE LIGHT FIXTURE TYPE 1
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 PHOTO 9.7E – SERVICE LIGHT FIXTURE TYPE 2

 PHOTO 9.7F – ABANDONED SUMP PUMP WITH DISCONNECT SWITCH

Abandoned Sump 
Pump Disconnect  

Temporary 
Discharge Hose 

Abandoned Sump 
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 PHOTO 9.7G – EXHAUST FAN

Centrifugal Fan 

Motorized Damper 
Actuator 

Disconnect Switch 

 PHOTO 9.7H – MOTORIZED DAMPER

Damper 

Motorized Damper 
Actuator 
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PHOTO 9.7I – HEAT TRACE

Heat Trace Cable 
(Under Insulation) 

Temperature 
Sensors 
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Mechanical Maintenance Checklist Leaf Support System and Counterweight Form 10 1
Page 1 of 1

Maintenance Tasks to Be Performed:

Monthly
Three
Month

Six
Month Annual

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual

Trunnion Bearings (Section 8.1.1) (Component ID # 11 & 12)
Lubricate the trunnion bearings.

Check housing and supporting steel for corrosion. Clean and spot paint as necessary.

Check housing cap bolts and base bolts for tightness. Tighten as necessary.

Observe trunnion bearings during operation of the leaf.

Live Load Bearings (Section 8.1.2) (Component ID # 59)
Check live load bearing contact.

Clean debris from all supporting members and plates.

Clean the area surrounding the connection of the live load anchor to concrete foundation.

Remove dirt, debris, and corrosion from live load anchor.

Paint the live load anchor.

Check that all fasteners are secure and corrosion free.
Check the contacting surfaces between the strike plate and bearing plate for deformations and
wear.
If necessary, adjust the shims below the strike plate.

Counterweight (Section 8.1.3)
Check counterweight balance pockets for proper drainage and clean out debris.

Check for concrete spalling, cracks, and signs of structural distress in the counterweight concrete.

Check for shifting of balance blocks during leaf operation.

Refer to Section 8.1 "Leaf Support System and Counterweight" for component locations, quantities, and additional maintenance information.
Component ID # corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 1 of 2

Maintenance Tasks to Be Performed:

Monthly Six Month Annual Five Year

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual Five Year

Motor and Machinery Brakes (Section 8.2.1) (Component ID # 5 & 8)
Check fluid level in hydraulic reservoir, check for leakage of fluid and clean as
necessary. Fill as needed. (EMG technician)
Inspect brake shoes and drums for wear, dust, dirt, grease and proper adjustment.
Inspect brake pad thickness. Replace as needed.
Check clearance between the brake shoes and the brakewheel. Adjust linkages as
needed.
Inspect mechanical linkages for freedom of moving parts, wear, broken parts and
tightness of nuts and bolts.

Check for excessive heating of parts.

Check operations of the brake during test operations of the bridge.

Check the brake housing and linkages for evidence of water dripping on brake and
corrosion.

Check adjustment of limit switches and hand release devices.

Check brake actuator reserve stroke.

Check the brake spring length.

Lubricate bearing pins.

Couplings (Section 8.2.2) (Component ID # 3, 6, 9, 14, 16, & 43)
Inspect key and keyways at all couplings for grease leakage, tightness, and cracking.
Check flange bolts for corrosion and tightness.
Inspect seals and gaskets for leaks. Replace as needed.

Inspect jaw couplings for cracking or damage.

Replace gear coupling lubricant.

Check all gear couplings and brakewheel couplings for any excessive misalignment.

Replace machinery brakewheel coupling lubricant.

Replace motor brakewheel coupling lubricant. (To be performed by
Mechanical/Electrical Inspection Team)

Primary Reducers (Section 8.2.3) (Component ID # 7)
Visually inspect the oil level in the sight gauge and bearing reservoirs. Add oil as
necessary.
Listen for unusual noises during operation of the machinery.

Check for excessive leakage at the seals.

Check fasteners for tightness.

Replace oil in the speed reducer housings.

Bearings (Section 8.2.4) (Component ID # 13, 17, 18, 20, 25, 28, 30, &37)
Lubricate bearings.

Check bearing cap and base fasteners for tightness. Tighten as necessary.
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual Five Year

Open Gearing (Section 8.2.5) (Component ID # 19, 22, 26, 27, 29, 21, 32, 39, & 40)
Lubricate open gearing teeth.

Replace open gear lubricant.
Verify that fasteners connecting the rack to the rack support are secure and free of
corrosion. Torque fasteners as needed. Spot paint as needed.
Inspect keys and keyways for tightness and cracking

Observe the open gearing during raising and lowering operations.

Span Position Instrumentation Drive Equipment (Section 8.2.5) (Component ID # 34,
35, & 36)
Check that all linkage fasteners are tight and free of corrosion.

Refer to Section 8.2 "Span Drive Machinery" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Lock Machinery and Centering Equipment Form 10 3
Page 1 of 1

Maintenance Tasks to Be Performed:
Monthly Three Month Annual Five Year

Date: _________________ Maintenance Personnel: _____________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three Month Annual Five Year

Lock Bars, Guides, and Receivers (Section 8.3.1) (Component ID # 45, 46, 55, & 56)
Apply grease to the sliding surfaces of the lock bar and receiving socket.
Visually inspect guides, sockets, lock bars, and fasteners for wear, fit, or damage.
Observe the lock bars, guides, and receiving sockets for movement with traffic on the
span.
Visually inspect guides and socket castings at flange radii and mounting connections.

Check receiving socket and guide fasteners tightness.

Check receiving socket and guide housings for cracking.

Check receiving socket and guide housing paint. Spot paint as needed.

Span Lock Reducers (Section 8.3.2) (Component ID # 51)
Inspect the oil level from the oil fill plug. Add oil as needed.

Listen for unusual noises during operation of the machinery.

Check for excessive leakage at the seals.

Check fasteners for tightness.

Replace speed reducer oil.

Span Lock Motor Couplings (Section 8.3.3) (Component ID # 52)
Inspect keys and keyways at all couplings for grease leakage, tightness and cracking.
Inspect flange bolts for corrosion and tightness.
Inspect seals and gaskets for leaks. Replace as needed.
Replace motor coupling lubricant and check for misalignment. (To be performed by
Mechanical/Electrical Inspection Team)

Span Lock Rack and Pinion (Section 8.3.4) (Component ID # 49 & 50)

Lubricate open gearing teeth.

Check rack mounting fasteners for tightness.

Replace rack and pinion lubricant.

Inspect keys and keyways for tightness and cracking.

Observe the open gearing during operation of the span lock machinery.

Centering Device and Centering Guide (Section 8.3.5) (Component ID # 57 & 58)

Apply grease to the sliding surfaces of the centering surface and guide.

Inspect centering device, centering guide, wear plates, and fasteners for excessive
wear, deformation, fit, or damage.
Inspect centering device and centering guide components at flange radii and
mounting connections. Spot paint as needed.

Refer to Section 8.3 "Span Lock Machinery and Centering Equipment" for component locations, quantities, and additional maintenance
information. Component ID # corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Traffic Gates Form 10 4
Page 1 of 1

Maintenance Tasks to Be Performed:
Six Month Annual

Date: ____________________ Maintenance Personnel: ________________________________

Maintenance Tasks

Maintenance Tasks Completed

Six Month Annual

Warning Gates (Section 8.4.1) (Component ID #64, 65, 67, 71, 74, 75, 76, 77, 86, 90, 93, 98)
Verify bumper rods are properly adjusted.

Verify stay cables are properly adjusted.

Check the NW warning gate transmission oil level. Add or replace oil as needed.

Lubricate NW warning gate shaft bearings and rod ends.

Lubricate the rotary cam limit switch roller chain.

Check the roller chain tension and tighten as required.

Check the NE, SE, and SW warning gate transmission oil level. Add or replace oil as needed.

Lubricate NE, SE, and SW warning gate pivot shaft bearings.

Lubricate NE, SE, and SW warning gate clevis pin.

Lubricate NE, SE, and SW warning gate transmission crank pin.

Lubricate NE, SE, and SW warning gate instrumentation open gearing.

Replace NE, SE, and SW warning gate instrumentation open gearing.

Refer to Section 8.4 "Traffic Gates" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 1 of 4

Maintenance Tasks to Be Performed:
Week

1
Week

2
Week

3
Week

4
Week

5
Three
Month Annual

Six
Year

Date: _________________ Maintenance Personnel: ______________
Date: _________________ Maintenance Personnel: ______________
Date: _________________ Maintenance Personnel: ______________
Date: _________________ Maintenance Personnel: ______________
Date: _________________ Maintenance Personnel: ______________

Maintenance Tasks

Maintenance Tasks Completed

Week
1

Week
2

Week
3

Week
4

Week
5

Three
Month Annual Six

Year

Motor Control Enclosures (Section 8.5.1)

Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.

Check for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Check circuit breaker disconnects for proper operation.

Inspect terminal block screws and tighten all loose connections.

Inspect wiring from unit terminal bocks for deterioration of insulation.

Inspect all circuit breakers. Verify with meter that continuity is broken on
trip or switch off conditions.
Check all starter contacts. Replace contacts when nearly all the silver tip
is gone and contact tip support is exposed.
Inspect all fuses with meter and verify continuity. Replace fuses as
needed.

Inspect fuse clips for dirt and verify that the clips provide a tight fit.

Verify enclosure lights turn on when doors are open. Replace bulbs as
required.

Verify enclosure heaters are functioning.

Check for discolored connections on terminals, contact supports, bus
bars, or connectors. Clean connection points that are discolored. Tighten
all hardware. Replace or repair heat damaged wires and connectors as
necessary.
Operate the motor controller/contactor without load and observe
contact operation to be sure it opens and closes cleanly and that the
contacts are fully sealed in the closed position.
Operate the motor controller/contactor under load and check for loud
noise and arcing.

Measure and record current draw on load side of contactor.

Drive Cabinets and Resistors (Section 8.5.2)

Open and with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all loose connections.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 2 of 4

Maintenance Tasks

Maintenance Tasks Completed

Week
1

Week
2

Week
3

Week
4

Week
5

Three
Month Annual Six

Year

Drive Cabinets and Resistors (cont.)
Inspect wiring from unit terminal blocks for deterioration of insulation.
Inspect all circuit breakers. Verify with meter that continuity is broken on
trip or switch off conditions.
Inspect all fuses with meter and verify continuity. Replace as needed.

Inspect relays and tighten connections as necessary.

Verify enclosure heaters are functioning.
Verify enclosure lights turn on when doors are open. Replace bulbs as
required.
Change the selected drive for each leaf.
Clean drive cabinet and resistor enclosure filters with vacuum or replace
as needed.
Verify enclosure fan is functioning.
Check drive cabinet and resistor enclosures for discolored connections on
terminal, contact supports, bus bars or connectors. Clean connection
points that are discolored. Tighten all loose hardware. Replace or repair
heat damaged wires and connectors as necessary.
Operate the motor controller contactors without load and observe
contact operation to be sure it opens and closes cleanly and that the
contacts are fully sealed in the closed position.
Operate the motor controller contactors under load and check for loud
noise and arcing.
Replace general purpose plug in style ice cube relays.

Panelboards (Section 8.5.3)
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine bus bar connections for poor or loose connections and evidence
of overheating.
Lubricate door hinges and latches.

Operate each circuit breaker to check for proper operation.

Measure resistance to ground at each panelboard using a ground test kit.

Transformers (Section 8.5.4)
Open and clean with vacuum cleaner.

Check for corrosion and moisture.

Verify all hardware is secure. Tighten as needed.

Standby Emergency Generator (Section 8.5.5)
Verify indicators on the control desk and automatic transfer switch are
normal.

Check battery and battery charger.

Check drive belt tension.

Check coolant level, oil level, fuel level and air cleaner.

Perform all pre start up inspections and maintenance.

Start and run the generator for 15 minutes with no load.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 3 of 4

Maintenance Tasks

Maintenance Tasks Completed

Week
1

Week
2

Week
3

Week
4

Week
5

Three
Month Annual Six

Year

Standby Emergency Generator (cont.)
Perform all post run inspections and maintenance.

Start and run the generator under load for one complete opening.

Check for corrosion and moisture on generator and fuel tank.

Check all bolted connections for tightness. Tighten as needed.

Inspect all terminal block connections for corrosion.

Change oil and filter, coolant filter, fuel filter, air cleaner element.

Check radiator hoses for damage.

Drain water from fuel tank.

Automatic Transfer Switch (Section 8.5.6)
Test annually with operation of the generator.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture
Examine for excessive heating of parts, discoloration of metal parts,
charred insulation, odor, or blistering.
Check for freedom of moving parts.

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.

Check for excessive arcing.

Safety and Disconnect Switches (Section 8.5.7)
Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine for excessive heating of parts, discoloration of metal parts,
charred insulation, odor, or blistering.
Check for freedom of moving parts

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.
Replace pitted or worn contacts if practical. Install and adjust per
manufacturers’ specifications, otherwise replace entire item.
Check for excessive arcing.

Check condition of gaskets for dust tight or watertight units.

Electrical Conductors (Section 8.5.8)
Visually inspect terminations and splices for cracks, deterioration,
corrosion, discoloring, or any other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.

Inspect wires and electrical cables for grease and oil contamination,
fraying, abrasions, sweating, cracked, melted, or overheated blue tinted
insulation. Clean insulation or replace the conductor in kind as needed.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 4 of 4

Maintenance Tasks

Maintenance Tasks Completed

Week
1

Week
2

Week
3

Week
4

Week
5

Three
Month Annual Six

Year

Droop Cables (Section 8.5.8)
Visually inspect terminations and splices for cracks, deterioration,
corrosion, discoloring, or any other abnormalities.
Check tightness of each conductor termination at each terminal box.
Tighten loose connections.
Check the strain relief fittings for signs of distress.

Check cables for any wear or abrasions on the outer jacket.
Inspect wires and electrical cables for grease and oil contamination,
fraying, abrasions, sweating, cracked, melted or overheated blue tinted
insulation. Clean or replace in kind as needed.

Submarine Cables (Section 8.5.10)

Open and clean termination cabinets with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check termination cabinets for corrosion and moisture.

Examine termination cabinet connections for poor or loose connections
and evidence of overheating.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all connections.

Inspect wiring from unit terminal bocks for deterioration of insulation.

Check all contacts. Replace when nearly all the silver tip is gone and the
contact tip support is exposed.

Test each set of submarine cables during normal bridge openings.

Check the strain relief fittings for signs of distress.

Visually inspect the submarine cable and watch for signs of cracks,
deterioration, and discoloration of the cable jacket.

Tighten loose termination cabinet connections.

Check the tightness of each conductor termination at each terminal box.
Tighten loose connections.
Check for discolored connections on terminals, contact supports, or
connectors. Clean connection points that are discolored. Tighten all
hardware. Replace or repair heat damaged wires and connectors as
necessary.
Operate the remote controlled switches without load and observe
contact operation to be sure it opens and closes cleanly and that the
contacts are fully sealed in the closed position.
Operate the remote controlled switches under load and check for loud
noise and arcing

Refer to Section 8.5 "Electrical Power Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Lighting System Form 10 6
Page 1 of 1

Maintenance Tasks To Be Performed:
Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Maintenance Tasks
Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Navigation Lights (Section 8.6.1)
Check navigation lights for proper operation.

Replace lamps or fixtures as needed.

Check gaskets.

Tighten loose connections.

Inspect for corrosion of metal parts.

Replace worn or broken mechanical parts.

Replace lamps.

Interior/Exterior Lights (Section 8.6.2)
Check for burned out lamps. Replace lamp as needed.
Clean luminaire lenses, interior surfaces, and weep holes
(where applicable).
Check gaskets and replace as needed.

Tighten loose connections.

Inspect for corrosion of metal parts. Spot paint as necessary.

Replace worn or broken parts.

Traffic Signals (Section 8.6.3)
Check lights for proper illumination. Replace bulbs as needed.
Verify proper operation of the traffic signals and gongs during
openings.
Clean reflectors and lenses. Spot paint heads as needed.

Traffic Gate Arm Lights (Section 8.6.4)
Check gate arm lights for proper operation. Replace bulbs as
needed.
Replace gate arm light lamps and wiring that is non functional
or damaged.

Refer to Section 8.6 "Lighting Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 1 of 2

Maintenance Tasks To Be Completed:
Annual Six Year

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Annual Six Year

Lock Motors ( Section 8.7.1 ) (Component ID # 53)
Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.
During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Lubricate span lock motor bearings.

Check painted surfaces for corrosion. Spot paint as necessary.

Perform a general visual inspection of the solenoid brakes while stationary and during lock operation.

Check solenoid brakes electrical connections and tighten as necessary.
Inspect solenoid brakes mechanical components for wear, broken parts, and bolt and nut tightness.
Check for freedom of moving parts
Check solenoid brakes for excessive heating of parts. Check for collections of dirt or gum, evidence of
water dripping, or corrosion. Clean as necessary.
Check solenoid brakes for excessive vibration or noise during operation.

Repaint motors.

Main Leaf (Span) Motors ( Section 8.7.2 ) (Component ID # 4)

Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.

During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Lubricate main leaf motor bearings.

Check painted surfaces for corrosion. Spot paint as necessary.

Repaint motor.

Traffic Gate Motors (Section 8.7.3) (Component ID # 62, 63, 82, & 83)
Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.
During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed

Annual Six Year

Traffic Gate Motor s(cont.)
Check painted surfaces for corrosion. Spot paint as necessary. Do no paint nameplates.

Visually inspect solenoid brake while stationary and during gate operation.

Check solenoid brake electrical connections and tighten as necessary.

Inspect solenoid brake for wear, damage, and bolt and nut tightness. Check for freedom of moving parts.
Check solenoid brake components for evidence of excessive heating. Check for accumulation of dirt or
gum, evidence of water dripping, or corrosion. Clean as necessary.
Check solenoid brake for excessive vibration or noise during operation.

Refer to Section 8.7 "Electric Motors" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Control System Form 10 8
Page 1 of 2

Maintenance Tasks To Be Completed:
Three Month Annual

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Three Month Annual

Control Console (Section 8.8.1)
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Inspect all circuit breakers. Verify with meter than continuity is broken on trip or switch off conditions.

Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Inspect all relays and tighten connections as necessary.

Check all pushbuttons, selector switches and meters. Replace as necessary.

Check all indicating lights and verify that each lamp illuminates. Replace bulbs as required

Verify enclosure lights turn on when doors are open. Replace bulbs as required.
Remove indicating light covers and check springs are firmly seated and each bulb and lamp holder is
making sufficient contact
Replace all indicating light bulbs
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all hardware. Replace or repair heat damaged wires and
connectors as necessary.
Manually operate each relay with associated circuit breakers off and observe contact operation to be
sure it opens and closes cleanly and that the contacts are sealed when in the closed position.
Monitor relay operations during normal operation and check for loud noise and arcing, during opening
and on closing operations.

Limit Switches (Section 8.8.2) (5, 8, 41, 42, 44, 47, 48, 60,78, 79, 94, 95, & 99)
Inspect all limit switches for wear.

Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from all shafts.

Inspect latches, mounting hardware, and seals.

Inspect all screws and tighten connections as necessary.

Remove the cover and visually inspect the condition of all internal parts.

Inspect rotary cam limit switch switches for wear.

Inspect rotary cam limit switch rollers for wear.

Inspect rotary cam limit switch cams for wear.

Inspect span lock and brake limit switch contacts and all internal component connections.

Inspect span lock and brake limit switch wiring for deterioration.

Cycle span lock and brake limit switch lever arm several times.

Lubricate fully seated limit switch internal assembly.

Inspect all fully seated limit switch locknuts and tighten as necessary.
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Electrical Maintenance Checklist – Control System Form 10 8
Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed
Three Month Annual

Limit Switches (cont.)
Inspect fully seated limit switches springs for corrosion and clean and/or replace as required.

Verify fully seated limit switches adjustment of plunger rod and contact assembly.

Speed Switches and Tachometer Assembly (Section 8.8.3) (Component ID # 1, 2 & 61)
Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from overspeed switch shafts.

Inspect cover to ensure proper seal of housing.

Inspect all screws and tighten connections as necessary.

Inspect the assembly and timing belt for wear. Replace belt if needed.

Check belt tension.

Refer to Section 8.8 "Control System" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Miscellaneous Equipment Form 10 9
Page 1 of 2

Maintenance Tasks To Be Performed:
Week

1
Week

2
Week

3
Week

4
Week

5 Monthly Six
Month Annual

Date: __________ Maintenance Personnel: _________________

Date: __________ Maintenance Personnel: _________________

Date: __________ Maintenance Personnel: _________________

Date: __________ Maintenance Personnel: _________________

Date: __________ Maintenance Personnel: _________________

Maintenance Tasks

Maintenance Tasks Completed
Week

1
Week

2
Week

3
Week

4
Week

5 Monthly Six
Month Annual

Electric Horn, Air Horn and Air Compressors (Section 8.9.1)
Perform a general visual inspection and check for proper operation. Correct as
necessary.
Check electrical connections and tighten as necessary.

Operate the compressor under load and check for excessive heating of parts
Check for collections of dirt or gum, evidence of water dripping, or corrosion.
Clean as necessary.
Check the horn trumpets for debris inside the trumpets.

Inspect connecting piping, tubing or hoses for cracking or leaks.

Check the condition of the air filter. Clean or replace as required.

Heating and Air Conditioning Systems (Section 8.9.2)
Check all air filters. Clean or replace as necessary.
Check all cooling coils, seals, fittings, ducting connections, and pipelines for
leaks. Correct as necessary.
Check surfaces of casing for signs of corrosion and retreat or paint as necessary.

Inspect the condition of all safety devices for deterioration.

Check the performance of all equipment related to temperature and humidity.

Sump Pump (Section 8.9.3)
Test operation each sump pump motor.

Check that the motor is free of debris.

During operation, examine motor for smooth running and absence of vibration.

Exhaust Fans (Section 8.9.4)

Where provided, check belts for wear and tightness. Replace belts as needed.

Check all seals, fittings and connections for leaks and rectify as necessary.

Check surfaces of casing for signs of corrosion.

Inspect the condition of all safety devices for deterioration.

Observe the exhaust fans during operation.

Motorized Dampers (Section 8.9.5)
Check all louvers and dampers for freedom of movement. Clean and lubricate
pivot points. Remove any debris from louver and damper components.
Check blades in the closed position to insure tight closure.
Check Motors through their complete cycle for defects, binding or misalignment.
Check operator anchorage and fittings.
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Electrical Maintenance Checklist – Miscellaneous Equipment Form 10 9
Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed
Week

1
Week

2
Week

3
Week

4
Week

5 Monthly Six
Month Annual

Motorized Dampers (cont.)
Checked Blades for freedom of movement.
Check pins, straps and bushings for wear, corrosion or rust. Replace or paint as
required.
Check louver or damper blade edge and jamb seals where applicable.
Check all linkage, connecting bars and operator connections for proper
alignment and fit.

Water Heater (Section 8.9.6)
Check the unit and associated piping for leaks.

Heat Trace (Section 8.9.7)

Visually inspect the pipe, insulation, and connections to the heating cable for
physical damage. Check that no moisture is present in junction boxes, electrical
connections are tight and grounded, and insulation is dry and sealed.

Pits, Platforms, and Walkways (Section 8.9.8)
Clean and power wash the counterweight pits, platforms, and walkways of dirt
and debris.

Refer to Section 8.9 "Miscellaneous Equipment" for component locations, quantities, and additional maintenance information.

Notes:
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11.3 MACHINERY LUBRICATION SCHEDULE 
THIRD STREET BRIDGE MACHINERY – LUBRICATION SCHEDULE 

Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

1 8.8.3 Tachometer LUBRICATION NOT REQUIRED 

2 8.8.3 Overspeed Switch LUBRICATION NOT REQUIRED 

3 8.2.2 Jaw Coupling LUBRICATION NOT REQUIRED 

4 8.7.2 Main Leaf Motor Bearings 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL UNIREX 
N2 12 

5 8.2.1 Motor Brake Bearing Pins OIL CAN AGMA #5 
EP OIL 

MOBIL 
MOBILGEAR 600 

XP 220 
12 

6 8.2.2 Motor Brakewheel Coupling

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI # 1/2 GREASE FALK LONG 
TERM GREASE 50 

7 8.2.3 Primary Reducer 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 
FLUSH, REPLACE 
PLUG, AND FILL 

AGMA #5 
EP OIL 

MOBIL 
MOBILGEAR 600 

XP 220 
12 

8 8.2.1 Machinery Brake Bearing 
Pins OIL CAN AGMA #5 

EP OIL 
MOBIL 

MOBILGEAR 600 
XP 220 

12 

9 8.2.2 Machinery Brakewheel 
Coupling 

GREASE GUN, 
GREASE FITTING NLGI #0 GREASE MOBIL 

MOBILUX EP-0 6 

10 - Shaft LUBRICATION NOT REQUIRED 

11 8.1.1 Trunnion Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

12 8.1.1 Trunnion Shaft LUBRICATION NOT 
REQUIRED     

13 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

14 8.2.2 Gear Coupling 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

15 - Floating Shaft LUBRICATION NOT REQUIRED 

16 8.2.2 Gear Coupling 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

17 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

18 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

19 8.2.5 Bevel Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

20 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

21 - Shaft LUBRICATION NOT REQUIRED 

22 8.2.5 Bevel Gear BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

23 - Floating Shaft LUBRICATION NOT REQUIRED 

24 - Split Collar LUBRICATION NOT REQUIRED 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

25 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 
1 

26 8.2.5 Bevel Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

27 8.2.5 Bevel Gear BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

28 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 
1 

29 8.2.5 Intermediate Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

30 8.2.4 Sleeve Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 
1 

31 8.2.5 Intermediate Spur Gear BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

32 8.2.5 Main Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

33 8.2.5 Rack BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

34 8.2.6 Crank LUBRICATION NOT REQUIRED 

35 8.2.6 Connecting Rod LUBRICATION NOT REQUIRED 

36 8.2.6 Lever LUBRICATION NOT REQUIRED 

37 8.2.4 Bearing LUBRICATION NOT REQUIRED 

38 - Shaft LUBRICATION NOT REQUIRED 

39 8.2.5 Instrumentation Spur Gear BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

40 8.2.5 Instrumentation Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

41 8.8.2 Rotary Cam Limit Switch LUBRICATION NOT REQUIRED 

42 8.8.2 Rotary Cam Limit Switch LUBRICATION NOT REQUIRED 

43 8.2.2 Jaw Coupling LUBRICATION NOT REQUIRED 

44 8.8.2 Transmitter LUBRICATION NOT REQUIRED 

45 8.3.1 Span Lock Rear Guide LUBRICATION NOT REQUIRED 

46 8.3.1 Span Lock Bar BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 

1 

47 8.8.2 Lock Bar Pulled Limit 
Switch LUBRICATION NOT REQUIRED 

48 8.8.2 Lock Bar Driven Limit 
Switch LUBRICATION NOT REQUIRED 

49 8.3.4 Span Lock Pinion BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

50 8.3.4 Span Lock Rack BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

51 8.3.2 Span Lock Reducer 

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 
FLUSH, REPLACE 
PLUG, AND FILL 

AGMA #5 
EP OIL 

MOBIL 
MOBILGEAR 600 

XP 220 
12 

52 8.3.3 Span Lock Motor Coupling 

GREASE GUN, 
REMOVE PURGE 
PLUG, FILL WITH 

GREASE, REPLACE 
PLUG 

NLGI # 1/2 GREASE FALK LONG 
TERM GREASE 50 

53 8..1 Span Lock Motor Bearings 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL UNIREX 
N2 12 

54 - Hand Crank LUBRICATION NOT REQUIRED 

55 8.3.1 Front Guide LUBRICATION NOT REQUIRED 

56 8.3.1 Span Lock Receiving Socket BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

57 8.3.5 Centering Guide BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

58 8.3.5 Centering Device BRUSH OR SWAB NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 

59 8.1.2 Live Load Bearing LUBRICATION NOT REQUIRED 

60 8.8.2 Fully Seated Limit Switch OIL CAN AGMA #3 
EP OIL 

MOBIL 
MOBILGEAR 600 

XP 100 
12 

61 8.2.3 
Tachometer/ Overspeed 
Switch Assembly Timing 

Belt 
LUBRICATION NOT REQUIRED 

62 8.7.3 Solenoid Brake LUBRICATION NOT REQUIRED 

63 8.7.3 Warning Gate Motor LUBRICATION NOT REQUIRED 

64 8.4.1 Warning Gate Transmission

OIL PUMP - REMOVE 
PLUG, DRAIN OIL, 
FLUSH, REPLACE 
PLUG, AND FILL 

AGMA #5 
EP OIL 

MOBIL 
MOBILGEAR 600 

XP 220 
6 

65 8.4.1 Warning Gate Bearing GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

66 8.4.1 Warning Gate Transmission 
Crank 

LUBRICATION NOT 
REQUIRED     

67 8.4.1 Warning Gate Transmission 
Crank Pin OIL CAN AGMA #5 

EP OIL 
MOBIL 

MOBILGEAR 600 
XP 220 

6 

68 8.4.1 Warning Gate Clevis LUBRICATION NOT REQUIRED 

69 8.4.1 Warning Gate Connecting 
Rod LUBRICATION NOT REQUIRED 

70 8.4.1 Warning Gate Clevis LUBRICATION NOT REQUIRED 

71 8.4.1 Warning Gate Clevis Pin GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

72 8.4.1 Warning Gate Pivot Shaft 
Crank LUBRICATION NOT REQUIRED 

73 8.4.1 Warning Gate Pivot Shaft LUBRICATION NOT REQUIRED 

74 8.4.1 Warning Gate Pivot Shaft 
Bearing OIL CAN AGMA #5 

EP OIL 
MOBIL 

MOBILGEAR 600 
XP 220 

6 

75 8.4.1 Warning Gate 
Instrumentation Gear BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
6 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

76 8.4.1 Warning Gate  Secondary 
Instrumentation Gear BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
6 

77 8.4.1 Warning Gate Tertiary 
Instrumentation Gear BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
6 

78 8.8.2 Warning Gate Rotary Cam 
Limit Switch' LUBRICATION NOT REQUIRED 

80 8.4.1 Manual Operation Hand 
Crank LUBRICATION NOT REQUIRED 

81 8.4.1 Warning Gate Electrical 
Component Board LUBRICATION NOT REQUIRED 

82 8.7.3 Solenoid Brake LUBRICATION NOT REQUIRED 

83 8.7.3 NW Warning Gate Motor LUBRICATION NOT REQUIRED 

84 8.4.1 NW Warning Gate 
Transmission OIL CAN AGMA #7 OIL MOBIL SHC 634 6 

85 8.4.1 NW Warning Gate 
Transmission Crank LUBRICATION NOT REQUIRED 

86 8.4.1 NW Warning Gate Rod End GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

87 8.4.1 NW Warning Gate Crank 
Arm LUBRICATION NOT REQUIRED 

88 8.4.1 NW Warning Gate Crank 
Arm Bearing 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

89 8.4.1 NW Connecting Rod LUBRICATION NOT REQUIRED 

90 8.4.1 NW Warning Gate Rod End GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

91 8.4.1 NW Warning Gate Pivot 
Shaft Crank LUBRICATION NOT REQUIRED 

92 8.4.1 NW Warning Gate Pivot 
Shaft LUBRICATION NOT REQUIRED 

93 8.4.1 NW Warning Gate Pivot 
Shaft Bearing 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

94 8.8.2 NW Warning Gate Manual 
Operation Limit Switch LUBRICATION NOT REQUIRED 

95 8.8.2 NW Warning Gate Door 
Limit Switch LUBRICATION NOT REQUIRED 

96 8.4.1 NW Warning Gate Manual 
Operation Drill Adaptor LUBRICATION NOT REQUIRED 

97 8.4.1 NW Warning Gate 
Instrumentation Sprocket LUBRICATION NOT REQUIRED 

98 8.4.1 NW Warning Gate 
Instrumentation Drive Chain SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 

99 8.8.2 NW Warning Gate Rotary 
Cam Limit Switch LUBRICATION NOT REQUIRED 
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11.4 BRIDGE MAINTENANCE PERFORMANCE STANDARDS (PLATES) 

11.4.1 SLEEVE BEARING AND TRUNNION BEARING LUBRICATION
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11.4.2 MOTOR AND MACHINERY BRAKE MAINTENANCE
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11.4.3 COUPLING LUBRICATION
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11.4.5 OPEN GEARING LUBRICATION
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11.4.6 MOTOR BEARING LUBRICATION
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11.4.7 SPAN LOCK MACHINERY LUBRICATION
11.4.7.1 SPAN LOCK COUPLING LUBRICATION
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11.4.7.2 SPAN LOCK SPEED REDUCER LUBRICATION
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11.4.7.3 SPAN LOCK OPEN GEARING LUBRICATION
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11.4.7.4 SPAN LOCK BAR, GUIDES AND RECEIVING SOCKET LUBRICATION
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11.4.8 CENTERING GUIDE AND CENTERING DEVICE LUBRICATION



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 1-693 – Third Street Bridge 

May 2013 11-35 Delaware Department of Transportation 

11.5 MATERIAL DATA SHEETS 

11.5.1 MOBIL MOBILUX EP-0, EP-2
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11.5.2 FALK LONG TERM GREASE 
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11.5.3 MOBIL MOBILTAC 325 NC
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11.5.5 MOBIL UNIREX N2 
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11.6 COMPONENT MANUFACTURER LIST 
MECHANICAL COMPONENTS 

Span Drive Machinery 

Section Description Model No. Manufacturer 

11.7.1 Primary Reducer Mark II, Size 170-S, Serial No. M-
4865 Horsburgh & Scott 

11.7.2 Motor & Machinery Brake IC9516-465K General Electric 
Main Leaf 
Motor Life Line T, Serial No. 7806 Westinghouse Main Leaf Motor 
        

Span Lock Machinery 

Section Description Model No. Manufacturer 

  Span Lock Motor Serial No. H7809 Westinghouse 

11.7.4 Span Lock Reducer - Foote Jones 

11.7.3 Span Lock Motor Coupling 60T10 Falk 

TRAFFIC CONTROL DEVICES 

Navigation Lights 

Section Description Model No. Manufacturer 

  Fender Navigation Lights PL B&B Roadway 

  Span Navigation Lights BS B&B Roadway 
        

Warning Gates 

Section Description Model No. Manufacturer 

  NW Warning Gate VW-4 B&B Roadway 

  Traffic Gate Arm Contact Manufacturer B&B Roadway 

  Traffic Gate Arm Lights L4 / C4 B&B Roadway 

  Traffic Gate Motor C6T17NC167C Leeson 

  Traffic Gate Motor Brake Assembly Contact Manufacturer B&B Roadway 

  Traffic Gate Door Switch 1200 Pass & Seymore 

  Traffic Gate Limit Switch ALS-A001 B&B Roadway 

  Traffic Gate Flasher  FL12  B&B Roadway* 

  Traffic Gate Gongs G12 B&B Roadway 

  Main Disconnect Switch 7813 PMD Pass & Seymore/Legrand 

  Arm light Fuse/ Gong Fuse FMN5 Bussman 

  Heater PHT-A001 Berko 

  Overhead Sign Flasher FL12 B&B Roadway* 

11.8.1 NE, SE, & SW Warning Gates VT-66 B&B Roadway 
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ELECTRICAL COMPONENTS 

Section Description Model No./Description Manufacturer 

  Fuses Varies - See as-built dwgs Bussman 

  Molded Case Circuit Breaker Series C, size varies - See as-built dwgs Cuttler Hammer* 

  Molded Case Circuit Breaker Motor 
Operator 1483D43G10 Cuttler Hammer* 

  Ammeter Contact Manufacturer Crompton-Instrument*

  Voltmeter (0- 600V) Contact Manufacturer Crompton-Instrument*

  Voltmeter Switch  Series 24G Electroswitch* 

  Position Display Contact Manufacturer Crompton-Instrument*

  Watt meter ( 0 - 400KW) Contact Manufacturer Crompton-Instrument*

  Control Desk Indicating Light CMC Series  /908 AAA Senasys* 

  Control Desk Pushbutton CMC Series / 909 AAA Senasys* 

  Control Desk Selector Switch CMC Series /910 AAA Senasys* 

  Control Desk Selector - Pushbutton CMC Series /911 AAA Senasys* 

  Cover Plates Insert, Red  986 AAA 01, 986 AAA 02 Senasys* 

  Cover Plates Insert, Green  986 AAA 05, 986 AAA 06 Senasys* 

  Cover Plates Insert,White  986 AAA 09, 986 AAA 10 Senasys* 

  Cover Plates Insert, Amber 986 AAA 11, 986 AAA 12 Senasys* 

  Cover Plate 986 AAB 01, 986 AAB 02 Senasys* 

  Lamp  PTZ 40, PTZ 66, PTZ 67 Senasys* 

  Lamp Holder 986 BAA 05, 986 BAA 06 Senasys* 

  Foot Switch 531-SWH Linearmaster* 

  
12 Poles Remote Controlled Switch 
(20A) 918 ASCO* 

  
3 Poles Remote Controlled Switch 
(100A) 175 ASCO* 

  
Nema Size 1 Reversing / Non 
reversing starters  509BOD / 505VBOD Square D 

  Nema Size 3 Contactors  8910 Square D 

  General Purpose Relays D3PF, D3PR Cuttler Hammer* 

  Machine Tool Relays Type XO Square D 

  Timing Relay  7000 Series / 7032 Agastat* 

  Phase / Undervoltage Relay  SLE Series 
Diversified 
Electronics* 

11.9.2 
Drives (Secondary Thyristor 
Controller) 4922C Hubbell 

  Span Lock Disconnect Switches 30A Fusible Nema 4X Safety Switch Square D 

  Span Motor Disconnect Switches 200A Fusible Nema 12 Safety Switch Square D 

11.9.1 Overspeed Tachometer 2210-262CC1-3FX83 Hubbell 

  Selsyn 10-1051-100 Henschel Corp 
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ELECTRICAL COMPONENTS (cont.) 

Section Description Model No./Description Manufacturer 

  Span Lock Limit Switches 780 Namco* 

  Fully Seated Limit Switch LSP B&B Roadway* 

  Rotary Cam Limit Switch 1980 Ametek Gemco* 

  Brake Limit Switches E50SB Cultler Hammer* 

  Resistors Contact Manufacturer Post Glover 

  Terminal Block 721 Buchanan* 

  Distribution Block Type PDB ILSCO* 

  Automatic Transfer Switch 400A 386 Series OR 4000 Series ASCO* 

  Lighting Transformer ( 480V/ 
208V/120V , 45KVA) V48M28T45EE Cutler Hammer* 

  
Lighting Transformer ( 480V/ 
208V/120V , 30KVA) V48M28T45EE Cutler Hammer* 

  Control Transformer (480V/120V) C341 Cutler Hammer* 

  
Isolation Control Transformer 7.5 
KVA HZ127500 Sola Hevi-Duty 

  Fuses Varies - See as-built dwgs Bussman 

  Molded Case Circuit Breaker Series C, size varies - See as-built dwgs Cutler Hammer* 

  Molded Case Circuit Breaker Motor 
Operator 1483D43G10 Cutler Hammer* 

  Ammeter Contact Manufacturer Crompton-Instrument*

  Voltmeter (0- 600V) Contact Manufacturer Crompton-Instrument*

  Voltmeter Switch  Series 24G Electroswitch* 
 * Existing part no longer manufactured. Approved replacement part is listed 
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11.7 MECHANICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.7.1 PRIMARY – HORSBURGH & SCOTT REDUCER TYPE 170-S
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11.7.2 MOTOR AND MACHINERY BRAKES - GENERAL ELECTRIC IC9516-465N
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11.7.3 SPAN LOCK MOTOR COUPLING – FALK TYPE T10
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11.7.4 SPAN LOCK SPEED REDUCER – FOOTE JONES 
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11.8 TRAFFIC CONTROL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.8.1 WARNING GATE SCHEMATIC – B&B ROADWAY VT-66 

Note: Warning Gates in place may vary from 
drawings located within the manual. 
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11.9 ELECTRICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.9.1 TACHOMETER/OVERSPEED SWITCH ASSEMBLY – HUBBELL
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11.9.2 DRIVE – HUBBELL 4922C
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CHAPTER 12 - CONTACTS, TELEPHONE NUMBERS AND EMERGENCY CALL 
OUTS 

12.1 CONTACTS AND TELEPHONE NUMBERS 
Delaware State Police ........................................................................................... 302.739.5901 
United States Coast Guard ................................................................................... 757.398.6390 
Delaware Department of Transportation (Maintenance) ....................................... 302.326.4460 
Delaware Department of Transportation (General) ..............................................  302.760.2080 
Fire Department  ................................................................................................... 302.576.3950
Third Street Bridge ................................................................................................ 302.577.2666
NOAA (National Oceanic and Atmospheric Administration).................................. 206.526.6317 
DelDOT (Maintenance) ......................................................................................... 302.326.4460 
DelDOT (General) ................................................................................................. 302.760.2080

12.2 EMERGENCY CALL OUT PROCEDURES 
During emergency situations, the following procedures and protocols should be followed. 

12.2.1 MALFUNCTION (FAILURE TO OPEN OR CLOSE)
During maintenance inspection or marine vessel openings, if the bridge cannot be opened or closed contact 
order should be as follows: 

1) Area 23 Supervisor 
2) Area 23 Foreman 
3) Delaware State Police (only if traffic needs to be detoured) 

12.2.2 DAMAGE TO BRIDGE FROM VESSEL OR VEHICLE
When damage to the bridge is observed or detected, contact order should be as follows: 

12.2.2.1 MINOR DAMAGE
When damage will not hamper normal bridge operation, perform the following: 

1) Log in log book 
2) Notify Area 23 Supervisor or Foreman at earliest convenience. 
12.2.2.2 MAJOR DAMAGE
When damage may hamper normal bridge operation, perform the following: 
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1) Notify Area 23 Supervisor or Foreman immediately.  
2) Notify Delaware State Police 
3) Log in log book 

12.2.3 VEHICLE ACCIDENT OR DISABLED VEHICLE ON BRIDGE
When an accident occurs on the bridge or a disabled vehicle is observed, perform the following: 

1) If accident, check about possible injuries, notify Delaware State Police. 
2) DO NOT operate the bridge if an accident or disabled vehicle is within the operational area of the 

bridge. 
3) If it is an injury accident before or after operational area of the bridge contact emergency services (911) 

at the scene before proceeding with an opening. 
4) If unable to open the bridge due to an accident or disabled vehicle notify any waiting vessels and the 

Coast Guard.   

12.2.4 MARINE RELATED EMERGENCIES
For a marine related accident or emergency contact the following: 

1) US Coast Guard  
2) Area 23 Supervisor or Foreman 

12.2.5 WEATHER RELATED EMERGENCIES
For weather related accident or emergencies contact the following: 

1) Delaware State Police and NOAA  
2) Area 23 Supervisor or Foreman 
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CHAPTER 6 - PURPOSE AND SCOPE OF MAINTENANCE MANUAL 

6.1 PURPOSE OF MAINTENANCE MANUAL 
Schedules and procedures are established for the inspection, replacement, cleaning, adjustment, and 
general maintenance of the mechanical and electrical equipment used to operate the bridge. The frequency 
of maintenance is based on recommendations by the manufacturers and guidelines established by 
AASHTO Movable Bridge Inspection, Evaluation and Maintenance Manual. All maintenance forms and 
activities are to be recorded and maintained by the Maintenance Supervisor. 

6.2 LAYOUT OF MAINTENANCE MANUAL 
The maintenance section is divided into subsections that group equipment by type. Each subsection 
describes an equipment item, the number of such items, location, the maintenance frequency, and 
describes maintenance procedures. Photo references are included where applicable. Chapter 10 
Maintenance Forms are identified for the specific equipment. 

6.3 REFERENCES
AASHTO Movable Highway Bridge Design Specifications 
AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual 
Manual on Uniform Traffic Control Devises (MUTCD) 
Drawbridge Operation Regulations 33CFR Part 117 
National Electrical Code (NEC) 
National Fire Protection Association (NFPA) 70E - Standard for Electrical Safety in the Workplace 
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CHAPTER 7 - MAINTENANCE POLICIES 

7.1 INTRODUCTION  
This chapter describes minimum qualifications for maintenance technicians and provides detailed 
information for maintenance personnel to properly maintain the bridge in accordance with AASHTO 
guidelines.  

7.2 MAINTENANCE TECHNICIAN TRAINING 
Maintenance technicians must be familiar with the layout of the bridge and all associated electrical and 
mechanical equipment and must be trained in the following areas. Training shall be scheduled and 
conducted by Delaware Department of Transportation. 

7.2.1 BRIDGE LAYOUT 
Each maintenance technician must be able to locate any piece of equipment of the bridge by name and 
designation (i.e. main leaf motor). He or she must have an in-depth understanding of the electrical and 
mechanical systems and understand the functions of these systems.  

7.2.2 BRIDGE OPERATION 
Maintenance technicians must be able operate the bridge and all ancillary devices in a safe manner as 
described herein.  Each maintenance technician must be trained on all modes of operation and have a basic 
understanding of operation of the bridge.  

7.2.3 TROUBLESHOOTING AND EMERGENCY SITUATIONS 
Maintenance personnel must be trained in emergency situations and be capable to perform troubleshooting 
as described in this manual.  In the event of an emergency, the operator must have knowledge of proper 
procedures described herein. 

7.2.4 BRIDGE MAINTENANCE 
Maintenance technicians must be trained in bridge maintenance activities as specified herein.  

7.3 LOCKOUT/TAGOUT PROCEDURE 
No electrical apparatus or electrically driven apparatus should be worked on while energized.  The 
appropriate circuit breakers and/or disconnect handles for the equipment being worked on shall be locked in 
the open (off) position and tagged.  The appropriate, immediate upstream circuit breaker or protective 
device should always be used to electrically isolate the equipment.  A sign should be posted on the control 
desk to identify that the devices are tagged out of service.  A contact person shall be identified on the tag. 
All lock-out and tag-out procedure shall meet the requirements of NFPA 70E.  Use a voltage meter to check 
for stray voltage prior to servicing electrical equipment. 

7.4 PERSONAL PROTECTIVE EQUIPMENT 
Appropriate Personal Protective Equipment (PPE) should be utilized when performing all maintenance 
tasks. Refer to Section 11.5 “Material Data Sheets” for material information (including MSDS sheets) which 
indicate recommended PPE when handling specific materials. Appropriate PPE should also be used when 
working on electrical components.  

7.5 MAINTENANCE ACCESS 
Maintenance personnel can access the bridge equipment by following the description provided below.
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7.5.1 CONTROL ROOM 
The control room is located on the upper level of the control house and is accessible from the north side of 
the approach.  

A control desk is installed in the control room, and contains pilot devices and indicating lights to operate 
traffic signals, leaf motors, warning gates, barrier gates, brakes, and navigation lights.  

7.5.2 ELECTRICAL ROOM 
The electrical room is located on the lower level of the control house.  A ladder in the control house leads 
from the control room to the electrical room. 

The following equipment is located in the electrical room: 

Manual transfer switch 
Contactor cabinet and secondary resistors 
Submarine cable termination box 
Motor control cabinet, lighting transformer, and panel board 
Sump pump, waste tank, waste tank pump, waste tank control panel 
Water heater 

7.5.3 MACHINERY PLATFORM 
The machinery platform is located above the roadway, and can be accessed from the ladder located on the 
sidewalk.  The machinery platform contains the main leaf motor, coupling, motor and machinery brakes, 
open gearing, bearings, limit switches, and provides access to the counterweight. 

7.5.4 FENDERS
Fenders can be accessed via boat.  Fenders provide access to the fender navigation lights. 

7.6 MAINTENANCE OPENINGS 
For the requirements on maintenance openings, refer to Chapter 2. 

7.7 MAINTENANCE AND BRIDGE OPERATORS DURING OPENINGS 
The bridge must be staffed with the following personnel unless otherwise noted during all maintenance 
openings: 

Trained Bridge Operator 
Maintenance Technicians (not required for vessel openings) 

The bridge operator shall be stationed in the control room level of the operator house.  During emergency 
situations where the bridge and/or ancillary devices malfunction, one of the trained technicians shall be 
capable of relocating to the machinery platform as required.  

The maintenance technicians shall be stationed in the vicinity of the electrical/mechanical equipment on the 
machinery platform and capable of relocating as directed by the operator.  

7.8 MAINTENANCE FORMS 
Maintenance personnel are required to complete maintenance forms provided in Chapter 10. 
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7.9 MAINTENANCE REPORTING PROCEDURES 
All maintenance shall be conducted in accordance with procedures and protocols defined herein and in 
accordance with the latest edition of the AASHTO Movable Bridge Inspection, Evaluation and Maintenance 
Manual.  

All maintenance activities shall be documented using forms provided in Chapter 10 of this manual.  Record 
copies of maintenance forms shall be kept and filed by the supervisor. 
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ELECTRICAL AND MECHANICAL MAINTENANCE  

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHT 
The leaf support system consists of segmental girders and track plates, live load bearings, and a 
counterweight. The following outlines the basic maintenance of these items. 

8.1.1 SEGMENTAL GIRDERS & TRACK PLATES
8.1.1.1 DESCRIPTION
The movable leaf is supported by two flat track plates which also provide the bearing surface of the movable 
leaf as it opens.  A pair of segmental girders, located along the centerline of the bascule girders and bear on 
the flat track plates, provides the rotational movement of the leaf during openings.  As the segmental girders 
rotate along the track plates, the movable leaf rotates open as well as translates backward to provide 
clearance for the navigational traffic. 

The track plates and segmental girder tread plates interlock through pintels and pockets along the length of 
the track plates and the radius of the segmental girders.  There are a total of fourteen pintels and pockets on 
each track plate and segmental girder tread plate, respectively. 

The flat track plates are secured to a steel support beam with rivets.  The steel support beam is simply 
supported by pier 2 and the north abutment.  The flat track plates are made of cast steel and are 
approximately 20 feet long and comprised of three sections. 

The segmental girders are comprised of a curved web plate, rolled steel tread plates, and riveted angles.  
The curved end of the web plate has a pair of angles riveted to the web.  These same angles are also 
riveted to the segmental girder tread plate which provides a 13 foot radius from the center of rotation.  
Stiffeners are also secured to the web plate using rivets.  The segmental girder is connected to the 
counterweight steel and vertical steel column (seated position). 

The segmental girders and track plates do not require lubrication. 

Refer to Photos numbered 9.1A and 9.1B.  

8.1.1.2 NUMBER OF ITEMS AND LOCATION
There are two segmental girders and track plates.  The segmental girders and track plates are located 
adjacent to the roadway. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Boulevard Bridge 

July 2018 8-2 Delaware Department of Transportation 

8.1.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check track plates and segmental girder rivets for signs of corrosion and 
distress.  Clean corrosion and contaminant and spot paint with matching 
paint.  Painting should be done using the paint system specified by the 
DelDOT Standard Specifications for painting existing structural steel.

8.1.2 LIVE LOAD BEARINGS
8.1.2.1 DESCRIPTION
The live load bearings react against the live load from traffic.  Each live load bearing consists of a sole plate 
which is in contact with the masonry plate. 

The sole plate and masonry plate are made of steel.  The sole plates are riveted to the bottom flange of 
each bascule girder at the toe of the span.  The masonry plates are mounted to the top of pier 1 by a pair of 
anchor bolts. 

The live load bearings are adjusted by adding or removing shims between the masonry plate and pier 1. 

Refer to Photos numbered 9.1C and 9.1D. 

Refer to Section 11.1.1 (ID # 43 and 45) for component identification. 

8.1.2.2 NUMBER OF ITEMS AND LOCATION
There is one live load bearing at the end of each bascule girder.  The live load bearings are accessible from 
pier 1. 

8.1.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Check that all live load bearing sole plates are in contact with their masonry 
plates when the span is closed.  There should be no movement of the sole 
plate when heavy traffic loads cross the span. 
Clean debris from all supporting members and plates. 
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ANNUALLY Check that all fasteners are tight. Tighten loose fasteners. 
Inspect masonry plate grout for cracking and evidence of deterioration. 
Check the contacting surfaces between the sole plate and masonry plate 
for deformations and wear. There should be no corrosion on the contact 
areas of either plate. Spot paint the live load bearings and fasteners if 
corroded.  The sole plate and masonry plate contacting surfaces shall not 
be painted. 

8.1.3 COUNTERWEIGHT
8.1.3.1 DESCRIPTION
The counterweight is a concrete mass that balances the weight of the bascule leaf forward of the center of 
rotation. 

The counterweight has one pocket located on the front face where balance blocks or plates can be placed.  
Additional balance material is mounted on both sides of the east bascule girder web at the toe of the bridge. 

Refer to Photos numbered 9.1E and 9.1F. 

8.1.3.2 NUMBER OF ITEMS AND LOCATION
There is one counterweight located behind the center of rotation of the leaf. 

8.1.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check counterweight balance block locations for proper drainage and clean 
out debris. 
From the roadway and machinery platform, visually check the 
counterweight concrete for spalling, cracks, and signs of structural distress. 
Check for shifting of balance blocks and balance plates.  Neatly restack 
blocks or plates that have fallen over or shifted out of position. 

8.2 SPAN DRIVE MACHINERY 
The span drive machinery is located on the machinery platform above the roadway.  Span drive machinery 
consists of one 15 HP electric motor, two brakes, five intermediate open gear sets, two rack and pinion sets, 
nineteen shaft bearings, one coupling, and nine shafts.  The motor has a full load torque of 115 lb-ft at a 
speed of 680 RPM, and full load current of 46 Amperes. 
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8.2.1 MOTOR AND MACHINERY BRAKES
8.2.1.1 DESCRIPTION
The motor and machinery brakes are used for normal and emergency stopping of the leaf during bridge 
operations. 

The motor brake was manufactured by Cutler Hammer (Eaton) and is a solenoid brake. 

The machinery brake was manufactured by Mondel and is a hydraulically released electric shoe brake. 

The motor brake model number is 511H996A.  The machinery brake model number is 16MBT/E-ED121/6S.  
The motor brake has a 10 inch brakewheel and set to 125 ft-lbs.  The machinery brake has a 16 inch 
brakewheel.  At the time of creation of this manual, the machinery brake was set to provide 1350 ft-lbs of 
braking torque.  The motor brake is spring set and magnetically released, as commanded by the bridge 
control system.  The machinery brake is spring set and electro-hydraulically released, as commanded by the 
bridge control system. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2D, and 9.2E. 

Refer to Sections 11.1.1 (ID # 1 and 9) for component identification and 11.2.1 for lubrication schematics.  
Refer to Sections 11.7.1 and 11.7.2 for the manufacturer’s manuals.

8.2.1.2 NUMBER OF ITEMS AND LOCATION
The span drive machinery is equipped with one motor brake and one machinery brake. 

The motor brake is located at the shaft extension out of the back of the main leaf motor.  The machinery 
brake is located on the east side of the machinery platform adjacent to the second intermediate open gear 
set.

8.2.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

General In the event that brakes require the following items, refer to the 
Manufacturer’s Operation and Maintenance Manuals for detailed 
instructions. 
Machinery brake actuator repairs should be performed by a Mondel 
authorized specialist.  Replacement thruster oil shall be provided by 
the Mondel authorized specialist.  The motor brake and machinery 
brake frames shall be adjust by the Contractor.  
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ANNUALLY 
Refer to 
Section 
11.4.3 for 
Bridge 
Maintenance 
Performance 
Standard) 

Motor and 
Machinery 
Brake 

Inspect brake shoes and drums for wear, dust, dirt, grease, and proper 
adjustment.  Check the brake pad thickness.  Notify the Engineer if the 
remaining thickness is less than 1/16 inch. 
Check clearance between the brake shoe and brakewheel.  The 
measured gap shall have a minimum of 1/64” clearance between 
brake shoe and brakewheel when the brake is hand released.  If the 
motor brake clearances need to be adjusted, the linkages shall be 
adjusted in accordance with Section 11.7.1.  If motor brake linkages 
are adjusted, verify spring length and adjust if needed.  Motor brake 
adjustment procedures are located within Section 11.7.1.  If the 
machinery brake clearances need to be adjusted, the linkages shall be 
adjusted in accordance with Section 11.7.2.  If adjustments are made 
to the machinery brake linkages, the reserve stroke and torque setting 
should be verified and adjusted as well.  Machinery brake adjustment 
procedures are located within Section 11.7.2. 
Inspect the mechanical linkages for wear, broken parts, and tightness 
of nuts and bolts.  Check for freedom of moving parts (no binding or 
sticking).  Check the brake housing and linkages for corrosion and 
signs of water dripping onto the brake. 
Check for excessive heating of brake components evident by 
discoloration of metal parts. 
Check operations of the brakes during test operations of the bridge.  
Check for any unusual odor and excessive vibrations. 
Check adjustment of limit switches and hand release devices and 
adjust for proper operation.  When the machinery brake hand release 
lever is pulled up or the motor brake hand release lever is pulled back, 
the brake pads should release from the brakewheel.  The motor brake 
has two limit switches.  The machinery brake has three limit switches.  
Verify brake limit switches provide proper indication at the control desk 
when the brake is set, released via the control system, and hand 
released.  Adjust limit switch lever arms for proper indication. 
Check for loose brake terminations.  Tighten loose connections.  
During winter months, verify that the brake pads are not frozen to the 
brakewheel.
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Machinery 
Brake 

Check brake reserve stroke height with a scale.  The reserve stroke 
height of the machinery brake should be 0.7” +/- 1/16”.  The reserve 
stroke refers to the exposed thruster rod length, measured from the 
top of the thruster cover to the bottom of the circular thruster rod 
sleeve (refer to Figure 2 of Section 11.7.2).  The machinery brake is 
equipped with an automatic adjustment mechanism designed to adjust 
the reserve stroke height as needed without operator adjustment.  If 
the automatic adjustment mechanism is not providing the appropriate 
reserve stroke height, contact the manufacturer. 
Check the machinery brake spring tension via the braking torque gage 
located near the brake thruster.  At the time this Manual was created, 
the machinery brake torque setting was recorded to be 1350 ft-lbs.  
The torque is read by matching the top of the spring block to the 
corresponding torque value on the scale.  To adjust the braking 
torque, turn the torque adjustment screw until the top of the spring 
block is at the appropriate location on the scale.  Perform Item 5 in 
“Motor and Machinery Brakes” to confirm proper operation of the 
motor brakes after adjustment.

 Motor 
Brake 

Check the motor brake spring length.  The motor brake spring length 
should be 5” +/- 1/16”.  Adjust the spring length adjustment nuts if 
needed.  Refer to Section 11.7.1 for spring length adjustment 
procedure.

8.2.2 COUPLINGS
8.2.2.1 DESCRIPTION
The coupling transfers torque from one shaft to another. 

The coupling, located on the machinery platform, is a custom rigid coupling manufactured by Earle Gear.  
There is one male coupling hub and one female coupling hub that were machined to engage with one 
another.  The hubs are bolted together with six bolts.  The coupling hubs are made of cast steel. 

The coupling does not require lubrication. 

Refer to Photos numbered 9.2B and 9.2C. 

Refer to Section 11.1 (ID # 7) for component identification.

8.2.2.2 NUMBER OF ITEMS AND LOCATION
The span drive machinery has one coupling located within the main leaf motor enclosure on the machinery 
platform. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Boulevard Bridge 

July 2018 8-7 Delaware Department of Transportation 

8.2.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Do not disassemble couplings unless shafts are properly supported. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  Inspect keys and keyways at the coupling for tightness and cracking. 
Check coupling flange bolts for corrosion and tightness.  Tighten loose 
fasteners.

8.2.3 BEARINGS
8.2.3.1 DESCRIPTION
Sleeve and collar bearings support the span drive machinery shafting. 

The sleeve bearings contain a split bushing secured to the cap and base.  The collar bearings have a one 
piece cylindrical bushing secured to the cylindrical housing.  The sleeve bearings have laminated brass 
liners located between the bearing cap and base for adjustment due to wear of the bushing.  The collar 
bearings have no adjustment mechanism to compensate for wear of the bushing. 

The main pinion shaft sleeve and collar bearings contain bronze bushings.  The remaining sleeve and collar 
bearing bushings contain a Babbitt material. 

A grease fitting is located in the bearing cap or in the bearing collar for each bearing. 

Refer to Photos numbered 9.2B, 9.2C, 9.2E, 9.2F, 9.2G, 9.2H, 9.2J, 9.2K, and 9.2L. 

Refer to Sections 11.1.1 (ID # 6, 10, 12, 15, 17, 18, 21, 22, 25, and 34) for component identification and 
11.2.1 for lubrication schematics.

8.2.3.2 NUMBER OF ITEMS AND LOCATION
There are a total of eleven sleeve bearings and eight collar bearings used to support the machinery shafting 
located on the machinery platform. 
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8.2.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS 
(Refer to Section 
11.4.1 for Bridge 
Maintenance 
Performance 
Standard)

With a grease gun, pump new grease into the bearing to completely purge 
the bearing of the existing grease.  Remove excess purged grease.  Use 
Mobil Mobilux EP-2 or equivalent. 

ANNUALLY Check sleeve bearing cap and base fasteners and collar bearing flange 
fasteners for tightness.  Tighten loose fasteners.

8.2.4 OPEN GEARING
8.2.4.1 DESCRIPTION
Each open gear set increases torque and reduces rotational speed to operate the bridge.  Torque is 
transmitted between gear sets through shafting. 

Working from the motor towards the main pinion and rack, the open gear sets are identified as the main leaf 
motor gear set, second intermediate gear sets, first intermediate gear sets, and main pinions and racks.  
The second intermediate gear set, first intermediate gear set, and main pinion and rack are symmetrical 
about the centerline of the bridge. 

The main leaf motor gear set is located at the output of the main leaf motor and consists of two pinions and 
one gear. One pinion is mounted to the motor output shaft while the other pinion is located on the manual 
chain drive shaft.  The gear is a 120 tooth spur gear with a 40.00 inch pitch diameter, standard 20° involute 
tooth profile, and a face width of 2 ½ inches.  The gear is made of ASTM A27 Grade 70-36 cast steel and is 
keyed to the shaft.  The pinions are 17 tooth spur gears with a 5.67 inch pitch diameter, standard 20° 
involute tooth profile, and a face width of 3 inches.  The pinions are made of ASTM A668 Class D forged 
steel.  The pinions are keyed to their shafts. 

Each second intermediate gear set consists of a pinion and gear.  The gear is a 94 tooth spur gear with a 
31.33 inch pitch diameter, standard 20° involute tooth profile, and a face width of 2 ½ inches.  The gear is 
made of ASTM A27 Grade 70-36 cast steel and is keyed to the shaft.  The pinion is a 17 tooth spur gear 
with a 5.67 inch pitch diameter, standard 20° involute tooth profile, and a face width of 3 inches.  The pinion 
is made of ASTM A668 Class D forged steel and is keyed to the shaft. 

Each first intermediate gear set consists of a pinion, idler gear, and a gear.  The gear is an 80 tooth spur 
gear with a 40.00 inch pitch diameter, standard 20° involute tooth profile, and a face width of 3 ½ inches.  
The gear is made of cast steel and is keyed to the shaft.  The idler gear is a 56 tooth spur gear with a 28.00 
inch pitch diameter, standard 20° involute tooth profile, and a face width of 3 ½ inches.  The idler gear is 
made of cast steel and is keyed to the shaft.  The pinion is a 17 tooth spur gear with an 8.50 inch pitch 
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diameter, standard 20° involute tooth profile, and a face width of 4 inches.  The pinion is made of ASTM 
A668 Class D forged steel and is keyed to the shaft. 

The final gear set on each end of the machinery platform is comprised of a main pinion and rack.  Each rack 
is flat with 96 gear teeth, special 20° involute stub cast tooth profile, and a face width of 6 ½ inches.  The 
rack is made of cast steel and is secured to the rack support frame using countersunk fasteners.  Each main 
pinion is a 15 tooth spur gear with an 11.94 inch pitch diameter, special 20° involute stub cast tooth profile, 
and a face width of 6 ½  inches.  The main pinions are keyed to the main pinion shafts. 

All open gearing is lubricated with grease that must be brushed onto the gear teeth manually, as described 
below. 

Refer to Photos numbered 9.1A, 9.1E, 9.2A, 9.2B, 9.2E, 9.2F, 9.2G, 9.2H, 9.2I, 9.2J, 9.2K, and 9.2L. 

Refer to Sections 11.1.1 (ID # 3, 4, 11, 13, 16, 20, 24, 26, 27, and 32) for component identification and 
11.2.1 for lubrication schematics.

8.2.4.2 NUMBER OF ITEMS AND LOCATION
The open gearing is located on the machinery platform located above the roadway.  The main rack and 
pinion set is located outboard of the centerline of the bascule girders. 

There are two main rack and pinion sets, two first intermediate gear sets, two second intermediate gear 
sets, and one spur gear set located at the output of the main leaf motor. 

8.2.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Remove any debris, including leaves, sand, dirt, and bird debris from the 
gear teeth. 
Remove any lubricant and rags that has been displaced to non-contacting 
surfaces with scrapers. 
Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease. 

ANNUALLY 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Remove debris and lubricant by hand with scrapers, WD-40 Specialist 
Machine and Engine Degreaser, and rags. Replace open gear lubricant 
using Mobil Mobiltac 325 NC or equivalent. 
Verify that fasteners connecting the racks to the rack supports are secure 
and free of corrosion. Tighten loose fasteners.  Spot paint corroded 
fasteners. 
Visually inspect keys and keyways for cracking.  Verify keys are secure 
within the keyways. 
Observe the open gearing during raising and lowering operations. Note 
excessive vibrations, binding, and unusual noises. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Boulevard Bridge 

July 2018 8-10 Delaware Department of Transportation 

8.2.5 MANUAL CHAIN DRIVE SHEAVES
8.2.5.1 DESCRIPTION
The manual chain drive sheaves are used to operate the bridge manually in case power is lost to the main 
leaf motor. 

There are two manual chain drive sheaves located on the machinery platform.  The manual drive chains are 
located in the control house. When installed onto the sheaves, the chains hang down to the roadway level to 
allow for manual operation of the bridge from the roadway. 

The sheaves do not require lubrication. 

Refer to Photo numbered 9.2K. 

Refer to Section 11.1.1 (ID # 35) for component identification. 

8.2.5.2 NUMBER OF ITEMS AND LOCATION
Two manual chain drive sheaves are located at the center of the machinery platform. 

8.2.5.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Verify manual drive sheave locking collars and set screws are secure on the 
shaft.  Tighten set screws if loose. 

8.2.6 AIR BUFFER
8.2.6.1 DESCRIPTION
The air buffer cushions the leaf as it is lowered into the seated position. 

When the leaf reaches the nearly closed position, the air buffer piston rod contacts the strike plate mounted 
to the top of pier 1.  As the span lowers, air is forced out of the air buffer adjustment valve located at the top 
of the air buffer cylinder. 

The piston rod is guided with a piston rod guide mounted to the web of floorbeam 3.  The piston rod guide 
contains a bronze bushing to support the piston rod. 

Refer to Photos numbered 9.2M and 9.2N. 

Refer to Sections 11.1.1 (ID # 36, 37, and 38) for component identification and 11.2.1 for lubrication 
schematics.
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8.2.6.2 NUMBER OF ITEMS AND LOCATION
One air buffer is located on the movable leaf and is mounted to the web of floorbeam 3 along the centerline 
of the roadway. 

8.2.6.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Remove any debris build up from strike plate at pier 1. 
Replace piston rod and strike plate lubricant with Mobil Mobilux EP-2 or 
equivalent. 

ANNUALLY Check air buffer housing fasteners for tightness.  Tighten loose fasteners. 
Observe the air buffer during operation for unusual movement, binding, or 
sounds.

8.2.7 INSTRUMENTATION DRIVE EQUIPMENT
8.2.7.1 DESCRIPTION
The rotary cam limit switch is connected to shafting in the west first intermediate gear set.  A sprocket is 
mounted at one of the shaft ends and transmits rotational motion to the sprocket mounted to the rotary cam 
limit switch shaft using a roller chain. 

Refer to Photo numbered 9.2L. 

Refer to Sections 11.1.1 (ID # 28, 29, and 30) for component identification and 11.2.1 for lubrication 
schematics.

8.2.7.2 NUMBER OF ITEMS AND LOCATION
One rotary cam limit switch roller chain and two sprockets are located on the west side of the machinery 
platform adjacent to the first intermediate open gear set. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Boulevard Bridge 

July 2018 8-12 Delaware Department of Transportation 

8.2.7.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS 
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate instrumentation roller chain using CRC TAC 2 Adhesive Chain 
Lubricant or equivalent. 

ANNUALLY Check sprocket fasteners at the span drive machinery shaft location for 
tightness.  Tighten loose fasteners.

8.3 SPAN LOCK MACHINERY AND CENTERING GUIDES 
The span lock components are located at the top flange of the west bascule girder at the toe of the leaf and 
at the top flange of the southwest approach girder.  There is only one span lock assembly on the bridge. 

The span lock assembly is comprised of a span lock bar, pin, locking pin, and two lock bar sockets.  One 
end of the lock bar is secured to the socket located on the movable leaf by a pin and the other end is 
secured to the socket mounted on the approach span with a locking pin.  The locking pin is manually 
removed prior to opening the bridge to disengage the lock bar with the approach span. 

The live load bearing masonry plates contain a beveled centering guide on the outboard side of both 
masonry plates which centers the movable leaf as it is lowered into the fully seated position. 

8.3.1 SPAN LOCK ASSEMBLY
8.3.1.1 DESCRIPTION
The span lock bar is manually engaged/disengaged which provides a locking mechanism for the bascule 
leaf when in the seated position. 

Prior to an opening, the lock bar is disengaged by manually removing the locking pin from the lock bar 
socket located on the top flange of the southwest approach span girder. 

The span lock bar is made of forged steel.  The lock bar sockets are made of a cast steel.  The pins are 
made of steel. 

The span lock assembly does not require lubrication. 

Refer to Photos numbered 9.3A and 9.3B. 

Refer to Section 11.1 (ID # 39, 40, 41, and 42) for component identification. 
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8.3.1.2 NUMBER OF ITEMS AND LOCATION
There is one span lock assembly located on the bridge.  The span lock assembly is located on the top 
flange of the west bascule girder and is accessed from the sidewalk. 

8.3.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Verify span lock bar is engaged and sockets are secure and free of galling. 
Inspect pins for damage and wear.  Verify cotter pin is secure. 
Check span lock bar socket fasteners for tightness.  Tighten loose 
fasteners. 

8.3.2 CENTERING GUIDES
8.3.2.1 DESCRIPTION
The centering guides align the toe of the movable leaf while in the seated position. 

The centering guides are located on the outboard side of the live load bearing masonry plates.  The 
centering guides comprise of a beveled plate approximately 5 inches high.  The centering guides are 
secured to the masonry plates with four rivets. 

The centering guides do not require lubrication. 

Refer to Photo numbered 9.3C. 

Refer to Section 11.1 (ID # 44) for component identification. 

8.3.2.2 NUMBER OF ITEMS AND LOCATION
There are two centering guides located at pier 1 adjacent to the live load bearings. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Boulevard Bridge 

July 2018 8-14 Delaware Department of Transportation 

8.3.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check that the centering guide components do not have pack rust and rivets 
are intact and do not indicate signs of distress or damage.  If rivets are 
damaged or show signs of distress, notify Bridge Management. 
Check the beveled plate for deformations and signs of damage.  
Components should have flaking paint brushed clean and spot painted.

8.4  TRAFFIC GATES 
Traffic gates are comprised of warning gates and a barrier gate located on the approaches and are used to 
stop traffic prior to a bridge opening. 

8.4.1 WARNING GATES
8.4.1.1 DESCRIPTION
Warning gates signal on and off going traffic to stop for a bridge opening. 

The oncoming and off-going warning gates are model VT-40 and manufactured by B&B Roadway. 

Refer to Photos numbered 9.4A, 9.4C, 9.4D, and 9.4E. 

Refer to Sections 11.1.2 (ID # 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, and 59) for component identification, 
11.2.2 for lubrication schematics, and 11.8.1 for the manufacturer’s manual for the VT-40 warning gates. 

8.4.1.2 NUMBER OF ITEMS AND LOCATION
There are two warning gates.  One located on each side of the bascule span.  The warning gate machinery 
is located within each warning gate housing. 
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8.4.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Check the transmission oil level in both sections of the transmission 
housing.  If oil is low, check seals for evidence of leaks and refill.  If oil is 
cloudy or dirty, purge from the drain port, flush transmission housing and 
refill with Mobil 600W Cylinder oil or equivalent.  Use Mobil 600W Cylinder 
Oil or equivalent compatible oil for flushing the housing. 
Lubricate shaft bearings and rod ends until clean grease flows from the 
bearing purge ports.  Use Mobil Mobilux EP-2 or equivalent. 
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 Adhesive 
Chain Lubricant or equivalent. 
Check the roller chain tension and adjust tension if too loose or tight.  The 
roller chain sag should be ¼” +/- 1/8”. 
Check the clutch for slipping during operation of the barrier gate. 

ANNUALLY Check hardware for damage and corrosion. Replace damaged hardware. 
Check electrical connections and tighten loose connections. 
Remove excess grease, oil and debris from equipment. 
Check warning gate housing for corrosion. Clean and spot paint areas of 
corrosion on the housing. 
Check condition of gaskets and replace if damaged. 

8.4.2 BARRIER GATE
8.4.2.1 DESCRIPTION
Barrier gates prevent traffic from entering the draw span during an opening. 

The barrier gate is model VT-6801 and manufactured by B&B Roadway. 

Refer to Photos numbered 9.4A, 9.4F, and 9.4G. 

Refer to Sections 11.1.2 (ID # 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 75, 76, 77, 78, and 80) for component 
identification, 11.2.2 for lubrication schematics, and 11.8.2 for the manufacturer’s manual for the VT-6801 
barrier gate. 

8.4.2.2 NUMBER OF ITEMS AND LOCATION
There is one barrier gate located at the far (south) side of the bascule span.  The barrier gate machinery is 
located within the barrier gate housing. 
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8.4.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Check the transmission oil level in both sections of the transmission 
housing.  If oil is low, check seals for evidence of leaks and refill.  If oil is 
cloudy or dirty, purge from the drain port, flush transmission housing, and 
refill with Mobil 600W Cylinder oil or equivalent.  Use Mobil 600W Cylinder 
Oil or equivalent compatible oil for flushing the housing. 
Lubricate shaft bearings and rod ends until clean grease flows from the 
bearing purge ports.  Use Mobil Mobilux EP-2 or equivalent. 
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 Adhesive 
Chain Lubricant or equivalent. 
Check the roller chain tension and adjust the tension if chain is too tight or 
loose.  The roller chain sag should be 3/8” +/- 1/8”.

ANNUALLY Check hardware for damage and corrosion. Replace damaged hardware. 
Check electrical connections and tighten loose connections. 
Remove excess grease, oil and debris from equipment. 
Check barrier gate housing for corrosion. Clean and spot paint areas of 
corrosion on the housing. 
Check condition of gaskets and replace if damaged. 

8.5 ELECTRICAL POWER SYSTEMS 

8.5.1 CONTROL ENCLOSURES
8.5.1.1 DESCRIPTION
Control enclosures house motor controllers, relays, contactors, over-current protection, etc. to control and 
operate the bridge and all ancillary devices.  The motor control cabinet includes the control equipment 
required for warning gates, barrier gates, brakes, and main leaf motor. The contactor cabinet includes 
control equipment required for speed control of the main leaf motor.  The sewer waste pump control panel 
includes control equipment required for the sewer waste pump. 

Refer to Photos numbered 9.6A, 9.6B, 9.6C, 9.6L, 9.7A, and 9.7H. 

8.5.1.2 NUMBER OF ITEMS AND LOCATION
A motor control cabinet, contactor cabinet (panel), and sewer waste pump control panel are located in the 
lower level of the control house. 
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8.5.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches with 3-IN-ONE Multi-Purpose Oil. 
Inspect terminal block screws and hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on trip 
or switch off conditions.   With the circuit breaker in the OFF position, use a 
multimeter to measure the current and voltage on the load side of the 
conductors.  The multimeter should read 0 amps and 0 volts. 
Check all starter contacts. Note when nearly all of the silver tip is gone and the 
contact tip support is exposed. Do not file the contacts. Filing or otherwise 
dressing the contacts only results in lost tip material and reduces starter life. 
Check the condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, or 
connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and that 
the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contact without load, remove power to the MCC 
cabinet and with a non-conductive screwdriver, press the button on the 
contactor.  The button is usually located on the front or bottom of the housing. 
Refer to Photo numbered 9.6L. 
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing.  A loud noise and arcing on 
closing is usually due to contact bounce.

8.5.2 SECONDARY RESISTORS
8.5.2.1 DESCRIPTION
The secondary resistors are used to control the speed of the motor based on the position of the span control 
drum switch. As the position of the span control drum switch increases, the speed and torque of the motor 
also increase. 
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Refer to Photos numbered 9.6C and 9.6D. 

8.5.2.2 NUMBER OF ITEMS AND LOCATION
There is a single resistor bank installed above the contactor cabinet in a ventilated enclosure located in the 
lower level of the control house. 

8.5.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Clean the resistor enclosure with a vacuum. 
Secure all loose hardware. 
Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware.  Check wires and connectors for 
damage.

8.5.3 PANELBOARDS
8.5.3.1 DESCRIPTION
Lighting panelboards are assemblies of bus bars and main/branch circuit breakers.  The circuit breakers 
provide over-current protection as well as a means of turning on and off electrical distribution circuits. 

Refer to Photo numbered 9.5E. 

8.5.3.2 NUMBER OF ITEMS AND LOCATION
A lighting panelboard is located adjacent to the motor control cabinet on the lower level of the control house. 
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8.5.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for moisture and corrosion. Replace corroded hardware.  
Examine bus bar connections for poor or loose connections and evidence of 
overheating. If necessary, pop out, but do not disconnect the circuit 
breakers. 
Lubricate door hinges and latches with 3-IN-ONE Multi-Purpose Oil. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions.   With the circuit breaker in the OFF position, 
use a multimeter to measure the current and voltage on the load side 
conductors.  The multimeter should read 0 amps and 0 volts. 
Measure resistance to ground at each panelboard using a clamp on ground 
resistance tester.  Confirm that the main electrical service to the bridge is off 
before performing any test.  Follow the meter manufacturer’s 
recommendations for isolating the grounding electric. With the meter 
clamped around the grounding electrode, verify resistance is 25 ohms or 
less. 

8.5.4 TRANSFORMERS
8.5.4.1 DESCRIPTION
Transformers are electrical devices that change the electrical power source by either changing the voltage 
or improving the power distribution.  The transformer converts the incoming 240V AC power to 120V AC. 

Refer to Photo numbered 9.5D. 

8.5.4.2 NUMBER OF ITEMS AND LOCATION
There is one transformer located adjacent to the motor control cabinet on the lower level of the control 
house. 
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8.5.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with vacuum cleaner. 
Check for corrosion and moisture. Replace corroded hardware. 
Verify all hardware is secure.  Tighten loose fasteners. 
Check transformer components (terminals, insulation, etc.) for evidence of 
overheating

8.5.5 PORTABLE GENERATOR RECEPTACLE
8.5.5.1 DESCRIPTION
A portable generator receptacle is installed to power the bridge and ancillary equipment should utility power 
become unavailable. In the event power becomes unavailable, a portable generator can be used to operate 
the bridge. Requirements for portable generator operation are specified in Chapter 4. 

Refer to Photo numbered 9.5C. 

8.5.5.2 NUMBER OF ITEMS AND LOCATION
There is one generator receptacle located in an enclosure mounted to the exterior of the control house. 

8.5.5.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance.  Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect the generator receptacle, cables, and associated equipment 
for wear or damage. 
Using an off-site portable generator, start and run the bridge for one 
complete opening using the main leaf motor.  Refer to Section 4.2 “Portable 
Generator Operation” for additional information.

8.5.6 MANUAL TRANSFER SWITCH
8.5.6.1 DESCRIPTION
A manual transfer switch (MTS) is provided to change the incoming power source from the utility power 
source to a portable stand-by generator. A cord set is installed exiting the MTS that a portable generator can 
be connected in order to run the bridge during a power outage.  
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Prior to repairing or servicing the MTS for maintenance where the switch enclosure needs to be opened, it is 
recommended that the local utility company be contacted to schedule an outage.  Working on exposed 
energized equipment may cause injury or death. 

Refer to Photo numbered 9.5B. 

8.5.6.2 NUMBER OF ITEMS AND LOCATION
A single manual transfer switch is located in the control house. 

8.5.6.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance.  Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Test the switch with operation of the portable generator. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent.   
Check for corrosion and moisture. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check for excessive vibration. 

8.5.7 SAFETY AND DISCONNECT SWITCHES
8.5.7.1 DESCRIPTION
Switches are devices for making, breaking, or changing connections in an electric circuit under the 
conditions of the load for which it is rated.  There are various types of switches; some of the more common 
are main circuit breakers and motor disconnect switches. 

Refer to Photos numbered 9.4C, 9.4F, and 9.6B. 

8.5.7.2 NUMBER OF ITEMS AND LOCATION
Safety and disconnect switches are located in the warning and barrier gate housings. 
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8.5.7.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 
Use proper personal protective equipment when working on energized equipment. Arc flash and 

other dangers are present and may result in injury or death. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL When replacing contacts or other current-carrying parts, clean surfaces that 
are to be bolted together. 

ANNUALLY Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check contacts for wear and pitting. 
Check for excessive arcing. 
Check condition of gaskets (for dust-tight or watertight units). Replace 
damaged gaskets. 
For fused units, inspect all circuit breakers. Verify with a meter that 
continuity is broken on trip or switch off conditions. With the circuit breaker 
in the OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 volts.

8.5.8 ELECTRICAL CONDUCTORS
8.5.8.1 DESCRIPTION
Conductors may be stranded single-conductor or multiple-conductor cables. 

8.5.8.2 NUMBER OF ITEMS AND LOCATION
Numerous electrical conductors are located throughout the bridge. 
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8.5.8.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness at each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.   

8.5.9 DROOP CABLES
8.5.9.1 DESCRIPTION
Droop cables are flexible electrical conductors that are routed from the fixed portion of the bridge to the 
movable bascule span equipment. 

Droop cables are provided on the bridge to provide power and control to leaf motor, brakes, limit switches, 
span navigation lights, etc. located on the movable span. 

Refer to Photos numbered 9.6E and 9.6F. 

8.5.9.2 NUMBER OF ITEMS AND LOCATION
Droop cables and associated terminal boxes/cabinets are located on the west side of the movable span.

8.5.9.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present. 

8.5.10 SUBMARINE CABLES
8.5.10.1 DESCRIPTION
Submarine cables are electrical conductors routed from the control house underneath the river to the rest 
pier to distribute power and control to the warning gates, barrier gate, navigation lights, and associated 
controls on the far side of the bridge.  The end of each submarine cable is connected to a terminal 
enclosure. 

Refer to Photos numbered 9.6G and 9.6H. 

8.5.10.2 NUMBER OF ITEMS AND LOCATION
The submarine cable and associated termination cabinets/boxes on the bridge are located as follows: 

Submarine cable (1) – One located beneath the riverbed and into the lower level of the control 
house 
Near Side Termination Box/Cabinet (1) – One located in the lower level of the control house 
Far Side Termination Box/Cabinet (1) – One located on the south approach 

8.5.10.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Visually inspect the submarine cable and watch for signs of cracks, 
deterioration, and discoloration of the cable jacket.
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8.6 LIGHTING SYSTEMS 

8.6.1 NAVIGATION LIGHTS
8.6.1.1 DESCRIPTION
Pier lights are red lighting fixtures. Their function is to enhance visibility of the piers and locate the channel 
for marine vessels. 

The red/green bascule span pendulum navigation lights are divided fixtures, with portions that are red and 
portions that are green.  When the span is fully open, the two outboard lights located at the toe of the leaf 
turn from red to green.  When the leaf is not fully open, all pendulum lights are red. 

Refer to Photo numbered 9.4H. 

8.6.1.2 NUMBER OF ITEMS AND LOCATION
Three red fender (pier) lights are located on each fender.  There are two bascule span pendulum navigation 
lights located at the toe of the bascule span. 

8.6.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check navigation lights for proper operation. 
Replace lamps if damaged or nonfunctional. 

ANNUALLY Check gaskets and replace if damaged. 
Tighten loose connections. 
Check for corrosion of metal parts.  Replace corroded hardware. 
Check for worn or broken mechanical parts.  Check for cracked lenses. 
Replace lamps. 

8.6.2 INTERIOR/EXTERIOR LIGHTS
8.6.2.1 DESCRIPTION
Various light fixtures are mounted throughout the bridge.  The lighting panelboard is located in the lower 
level of the control house to feed the lights. 

Refer to Photos numbered 9.7B, 9.7C, and 9.7D. 

8.6.2.2 NUMBER OF ITEMS AND LOCATION
There are numerous lights located throughout the bridge in the control house and machinery platform. 
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8.6.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check for burned-out lamps. Replace burned-out lamps. Verify light 
switches function properly. 

ANNUALLY Clean luminaire lenses, interior surfaces, and weep holes (where 
applicable). 
Check gaskets and replace if damaged. 
Tighten loose connections. 
Inspect for corrosion of metal parts. Spot paint corroded components.  
Check parts for wear or damage. 
Test emergency light fixtures and batteries, replace batteries if not 
operational.

8.6.3 TRAFFIC SIGNALS
8.6.3.1 DESCRIPTION
Traffic signals caution roadway and pedestrian traffic before and during periods of span operation. 

Refer to Photos numbered 9.4A, 9.4B, and 9.4G. 

8.6.3.2 NUMBER OF ITEMS AND LOCATION
There are 2 traffic signals on each on-coming approach mounted to a mast arm assembly ahead of the 
warning gates.  The lights turn from green to amber and then to red before each opening. A warning gong is 
located on each traffic signal assembly to alert on-coming traffic of a bridge opening. In addition, the far side 
approach has an advanced warning signal. 

For inaccessible traffic signals, contact DelDOT Traffic Management Center (TMC) (Refer to Chapter 12 for 
contact phone number).  
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8.6.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check lights for proper illumination and replace burned out bulbs.  
Verify proper operation during marine and maintenance openings. 
Check for proper operation and sound for each warning gong. 

ANNUALLY Clean all reflectors, lenses, gongs, and spot paint heads. 
Check wiring for deterioration. 

8.6.4 TRAFFIC GATE ARM LIGHTS
8.6.4.1 DESCRIPTION
Traffic gate arm lights caution roadway traffic before and during periods of span operation. 

Refer to Photos numbered 9.4 E and 9.4G. 

8.6.4.2 NUMBER OF ITEMS AND LOCATION
There are red flashing traffic gate arm lights mounted on the two warning gate arms and one barrier gate 
arm. 

8.6.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check traffic gate arm lights for proper operation. Replace burned out bulbs. 

SIX MONTHS Check traffic gate arm lights and wiring for damage. 

8.7 ELECTRIC MOTORS 

8.7.1 MAIN LEAF (SPAN) MOTOR
8.7.1.1 DESCRIPTION
The main leaf motors transform electric power to mechanical power to raise and lower the leaf. 
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Normal operation of the bridge utilizes one leaf motor.  The main leaf motor is a 15HP motor operating at 
680 RPM. 

The main leaf motor bearings are lubricated through grease fittings at the front and back of the motor 
housing. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2D, and 9.2I. 

Refer to Sections 11.1.1 (ID # 2) for component identification and 11.2.1 for lubrication schematics. 

8.7.1.2 NUMBER OF ITEMS AND LOCATION
The main leaf motor is located on the machinery platform inside an enclosure. 

8.7.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY 
(Refer to Section 
11.4.2 for Bridge 
Maintenance 
Performance 
Standard)

Check for leakage around bearings.  Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Verify that shaft end-play is normal by moving the motor shaft by hand 
(with power off and motor not in operation) and determining whether 
movement is excessive (more than 1/16”). 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check all 
bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer.  Notify bridge management 
if the measured temperatures are above 100  F. 
Lubricate main leaf motor bearings with Mobil Unirex N2 or equivalent. 
Check painted surface for signs of corrosion.  Clean and spot paint 
areas of corrosion. Do not paint nameplates. 
Check the phase currents flowing in the motor under loaded conditions 
with a clamp-on ammeter.  Utilize a true RMS ammeter.  Compare the 
measured current with the nameplate data.  Record values in the 
“Notes” sections of the maintenance checklist.

FIVE YEARS Clean and paint the motor. Do not paint nameplates. 
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8.7.2 TRAFFIC GATE MOTORS
8.7.2.1 DESCRIPTION
The electric motors for the barrier gates and warning gates transform electric power to mechanical power to 
operate each traffic gate.  Each gate motor is provided with a solenoid brake to provide holding torque on 
the specific device. 

Refer to Photos numbered 9.4C, 9.4D, and 9.4F. 

Refer to Section 11.1.2 (ID # 46, 47, 61, and 62) for component identification. 

8.7.2.2 NUMBER OF ITEMS AND LOCATION
Traffic gates and their locations are as follows: 

1/2 HP warning gate motors (2) – One located inside each warning gate housing. 
1 HP barrier gate motor (1) – One located inside the barrier gate housing. 

8.7.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use CAUTION and VERIFY gate arm travel areas are clear of personnel and all obstructions prior to 
operating the traffic gates for maintenance to prevent injury or damage to equipment.  To observe 
the traffic gate components within the housing during operation with the housing door open, the 

traffic gate door limit switch must be manually depressed while the traffic gate is operating. 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Motors Check for leakage around bearings.  Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer.  Notify bridge 
management if the measured temperatures are above 100  F. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 
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Solenoid
Brakes 

Check electrical connections and tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the solenoid 
brake components of dirt, gum, water, and corrosion. 
Observe the brake during operation of the gate.  Check for excessive 
vibration or unusual noise during operation. 

8.8 CONTROL SYSTEM 

8.8.1 CONTROL CONSOLE
8.8.1.1 DESCRIPTION
The control console is fabricated from an individual free standing cabinet which house indicating lights, 
selector switches, pushbuttons, meters, control relays, contactors, circuit breakers, fuses, and terminal 
blocks. 

Refer to Photos numbered 9.6I and 9.6J. 

8.8.1.2 NUMBER OF ITEMS AND LOCATION
The control console is located in the control room on the upper level of the control house. 

8.8.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Lubricate door hinges and latches with 3-IN-ONE Multi-Purpose Oil. 
Inspect terminal block screws and tighten all loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers.  Verify with a meter that continuity is broken on 
trip or switch off conditions. With the circuit breaker in the OFF position, use 
a multimeter to measure the current on the load side conductors. The 
multimeter should read 0 amps and 0 volts. 
Inspect all relays and hand tighten loose connections. 
Check all pushbuttons, selector switches, and meters for damage and 
proper operation. 
Check all indicating lights and verify that each lamp illuminates.  Replace 
burned out bulbs. 
Check condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connections points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Manually operate each relay, where possible, with the associated circuit 
breakers off and observe contact operation to be sure it opens and closes 
cleanly and that the contacts are fully sealed in the closed position.  In order 
to manually operate a relay or contactor with the associated circuit breaker 
off, verify that power is off, and with a non-conductive object, press the 
button on the relay.  The button is usually located on the front or bottom of 
the housing. Refer to Photo numbered 9.6N. 
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, both on opening and on closing.  A loud noise and 
arcing on closing is usually due to contact bounce. 

8.8.2 LIMIT SWITCHES
8.8.2.1 DESCRIPTION
A limit switch is a switching device that provides feedback in an electrical circuit.  When actuated, this 
device will restrict or initiate an operation. 

Refer to Photos numbered 9.2A, 9.2D, 9.2E, 9.2L, 9.4C, 9.4D, 9.4F, and 9.6K. 

Refer to Sections 11.1.1 and 11.1.2 (ID # 1, 9, 31, 58, 60, 73, 74, and 79) for component identification. 

8.8.2.2 NUMBER OF ITEMS AND LOCATION
Limit switches and resolvers on the bridge are located as follows: 

Span Control 
o Eight Circuit Span Position Rotary Cam Limit Switch (1) – One located on the 

machinery platform (9.2A & 9.2L) 
o Motor Brake Limit Switches (2) – Two located on the motor brake frame (9.2D) 
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o Machinery Brake Limit Switches (3) – Three located on the machinery brake frame 
(9.2E) 

o Fully Seated Proximity Switch (1) – One located under the pedestrian walkway near 
the toe of the bascule span (9.6K) 

Traffic Gate Control 
o 8 Circuit Warning Gate Rotary Cam Limit Switch (2) – One located inside each 

warning gate housing (9.4C) 
o 8 Circuit Barrier Gate Rotary Cam Limit Switch (1) – One located inside the barrier 

gate housing (9.4F) 
o Warning Gate Door Switches (4) – One located at each warning gate housing access 

door (9.4C & 9.4D) 
o Barrier Gate Door Switches (2) – One located at each barrier gate housing access 

door (9.4F) 
8.8.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY All Limit 
Switches  

Inspect all limit switches for wear. 
Remove accumulated dust, dirt, and moisture on housing.  Use a 
brush, soft cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from all shafts, keeping 
it clean and free of galling. 
Inspect latches, mounting hardware, and seals to ensure proper seal 
of housing. 
Inspect all fasteners and tighten loose connections. Replace corroded 
hardware. 
If accessible, remove the cover and visually inspect the condition of all 
internal parts. 
Inspect limit switch wiring for deterioration. 
Check for worn or broken mechanical parts.  

Rotary 
Cam
Limit
Switch 

Inspect the rotary cam limit switch cams and rollers for wear, corrosion 
and good contact between the fixed and movable parts. 

Fully
Seated
Proximity 
Switch 

Inspect all wiring for deterioration. 
Inspect limit switch body and remove debris. 
Inspect strike plate and magnet for corrosion and remove debris. 
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Brake 
Limit
Switches 

Inspect snap action contact blocks and integral component 
connections.  Hand tighten loose connections. 
Inspect all wiring from snap action contact blocks for deterioration. 
Cycle lever arm several times. 

8.9 MISCELLANEOUS EQUIPMENT 

8.9.1 HEATING AND AIR CONDITIONING SYSTEMS
8.9.1.1 DESCRIPTION
Wall mounted comfort heaters and an air conditioning system serve to heat and cool the control house. 

Refer to Photos numbered 9.7A, 9.7F, and 9.7G. 

8.9.1.2 NUMBER OF ITEMS AND LOCATION
The air conditioning system is a ductless split system comprised of an indoor unit in the control house and 
an outdoor unit located outside of the control house.  Wall mounted comfort heaters are located throughout 
the control house. 

8.9.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Visually inspect all air filters.  Replace dirty or damaged filters. 
Check all cooling coils, seals, fittings, ducting connections, and pipelines for 
leaks. 
Inspect the condition of all safety devices where provided, for deterioration 
including thermostat and thermal limit safety switch. 
Check the performance of all equipment related to temperature and humidity 
control.

8.9.2 SUMP PUMPS
8.9.2.1 DESCRIPTION
Sump pumps are used to remove water and waste water from the control house. 

Refer to Photos numbered 9.7A and 9.7E. 

8.9.2.2 NUMBER OF ITEMS AND LOCATION
The sewer waste pump system is used to remove waste water from the lower level of the control house. The 
sewer waste pump system includes a wall mounted control panel, located adjacent to the sewer waste tank. 

A plug in type pump system is also installed in the lower level of the control house to pump water from the 
control house. 
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8.9.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Sump
Pump & 
Sewer
Waste 
Pump 

Check that the motor is free of all debris. 
During operation, examine pumps for smooth running and absence of 
excessive vibration.  The pumps should not be operated without water 
in the sump wet well or sewer waste tank. 
During operation, check pump piping and sewer waste tank for leaks. 

Sewer
Waste 
Pump 

Test operation of the sewer waste pump by turning the switch, located 
inside the sewer waste control panel, to the HAND position (See Photo 
9.7H).  The pump should not be operated if the sewer waste tank is 
empty. 

Sump
Pump 

Test operation of the sump pump by lifting up on the float switch 
located near the pump motor (See Photo 9.7E).  The sump pump 
should not be operated without water in the sump wet well. 
Dump buckets of water or run water from a hose into the sump to test 
the pump’s response.  Verify that water is pumped out from the sump 
and there is no back-flow.  Do not flood the surrounding floor or area.

8.9.3 HOT WATER HEATER
8.9.3.1 DESCRIPTION
A hot water heater is used to supply the bathroom sink with hot water. 

Refer to Photo numbered 9.7A. 

8.9.3.2 NUMBER OF ITEMS AND LOCATION
A single hot water heater is located in the lower level of the control house. 
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8.9.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check the unit and associated piping for leaks. 
Turn the hot water on at the bathroom sink and verify that the water turns 
hot. 

8.9.4 PLATFORMS
8.9.4.1 DESCRIPTION
The machinery platform above the roadway provides access to the counterweight pocket and various 
electrical and mechanical components. 

Refer to Photos numbered 9.1E, 9.1F, 9.2A, and 9.2B. 

8.9.4.2 NUMBER OF ITEMS AND LOCATION
One machinery platform is located above the roadway. 

8.9.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that electrical components and enclosures do not get wet.  

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Clean and power wash the machinery platform of dirt and debris. Electrical 
equipment must be protected prior to power washing walkways to prevent 
water from entering any electrical component. Water intrusion may cause 
failure to components. 

8.9.5 CONDUIT SYSTEMS
8.9.5.1 DESCRIPTION
Conduit is installed throughout the electrical room and the machinery platform for protection and routing of 
electrical wiring to electrical equipment.  
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Refer to Photos numbered 9.2C, 9.2D, 9.2H, 9.2L, 9.5B, 9.5C, 9.5D, 9.5E, 9.6B, 9.6C, 9.6D, 9.6E, and 
9.6K.

8.9.5.2 NUMBER OF ITEMS AND LOCATION
Conduit is installed throughout the electrical room and the machinery platform to house field wiring for 
electrical equipment.  

8.9.5.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean boxes with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum from conduit. 
Check for corrosion and moisture. Check conduit for cracking or other 
damage. Replace corroded hardware. 
Tighten loose mountings and connections. 
Check condition of gaskets in boxes and replace gaskets if damaged. 
Lubricate door hinges and latches, where provided, with 3-IN-ONE Multi-
Purpose Oil. 
Check and clean all drain holes and fittings. 

FIVE YEARS Clean and paint all corrosion and oxidation from steel conduit and supports. 
Where PVC coated steel conduit is installed, apply touch up compound to 
cracks and/or cuts in coating. 
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9.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS 
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 PHOTO 9.1A – TYPICAL SEGMENTAL GIRDER AND TRACK PLATE
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 PHOTO 9.1B – TYPICAL SEGMENTAL GIRDER AND TRACK PLATE INTERFACE

 

 

Pocket/Pintel 
Interface  
 
 
 
 
 
 
Pintels 
 
 
 
 
Roadway  



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Road Bridge 

December 2013 9-4 Delaware Department of Transportation 

Pendulum Span 
Navigation Light 

Sole Plate
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 PHOTO 9.1D – TYPICAL LIVE LOAD BEARING MASONRY PLATE
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 PHOTO 9.1F – COUNTERWEIGHT AND BALANCE MATERIAL
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9.2 SPAN DRIVE MACHINERY 
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 PHOTO 9.2A – SPAN DRIVE MACHINERY LAYOUT – WEST SIDE
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 PHOTO 9.2B – SPAN DRIVE MACHINERY LAYOUT – EAST SIDE
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 PHOTO 9.2E – MACHINERY BRAKE
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 PHOTO 9.2F – TYPICAL RACK AND PINION
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 PHOTO 9.2G – TYPICAL FIRST INTERMEDIATE GEAR SET
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 PHOTO 9.2H – TYPICAL SECONDARY INTERMEDIATE GEAR SET
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 PHOTO 9.2J – MANUAL DRIVE PINION
 

 
 
 
Main Leaf Motor 
Gear Set Cover 
 
Manual Drive 
Pinion Shaft 
 
Set Screw 
 
Manual Drive 
Pinion 
 
 
 
 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Road Bridge 

December 2013 9-11 Delaware Department of Transportation 

 Manual Chain 
Sheave

Sleeve Bearing
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 PHOTO 9.2L – SPAN DRIVE MACHINERY INSTRUMENTATION
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9.3 SPAN LOCK MACHINERY AND CENTERING EQUIPMENT 
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9.4 TRAFFIC CONTROL DEVICES AND NAVIGATION LIGHTS 
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 PHOTO 9.4A – TYPICAL TRAFFIC CONTROL EQUIPMENT
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 PHOTO 9.4D – WARNING GATE EQUIPMENT (BACK)
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 PHOTO 9.4E – TYPICAL WARNING GATE ARM 
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9.5 POWER DISTRIBUTION EQUIPMENT 

 PHOTO 9.5A – MAIN INCOMING SERVICE METER
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 PHOTO 9.5E – LIGHTING PANELBOARD
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9.6 CONTROL EQUIPMENT 
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 PHOTO 9.6B – MOTOR CONTROL CABINET (CLOSED)
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9.7 MISCELLANEOUS EQUIPMENT 
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 PHOTO 9.7A – WATER HEATER, WASTE TANK AND PUMP CONTROL PANEL
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 PHOTO 9.7C – SERVICE LIGHT FIXTURE TYPE 2
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Mechanical Maintenance Checklist Leaf Support System and Counterweight Form 10 1

Page 1 of 1

Maintenance Tasks to Be Performed:
Three Month Annual

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual

Segmental Girders & Track Plates (Section 8.1.1)
Check track plates and segmental girder fasteners and rivets for signs of corrosion and distress.
Clean and spot paint as needed.

Live Load Bearings (Section 8.1.2) (Component ID #43 & 45)
Check live load bearing contact.

Clean debris from all supporting members and plates.

Check that all fasteners are secure and corrosion free.

Inspect masonry plate grout for cracking and evidence of deterioration.
Check contacting surface between the sole plate and bearing plate for deformation, cracks, and
wear. Clean plates of corrosion if present.
Adjust shims between the sole plate and bascule girder if needed.

Counterweight (Section 8.1.3)
Check counterweight balance block locations for proper drainage and clean out debris.

Check for concrete spalling, cracks, and signs of structural distress in the counterweight concrete.

Check for shifting of balance blocks and steel plates during leaf operation.

Refer to Section 8.1 "Leaf Support System and Counterweight" for component locations, quantities, and additional maintenance information.
Component ID # corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 1 of 2

Maintenance Tasks to Be Performed:

Three Month Five Year

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual

Motor and Machinery Brakes (Section 8.2.1) (Component ID # 1 & 9)
Inspect brake shoes and drums. Inspect brake pad thickness. Replace pads as needed.

Check clearance between the brake shoes and the brakewheel.  
Inspect mechanical linkages and fasteners. Check for freedom of moving parts. Check
the brake housing and linkages for corrosion and signs of water dripping onto the
brake.
Check for excessive heating of metal parts.
Check the operations of the brake during test operations of the bridge. Check for
unusual odor and excessive vibrations.
Check adjustment of limit switches and hand release devices.
Check machinery brake fluid level in hydraulic reservoir. Fill as needed. (Mondel
technician)
Check for possible wear of the machinery brake automatic adjustment for lining wear.

Check the machinery brake reserve stroke height.

Check the machinery brake spring tension. Adjust as needed.

Couplings (Section 8.2.2) (Component ID # 7)
Inspect keys and keyways for tightness and cracking.

Check coupling flange bolts for tightness and cracking. Torque as needed.

Bearings (Section 8.2.3) (Component ID # 6, 10, 12, 15, 17, 18, 21, 22, 25, & 34)
Lubricate the sleeve and collar bearings

Check bearing cap and base fasteners for tightness. Torque as necessary.

Open Gearing (Section 8.2.4) (Component ID # 3, 4, 11, 13, 16, 20, 24, 26, 27, & 32)
Remove debris from gear teeth.

Remove lubricant that has been displaced to non contacting surfaces.

Lubricate open gear teeth.

Replace open gear lubricant.

Verify that rack support fasteners are secure and free of corrosion. Torque as needed.

Inspect keys and keyways for tightness and cracking.

Observe open gearing during operation of the span drive machinery.

Manual Chain Drive Sheaves (Section 8.2.5) (Component ID # 35)
Check manual chain drive sheave locking collars and location on shaft to verify
movement of the sheave has not occurred.
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10 2
Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual

Air Buffer (Section 8.2.6) (Component ID # 36, 37, & 38)
Remove debris build up from the strike plate.

Lubricate the piston rod and strike plate.

Check air buffer housing fasteners for tightness. Torque as necessary.  
Observe the air buffer during operation for unusual movement, binding, or sounds.  

Instrumentation Drive (Section 8.2.7) (Component ID # 28 & 29)
Lubricate instrumentation roller chain.
Check sprocket fasteners at span drive machinery shaft location for tightness. Tighten
as needed.

Refer to Section 8.2 "Span Drive Machinery" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Mechanical Maintenance Checklist – Span Lock Machinery and Centering Guides Form 10 3
Page 1 of 1

Maintenance Tasks to Be Performed:
Annual

Date: _________________ Maintenance Personnel: _____________________

Maintenance Tasks

Maintenance Tasks Completed

Annual

Span Lock Assembly (Section 8.3.1) (Component ID # 40)
Check span lock bar socket fasteners for tightness. Torque as necessary.

Centering Guides (Section 8.3.2) (Component ID # 44)
Check that the centering guide rivets are .intact and do not indicate signs of distress.

Check the beveled plate for deformations and signs of damage.

Refer to Section 8.3 "Span Lock Machinery and Centering Guides" for component locations, quantities, and additional maintenance
information. Component ID # corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Traffic Gates Form 10 4
Page 1 of 1

Maintenance Tasks to Be Performed:
Six Month

Date: ____________________ Maintenance Personnel: ________________________________

Maintenance Tasks

Maintenance Tasks Completed

Six Month

Warning Gates (Section 8.4.1) (Component ID #48, 50, 52, 55, & 57)
Check the transmission oil level. Check seals and add/replace oil as needed.

Lubricate shaft bearings and rod ends.

Lubricate rotary cam limit switch roller chain.

Check the roller chain tension. Tighten as needed.

Barrier Gate (Section 8.4.2) (Component ID # 64, 66, 68, 71, 73, & 79)
Check the transmission oil level. Check seals and add/replace oil as needed.

Lubricate shaft bearings and rod ends.

Lubricate rotary cam limit switch chain.

Check the roller chain tension. Tighten as needed.

Refer to Section 8.4 "Traffic Gates" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 1 of 3

Maintenance Tasks to Be Performed:
Three Month Annual

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual

Control Enclosures (Section 8.5.1)
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.

Check for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Check circuit breaker disconnects for proper operation.

Inspect terminal block screws and hand tighten loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.
Inspect all circuit breakers. Verify with meter that continuity is broken on trip or switch off
conditions.
Check all starter contacts. Replace contacts when nearly all the silver tip is gone and contact tip
support is exposed.
Verify enclosure lights turn on when doors are open. Replace bulbs as required.

Verify enclosure heaters are functioning.
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat
damaged wires and connectors as necessary.
Operate the motor controller/contactor without load and observe contact operation to be sure
it opens and closes cleanly and that the contacts are fully sealed in the closed position.
Operate the motor controller/contactor under load and check for loud noise and arcing.

Measure and record current draw on load side of contactor.

Secondary Resistors (Section 8.5.2)
Open and clean enclosure with a vacuum cleaner.

Secure all loose hardware.
Check for discolored connections on terminals or connectors. Clean discolored connection
points. Tighten all hardware. Replace or repair heat damaged wires and connectors as
necessary.
Operate the motor controller/contactor without load and observe contact operation to be sure
it opens and closes cleanly and that the contacts are fully sealed in the closed position.
Operate the motor controller/contactor under load and check for loud noise and arcing.

Measure and record current draw on load side of contactor.

Panelboards (Section 8.5.3)
Open and clean enclosure with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Examine bus bar connections for poor or loose connections and evidence of overheating.

Lubricate door hinges and latches.

Operate each circuit breaker to check for proper operation.

Measure resistance to ground using a ground test kit.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 2 of 3

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual

Transformers (Section 8.5.4)
Open and clean with a vacuum cleaner.

Inspect for corrosion and moisture.

Verify all hardware is secure. Tighten as needed.

Portable Generator Receptacle (Section 8.5.5)
Using an off site portable generator, start and run the bridge for one complete opening.

Visually inspect the generator receptacle, cables, and associated equipment.

Manual Transfer Switch (Section 8.5.6)
Test switch with operation of the portable generator.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine for excessive heating of parts, discoloration of metal parts, charred insulation, odor or
blistering.
Check for freedom of moving parts.

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.

Check for excessive vibration.

Safety and Disconnect Switches (Section 8.5.7)
Remove accumulation of dirt, grease, and gum with contact cleaner. Lightly lubricate contacts
with silicone grease.
Check for corrosion and moisture.
Examine for excessive heating of parts, discoloration of metal parts, charred insulation, odor or
blistering.
Check for freedom of moving parts.

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.

Replace pitted or worn contacts or replace entire unit if needed.

Check for excessive arcing.

Check condition of gaskets (for dust tight or watertight units).

Electrical Conductors (Section 8.5.8)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions,
sweating, crack, melted, or overheated blue tinted insulation. Clean or replace in kind as
needed.
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Electrical Maintenance Checklist – Electrical Power Systems Form 10 5
Page 3 of 3

Maintenance Tasks

Maintenance Tasks Completed

Three Month Annual

Droop Cables (Section 8.5.9)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.

Check cables for any wear or abrasions on the outer jacket.
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions,
sweating, crack, melted, or overheated blue tinted insulation. Clean or replace in kind as
needed.

Submarine Cable (Section 8.5.10)
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any
other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.

Tighten loose connections
Visually inspect the submarine cable and watch for signs of cracks, deterioration and
discoloration of the cable jackets.

Refer to Section 8.5"Electrical Power Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Lighting System Form 10 6
Page 1 of 1

 
Maintenance Tasks To Be Performed:

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Date: ______________ Maintenance Personnel: _________________

Maintenance Tasks
Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual

Navigation Lights (Section 8.6.1)
Check navigation lights for proper operation.

Replace lamps or fixtures as needed.

Check gaskets.

Tighten loose connections.

Inspect for corrosion of metal parts.

Replace worn or broken mechanical parts.

Replace lamps.

Interior/Exterior Lights (Section 8.6.2)
Check for burned out lamps. Replace as needed.
Clean luminaire lenses, interior surfaces, and weep holes
(where applicable).
Check gaskets and replace as needed.

Tighten loose connections.

Inspect for corrosion of metal parts. Spot paint as necessary.

Replace worn or broken parts.

Traffic Signals (Section 8.6.3)
Check lights for proper illumination. Replace bulbs as needed.

Verify proper operation during openings.

Check for proper operation and sound for each warning gong

Check wiring for deterioration.

Clean reflectors, lenses and gongs. Spot paint as needed.

Traffic Gate Arm Lights (Section 8.6.4)
Check traffic gate arm lights for proper operation. Replace
bulbs as needed.
Replace traffic gate arm light lamps and check wiring that is
non functional or damaged.

Refer to Section 8.6 "Lighting Systems" for component locations, quantities, and additional maintenance information.

Notes:
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Electrical Maintenance Checklist – Electric Motors Form 10 7
Page 1 of 1

 

Maintenance Tasks To Be Completed:
Annual Six Year

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Annual Six Year

Main Leaf (Span) Motor ( Section 8.7.1 ) (Component ID # 2)
Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.
During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Lubricate motor bearings.

Check painted surfaces for corrosion. Spot paint as necessary. Do not paint nameplates.

Repaint Motor. Do not paint nameplates.

Traffic Gate Motor ( Section 8.7.2 ) (Component ID # 47 & 63)
Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
See that all keys, bolts, and pins are in their proper position. Check all bolts for tightness. Tighten as
needed.
During operation, examine motor for smooth running and absence of vibration.

During operation, check motor and bearings for overheating.

Visually inspect solenoid brake while stationary and during gate operation.

Check solenoid brake electrical connections and tighten as necessary.
Inspect solenoid brake for wear, damage, and bolt and nut tightness. Check for freedom of moving
parts.
Check solenoid brake components for evidence of excessive heating. Check for accumulation of dirt or
gum, evidence of water dripping, or corrosion. Clean as necessary.
Check solenoid brake for excessive vibration or noise during operation.

Refer to Section 8.7 "Electric Motors" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.

Notes:
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Electrical Maintenance Checklist – Control System Form 10 8
Page 1 of 1

 

Maintenance Tasks To Be Completed:
Three Month Annual

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Three Month Annual

Control Console (Section 8.8.1)
Open and clean with a vacuum cleaner.
Remove accumulation of dirt, grease, and gum with contact cleaner. Lightly lubricate contacts with
silicone grease.
Check for corrosion and moisture.
Lubricate door hinges and latches.

Inspect terminal block screws and tighten all loose connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Inspect all circuit breakers. Verify with meter than continuity is broken on trip or switch off conditions.

Inspect all fuses with meter and verify continuity. Replace fuses if needed.

Inspect all relays and tighten connections as necessary.
Check all pushbuttons, selector switches and meters. Replace as necessary.
Check all indicating lights by turning the pilot light test selector switch located behind the cabinet door
and verify each lamp illuminates. Replace bulbs as needed.
Verify enclosure lights turn on when doors are open. Replace bulbs as needed.
Remove indicating light covers and check springs are firmly seated and each bulb and lamp holder is
making sufficient contact.
Replace all indicating light bulbs.
Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat damaged wires
and connectors as necessary.
Manually operate each relay and contactor with associated circuit breakers off and observe contact
operation to be sure it opens and closes cleanly and that the contacts are sealed when in the closed
position.
Monitor relay and contactor operations during normal operation and check for loud noise and arcing,
during opening and on closing operations.

Limit Switches (Section 8.8.2) (Component ID # 1, 9, 31, 58, 60, 61, 74, 75, 80, & 82)
Inspect all limit switches for wear.

Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from all shafts.

Inspect latches, mounting hardware, and seals.
Inspect all screws and tighten connections as necessary.

Remove the cover and visually inspect the condition of all internal parts.

Inspect rotary cam limit switch switches for wear.

Inspect rotary cam limit switch rollers for wear.

Inspect rotary cam limit switch cams for wear.

Inspect all wiring for deterioration for fully seated limit switches

Inspection limit switch body and remove debris for fully seated limit switches

Inspect strike plate for corrosion and remove debris for fully seated limit switches
Inspect brake limit switches snap action contact blocks and integral component connections. Tighten as
needed.
Inspect brake limit switches wiring from snap action contact blocks for deterioration.

Cycle brake limit switches lever arms several times.
Refer to Section 8.8 "Control System" for component locations, quantities, and additional maintenance information. Component ID #
corresponds to components listed in Section 11.1.
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Electrical Maintenance Checklist – Miscellaneous Equipment Form 10 9
Page 1 of 2

 

Maintenance Tasks To Be Performed:
Monthly Three Month Six Month

Date: __________ Maintenance Personnel: _________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three Month Six Month

Heating and Air Conditioning Systems (Section 8.9.1)
Check all air filters. Clean or replace as necessary.

Check all cooling coils, seals, fittings, ducting connections, and pipelines for leaks. Correct as necessary.

Check surfaces of casing for signs of corrosion and retreat or paint as necessary.

Inspect the condition of all safety devices for deterioration.

Check the performance of all equipment related to temperature and humidity.

Sump Pump (Section 8.9.2)
Test operation each sump pump motor.

Check that the motor is free of debris.

During operation, examine motor for smooth running and absence of vibration.

Open and clean the control panel with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum from the control panel with contact cleaner.

Check the control panel for corrosion and moisture.

Examine the control panel connections for poor or loose connections and evidence of overheating.

Lubricate the control panel door hinges and latches.

Check the control panel circuit breaker disconnects for proper operation.

Inspect the control panel terminal block screws and tighten all connections.
Inspect the control panel wiring from unit terminal blocks for deterioration and/or overheating of
insulation.
Inspect all control panel circuit breakers. Verify with meter that continuity is broken on trip or switch off
conditions.
Check all starter contacts. Replace when nearly the entire silver tip is gone and the contact tip support is
exposed.

Hot Water Heater (Section 8.9.3)
Check the unit and associated piping for leaks.

Platforms (Section 8.9.4)

Clean and power wash the machinery platform.
 
Refer to Section 8.9 "Miscellaneous Equipment" for component locations, quantities, and additional maintenance information.
 
Notes:
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11.3 MACHINERY LUBRICATION SCHEDULE 
Location 

Code 
Section Machinery Applicator 

Specified 
Grade 

Lubrication 
Type 

Mfr. Spec. 
Frequency 
(Months) 

1 8.2.1 MOTOR BRAKE LUBRICATION NOT REQUIRED 

2 8.7.1 MAIN LEAF MOTOR 
BEARINGS 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL UNIREX N2 12 

3 8.2.4 MAIN LEAF MOTOR 
PINION BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

4 8.2.4 MAIN LEAF MOTOR 
GEAR BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

5 - SHAFT LUBRICATION NOT REQUIRED 

6 8.2.3 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

7 8.2.2 COUPLING LUBRICATION NOT REQUIRED 

8 - SHAFT LUBRICATION NOT REQUIRED 

9 8.2.1 MACHINERY BRAKE LUBRICATION NOT REQUIRED 

10 8.2.3 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

11 8.2.4 SECOND 
INTERMEDIATE PINION BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

12 8.2.3 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

13 8.2.4 SECOND 
INTERMEDIATE GEAR BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

14 - SHAFT LUBRICATION NOT REQUIRED 

15 8.2.3 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

16 8.2.4 FIRST INTERMEDIATE 
PINION BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

17 8.2.3 COLLAR BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

18 8.2.3 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

19 - SHAFT LUBRICATION NOT REQUIRED 

20 8.2.4 FIRST INTERMEDIATE 
IDLER GEAR BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

21 8.2.3 COLLAR BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

22 8.2.3 COLLAR BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

23 - MAIN PINION SHAFT LUBRICATION NOT REQUIRED 

24 8.2.4 FIRST INTERMEDIATE 
GEAR BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 

325 NC 3 

25 8.2.3 COLLAR BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

26 8.2.4 MAIN PINION BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 
325 NC 3 

27 8.2.4 RACK BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 
325 NC 3 

28 8.2.7 SPROCKET LUBRICATION NOT REQUIRED 

29 8.2.7 ROLLER CHAIN SPRAY N/A GREASE 
CRC TAC 2 

ADHESIVE CHAIN 
LUBRICANT 

3 

30 8.2.7 SPROCKET LUBRICATION NOT REQUIRED 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

31 8.8.2 
SPAN POSITION 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

32 8.2.4 MANUAL DRIVE PINION BRUSH OR SWAB N/A GREASE MOBIL MOBILTAC 
325 NC 3 

33 - SHAFT LUBRICATION NOT REQUIRED 

34 8.2.3 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

35 8.2.5 MANUAL CHAIN DRIVE 
SHEAVE LUBRICATION NOT REQUIRED 

36 8.2.6 AIR BUFFER BRUSH OR SWAB NLGI #2 GREASE MOBIL MOBILUX 
EP-2 3 

37 8.2.6 PISTON ROD GUIDE LUBRICATION NOT REQUIRED 

38 8.2.6 AIR BUFFER STRIKE 
PLATE BRUSH OR SWAB NLGI #2 GREASE MOBIL MOBILUX 

EP-2 3 

39 8.3.1 LOCK BAR LUBRICATION NOT REQUIRED 

40 8.3.1 LOCK BAR SOCKET LUBRICATION NOT REQUIRED 

41 8.3.1 PIN LUBRICATION NOT REQUIRED 

42 8.3.1 LOCKING PIN LUBRICATION NOT REQUIRED 

43 8.1.2 SOLE PLATE LUBRICATION NOT REQUIRED 

44 8.3.2 CENTERING GUIDE LUBRICATION NOT REQUIRED 

45 8.1.2 MASONRY PLATE LUBRICATION NOT REQUIRED 

46 8.7.2 WARNING GATE 
SOLENOID BRAKE LUBRICATION NOT REQUIRED 

47 8.7.2 WARNING GATE 
MOTOR LUBRICATION NOT REQUIRED 

48 8.4.1 WARNING GATE 
TRANSMISSION 

OIL PUMP – 
REMOVE PLUG, 

DRAIN OIL, FLUSH, 
REPLACE PLUG, 

AND FILL 

AGMA #7 OIL MOBIL 600W 
CYLINDER OIL 6 

49 8.4.1 WARNING GATE 
TRANSMISSION CRANK LUBRICATION NOT REQUIRED 

50 8.4.1 WARNING GATE ROD 
END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

51 8.4.1 WARNING GATE 
CONNECTING ROD LUBRICATION NOT REQUIRED 

52 8.4.1 WARNING GATE ROD 
END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

53 8.4.1 WARNING GATE 
PIVOT SHAFT CRANK LUBRICATION NOT REQUIRED 

54 8.4.1 WARNING GATE 
PIVOT SHAFT LUBRICATION NOT REQUIRED 

55 8.4.1 
WARNING GATE 

PIVOT SHAFT 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

56 8.4.1 
WARNING GATE 
TRANSMISSION 

OUTPUT SPROCKET 
LUBRICATION NOT REQUIRED 

57 8.4.1 WARNING GATE 
ROLLER CHAIN SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE CHAIN 

LUBRICANT 
6 

58 8.8.2 
WARNING GATE 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

59 8.4.1 
WARNING GATE 

MANUAL OPERATION 
HAND CRANK 

LUBRICATION NOT REQUIRED 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

60 8.8.2 
WARNING GATE 

MANUAL OPERATION 
LIMIT SWITCH 

LUBRICATION NOT REQUIRED 

61 8.8.2 WARNING GATE 
DOOR LIMIT SWITCH LUBRICATION NOT REQUIRED 

62 8.7.2 BARRIER GATE 
SOLENOID BRAKE LUBRICATION NOT REQUIRED 

63 8.7.2 BARRIER GATE 
MOTOR LUBRICATION NOT REQUIRED 

64 8.4.2 BARRIER GATE 
TRANSMISSION 

OIL PUMP – 
REMOVE PLUG, 

DRAIN OIL, FLUSH, 
REPLACE PLUG, 

AND FILL 

AGMA #7 OIL MOBIL 600W 
CYLINDER OIL 6 

65 8.4.2 
BARRIER GATE 
TRANSMISSION 

CLUTCH 
LUBRICATION NOT REQUIRED 

66 8.4.2 BARRIER GATE ROD 
END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

67 8.4.2 BARRIER GATE 
CONNECTING ROD LUBRICATION NOT REQUIRED 

68 8.4.2 BARRIER GATE ROD 
END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

69 8.4.2 BARRIER GATE PIVOT 
SHAFT CRANK LUBRICATION NOT REQUIRED 

70 8.4.2 BARRIER GATE PIVOT 
SHAFT LUBRICATION NOT REQUIRED 

71 8.4.2 BARRIER GATE PIVOT 
SHAFT BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

72 8.4.2 
BARRIER GATE 
TRANSMISSION 

OUTPUT SPROCKET 
LUBRICATION NOT REQUIRED 

73 8.4.2 BARRIER GATE 
ROLLER CHAIN SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE CHAIN 

LUBRICANT 
6 

74 8.8.2 
BARRIER GATE 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

75 8.8.2 
BARRIER GATE 

LOCKING ARM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

76 8.4.2 
BARRIER GATE 
LOCKING ARM 

ACTUATOR 
LUBRICATION NOT REQUIRED 

77 8.4.2 BARRIER GATE LOCK 
ARM CRANK LUBRICATION NOT REQUIRED 

78 8.4.2 BARRIER GATE 
LOCKING ARM SHAFT LUBRICATION NOT REQUIRED 

79 8.4.2 
BARRIER GATE 
LOCKING ARM 

BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL MOBILUX 

EP-2 6 

80 8.8.2 BARRIER GATE DOOR 
LIMIT SWITCH LUBRICATION NOT REQUIRED 

81 8.4.2 
BARRIER GATE 

MANUAL OPERATION 
HAND CRANK 

LUBRICATION NOT REQUIRED 

82 8.8.2 
BARRIER GATE 

MANUAL OPERATION 
LIMIT SWITCH 

LUBRICATION NOT REQUIRED 
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11.4 BRIDGE MAINTENANCE PERFORMANCE STANDARDS (PLATES) 

11.4.1 SLEEVE AND COLLAR BEARING LUBRICATION 

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B065-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Sleeve and Collar Bearing Lubrication 

UNIT OF MEASUREMENT: 
Number of Sleeve and Collar Bearings 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual. 
Three Months: 
1. Clean grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag and CRC Quick Clean Heavy Duty

Degreaser or equivalent.  Inspect the grease fittings and replace any cracked or broken grease fittings. 
2. Insert grease gun tip onto a grease fitting and pump Mobil Mobilux EP-2 or equivalent into the bearing until fresh grease appears along 

the bearing shaft.  Catch old grease in a catch basin.  Repeat for all grease fittings. 
3. Wipe excess grease from the bearing with a rag and solvent cleaner. 
4. Inspect bearings for any unusual defects that may have occurred.   

Refer to Sections 8.2.3, 11.5.1, and 11.5.7 for additional component and material information.  For lubrication coding details below, refer to 
Section 11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

                                

SCHEDULING CONSIDERATIONS: 
Sleeve and collar bearings should be lubricated every month.      
Also, inspect and lubricate sleeve and collar bearings after an overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Sleeve and collar bearings are located on the machinery platform above the roadway.  Tasks include locating, inspecting, and lubricating all 
sleeve and collar bearings on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any 
significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Grease gun 1/Person Set of chemical resistant 

Viton gloves ~10 – 14 oz. 
Tubes Mobil Mobilux EP-2 or equivalent 

19 Grease fittings 1/Person Tyvek suit 

1 Catch basin 1/Person Eye protection ~5 – 20 oz. 
Cans

CRC Quick Clean Heavy Duty Degreaser 
or equivalent 1 Bag of rags 1/Person Chemical respirator 

  

Sleeve Bearings Collar Bearing 

A 
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11.4.2 MOTOR BEARING LUBRICATION MAINTENANCE 

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B066-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor Bearing Lubrication 

UNIT OF MEASUREMENT: 
Number of Motors 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual. 
Annually:
1. Clean grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease fittings and replace 

any cracked or broken grease fittings. 
2. Purge old grease from the bearing by slowing pumping fresh grease into the bearing until fresh grease flows out along the shaft and 

housing interface.  For the main leaf motor bearings use Mobil Unirex N2 or equivalent lubricant.  DO NOT OVERGREASE THE 
MOTOR BEARINGS.  THE MOTOR HOUSING SHOULD BE CHECK WHILE GREASING THE BEARINGS TO ENSURE 
GREASE DOES NOT ENTER THE MOTOR HOUSING.   

3. Perform one complete operation cycle of the motor (raise and lowering of the span for the main leaf motor).   
4. Wipe excess grease from the shaft and motor housing interface with a rag.  Also check inside the motor for any grease that may have 

purged inside the motor housing.  Remove any grease that may have entered the motor housing. 
5. Repeat for the bearing at the other end of the motor. 

Refer to Sections 8.7.1 and 11.5.3 for additional component and material information.  For lubrication coding details below, refer to Section 
11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

                               

SCHEDULING CONSIDERATIONS: 
Motor bearings should be lubricated annually.      
Also, inspect and lubricate motor bearings after an overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Main leaf motor bearings are located at the front and rear ends of the main leaf motor on the machinery platform.  Tasks include locating, 
inspecting, and lubricating all motor bearings on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this 
equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Grease gun  Miscellaneous small tools 

~1/8 – 14 oz. 
Tube / 

Bearing
Mobil Unirex N2 or equivalent 

2 Grease fittings 
1 Catch basin 1/Person Coveralls 
1 Bag of rags 1/Person Set of nitrile gloves 
1 Adjustable wrench 1/Person Eye protection 

 
  

Front Output Shaft of Main Leaf Motor Rear Output Shaft of Main Leaf Motor 

C 
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11.4.3 MOTOR AND MACHINERY BRAKE MAINTENANCE 

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B067-S2J     Page 1 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor and Machinery Brake Maintenance 

UNIT OF MEASUREMENT: 
Number of Brakes 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual. 
Annually: 
Motor and Machinery Brakes 
1. Inspect the brake shoes and brakewheel for wear, dust, dirt, grease, and proper adjustment.  The measured gap shall have a minimum of 

1/64” clearance between the brake shoe and brakewheel when hand released.  If the brake pads remain in contact with the brakewheel 
when hand released, observe the brake during operation of the span.  A brakewheel that is warm or hot on the brake surface after bridge 
operation may indicate that the pads are not clear of the brakewheel when released and linkage adjustment have be necessary.  If
adjustments are made to the machinery brake linkages, the reserve stroke and brake torque should be verified and adjusted as well.  
Adjustment procedures for the machinery brake are located in Section 11.7.2.  After adjusting the brake, if the pads remain in contact
with the brakewheel during operation, contact the manufacturer. 

2. Inspect the brake shoes and brakewheel for wear, dust, dirt, grease, and proper adjustment.  Check the brake pad thickness.  Replace pads 
when the remaining thickness is less than 1/16”.

3. Inspect the mechanical linkages for wear, broken parts, and tightness of nuts and bolts.  Check for freedom of moving parts (no binding 
or sticking).  Check the brake housing and linkages for corrosion and signs of water dripping onto the brake.  

4. Check for excessive heating of brake components evident by discoloration of metal parts. 
5. Check operations of the brakes during test operations of the bridge.  Check for any unusual odor and excessive vibrations. 
6. Check adjustment of limit switches and hand release devices.  The motor brake has two limit switches.  The machinery brake has three

limit switches. 

Machinery Brake 
1. Brake actuator maintenance and checks shall be performed by a Mondel authorized technician.  Brake frames shall be adjusted by 

district or electrical/mechanical inspection team.  Actuator oil used in the actuator shall be Mobil DTE 21 unless otherwise specified by 
the Mondel specialist.  The brake thruster oil does not need to be replaced unless there is suspicion of oil contamination or the brake 
thruster is malfunctioning.  A sticker shall be placed on the thruster indicating the oil type along with the date of replacement to ensure 
that non-compatible oils are not mixed.  The district shall schedule the Mondel technician to be assisted by the electrical/mechanical
inspection teams, simultaneously, so that brakes are adjusted at all times. 

2. Check for possible wear of the automatic adjustment mechanism for lining wear.   
3. Check brake reserve stroke height.  The reserve stroke height of the machinery brake should be 0.7” +/-

1/16”.  The machinery brake is 
equipped with an automatic adjustment mechanism designed to adjust the reserve stroke height as needed without operator adjustment.  
If the automatic adjustment mechanism is not providing the appropriate reserve stroke height, contact the manufacturer. 

4. Check the machinery brake spring tension via the braking torque gage located near the brake thruster.  The machinery brake should be 
set to provide a braking torque of 850 ft-lbs.  The torque is read by matching the top of the spring block to the corresponding torque 
value on the scale.  To adjust the braking torque, turn the torque adjustment screw until the top of the spring block is at 850 ft-lbs on the 
scale.  Perform Item 5 in “Motor and Machinery Brakes” to confirm proper operation of the motor brakes after adjustment.   
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DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B067-S2J     Page 2 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor and Machinery Brake Maintenance 

UNIT OF MEASUREMENT: 
Number of Brakes 

                               

                                                     

SCHEDULING CONSIDERATIONS: 
Motor and machinery brakes should be inspected annually.      
Also, inspect brakes when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an overstress situation 
such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The motor brake is located in the main leaf motor enclosure and located at the rear of the main leaf motor.  The machinery brake is located on 
the east side of the machinery platform between the main leaf motor gear set and the second intermediate gear set.  Tasks include locating and 
inspecting all brakes on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any 
significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Feeler gauge set  Miscellaneous small tools 

~2 1/2 Gallons Mobil DTE 21 or equivalent (for thruster 
if oil needs to be replaced) 

2 Adjustable wrenches 1/Person Tyvek suit 

1 Ruler (with 
graduations of 1/16”) 

1/Person Set of chemical resistant 
Viton gloves 

1/Person Eye protection 

  

Motor Brake Machinery Brake 

Reserve Stroke 

Machinery Brake Thruster and Lever 
Arm 

Machinery Brake Torque Gage 

Brake Torque 
Gage

Spring Adjustment 
Screw 

Brake Thruster

Brake Shoes 

Brake Thruster 

Automatic 
Adjustment 
Mechanism

Spring Block
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11.4.4 OPEN GEARING LUBRICATION 

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B070-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Open Gearing Lubrication 

UNIT OF MEASUREMENT: 
Number of Open Gears 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual. 
Three Months: 
1. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant. 

Each trunnion bearing has one grease fitting in the bearing cap and three grease fittings located on the trunnion shaft.   
Annually:
1. Observe displacement patterns in open gearing lubricant for evidence of misalignment. 
2. Remove old lubricant and debris by scraping the gear tooth surfaces and disposing of the lubricant in a tray or pan. 
3. Apply CRC Quick Clean Heavy Duty Degrease or equivalent to remove existing lubrication on the gear teeth. 
4. With the use of a scrapper and rags, remove remaining grease and solvent and properly dispose of materials. 
5. Re-inspect the gears for signs of abnormal wear or misalignment.  Report abnormal wear or misalignment to bridge management. 
6. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant. 

Refer to Sections 8.2.4, 11.5.2, and 11.5.7 for additional component and material information.  For lubrication coding details below, refer to 
Section 11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

                                                    

SCHEDULING CONSIDERATIONS: 
Fresh grease should be applied to all open gearing every three months.  Open gearing should be cleaned, inspected, and lubricated annually.      
Inspect and lubricate open gearing after an overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Open gearing is located on the machinery platform above the roadway.  Tasks include locating, inspected, and lubricating all open gearing on 
the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to bridge 
management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Bag of rags 1/Person Set of chemical resistant 

Viton gloves ~4 – 5 Gallon 
Buckets Mobil Mobiltac 325 NC or equivalent 

16 Scrapers 1/Person Tyvek suit 

1 Brushes 1/Person Chemical goggles and 
face shield ~10 – 20 oz. 

Cans
CRC Quick Clean Heavy Duty Degreaser 

or equivalent 1 Trays or pans 1/Person Chemical respirator 

 
 

Rack and Pinion Second Intermediate Gear Set 

C 
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11.4.5 AIR BUFFER LUBRICATION 

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B082-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Air Buffer Lubrication 

UNIT OF MEASUREMENT: 
Number of Air Buffers 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual. 
Three Months: 
1. Clean the debris from around the strike plate and air buffer. 
2. Remove old grease with a rag and CRC Quick Clean Heavy Duty Degreaser or equivalent. 
3. Brush Mobil Mobilux EP-2 or equivalent onto the piston rod and strike plate. 

Refer to Sections 8.2.6, 11.5.1, and 11.5.7 for additional component and material information.  For lubrication coding details below, refer to 
Section 11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

                                      

SCHEDULING CONSIDERATIONS: 
Air buffer components should be lubricated every 3 months. 
Contact TMC to coordinate temporary closure of the bridge for maintenance.     . 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The air buffer is located along the centerline of the roadway mounted to the web of floorbeam 3.  Access is to the air buffer is obtained by 
raising the leaf slightly for maintenance personnel.  Tasks include locating, inspecting, and lubricating the air buffer components.  Report any 
significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Brush 

1/Person Set of chemical resistant 
Viton gloves 

~1 – 14 oz. 
Tube Mobil Mobilux EP-2 or equivalent 

1 Bag of rags 
1 Catch basin 1/Person Tyvek suit ~1 – 20 oz. 

Cans
CRC Quick Clean Heavy Duty Degreaser 

or equivalent 1/Person Chemical respirator 1/Person Eye protection 

 

Air Buffer Strike Plate 

A 
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11.4.6 INSTRUMENTATION DRIVE CHAIN LUBRICATION 

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
2-021A 

BMS ACTIVITY CODE 
B080-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Instrumentation Drive Chain Lubrication 

UNIT OF MEASUREMENT: 
Number of Instrumentation Drive Chains 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual. 
Three Months: 
1. Clean instrumentation drive chain of dirt, debris, old grease, and any other potential contaminants with a rag and CRC Quick Clean 

Heavy Duty Degreaser or equivalent. 
2. Inspect the chain and sprockets for damage. 
3. Spray CRC TAC 2 Adhesive Chain Lubricant or equivalent onto the chain and sprocket teeth. 
4. Wipe excess lubricant from the chain and sprockets with a rag and solvent cleaner. 

Refer to Sections 8.2.7, 11.5.6, and 11.5.7 for additional component and material information.  For lubrication coding details below, refer to 
Section 11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

SCHEDULING CONSIDERATIONS: 
The instrumentation drive chain should be lubricated every three months.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The instrumentation drive chain is located on the west side of the machinery platform, adjacent to the first intermediate gear set.  Tasks 
include locating, inspecting, and lubricating the instrumentation drive chain.  Tasks include locating, inspecting, and lubricating all trunnion 
bearings on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to 
bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 

1 Bag of rags 1/Person Tyvek suit ~1/4 – 16 oz. 
Can

CRC TAC 2 Adhesive Chain Lubricant or 
equivalent 

1/Person Set of chemical resistant 
Viton gloves 

1/Person Eye protection 
~1/4 – 20 oz. 

Can
CRC Quick Clean Heavy Duty Degreaser 

or equivalent 1/Person Chemical respirator 

 

Instrumentation Drive Chain 

D 



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Road Bridge 

December 2013 11-16 Delaware Department of Transportation 

11.5 MATERIAL DATA SHEETS 

11.5.1 MOBIL MOBILUX EP-2 
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11.5.2 MOBIL MOBILTAC 325 NC 
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11.5.3 MOBIL UNIREX N2 
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11.5.4 MOBIL DTE 21 
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11.5.5 MOBIL 600W CYLINDER OIL 
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11.5.6 CRC TAC 2 ADHESIVE CHAIN LUBRICANT 
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11.5.7 CRC QUICKCLEAN HEAVY DUTY DEGREASER 
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11.5.8 CAIG LABORATORIES DEOXIT D5 CONTACT CLEANER 
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11.6 COMPONENT MANUFACTURER LIST 
MECHANICAL COMPONENTS 

Span Drive Machinery 

Section Description Model No. Manufacturer 

11.7.1 Motor Brake Size S10 Eaton 

11.7.2 Machinery Brake MBT/E-ED121/6S Mondel 
  Main Leaf Motor Contact Manufacturer Reuland Electric Company 

 

TRAFFIC CONTROL DEVICES 

Navigation Lights 

Section Description Model No. Manufacturer 

  Fender Navigation Lights PL B&B Roadway 

  Span Navigation Lights BS B&B Roadway 

Warning and Barrier Gates 

Section Description Model No. Manufacturer 

 Warning/Barrier Gate Arm Contact Manufacturer B&B Roadway 

 Warning/Barrier Gate Arm Lights L7-12 Volt B&B Roadway 

 Warning Gate Bell G-6 B&B Roadway 

 Warning/Barrier Gate Flasher FL-12 B&B Roadway 

 Warning/Barrier Gate Door Switch E19-00M Cherry Corp 

 Warning Gate Motor and Brake C6T17NC167C Leeson 

 Warning/Barrier Gate Limit Switch LS-8 B&B Roadway 

 Warning/Barrier Gate 5A Fuse FMN-5 Cooper Bussman 

 Warning/Barrier Gate 2A Fuse FMN-5 Cooper Bussman 

 Barrier Gate Motor and Brake C6T17NC199A Leeson 

 Barrier Gate Lock Actuator A12-10B5 Thomson 

 Barrier Gate Lock Limit switch C2JK05 Telemechnique 

 Barrier Gate Capacitor 5413GC43  

 Barrier Gate Lock/Un-Lock Relay 5X841 Dayton  

 
Warning/Barrier Gate Disconnect 
Switch 

OT25F3 ABB 

 W3-6 Advanced Warning Sign W3-6 US Barricades

 Warning Beacon  Beacon 12 US Barricades
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ELECTRICAL COMPONENTS (cont) 

Control Desk Components (cont) 

Section Description Model No./Description Manufacturer 

 Voltmeter  250-344-RXRX EIL 

 Wattmeter 250-3 EIL 

 Wattmeter Transducer WTB020J EIL 

 Footswitch 632-S Linemaster 

 DPDT Control Relay 8501-KP12P14V20 Square D 

 DPDT Control Relay Socket 8501-NR51 Square D 

 3PDT Control Relay  8501-KP13P14V20 Square D 

 3PDT Control Relay Socket 8501-NR61 Square D 

 On-Delay Timer  2A561 Dayton  

 On-Delay Timer (1.2-120s) 9050-JCK14V20 Square D 

 On-Delay Timer (0.1-10min) 9050-JCK16V20 Square D 

 Industrial Control Relay 8501-X000-V02 Square D 

 Adder Deck for Control Relay 8501-XB40 Square D 

 Contact Block for Control Relay 8501-XC1 Square D 

 Pilot Light 9001-KP38 Square D 

 Amber Lens 9001-A9 Square D 

 Green Lens 9001-G9 Square D 

 Red Lens 9001-R9 Square D 

 Push-button 9001-KR1U Square D 

 Push-button Contact (NO/NC) 9001-KA1 Square D 

 Push-button Contact (NO) 9001-KA2 Square D 

 Push-button Contact (NC) 9001-KA3 Square D 

 Two Position Key Switch 9001-KS11K1 Square D 

 Two Position Key Switch (OFF/ON) 9001-KS11K1(E11) Square D 

 Selector Switch Contact 9003-K2B001UA Square D 

 Selector Switch Handle 9003-KAD1C Square D 

 Circuit Breaker QOU110 Square D 

Contactor Panel Components (cont) 

Section Description Model No./Description Manufacturer 

 Contactor LC1D6511G6 Telemechnique 

 NO Aux Contact LA1-DN-10 Telemechnique 

Field Components  

 Lighting Transformer (15KVA) EE15S3H Square D 

 Manual Transfer Switch 3140-82354 Square D 

 Fully Closed Limit Switch Go switch Series 80 Topworx 
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ELECTRICAL COMPONENTS (cont) 

Field Components (cont) 

Section Description Model No./Description Manufacturer 

 Fully Closed Limit Switch Magnet 81-10118A1 AMC5 Topworx 

 Fully Closed limit Switch Bracket ABS6 Topworx 

 Machinery Brake Limit Switch   

 Motor Brake Limit Switch   

 Rotary Cam Limit Switch   

 Secondary Resistors HC69483534C Hubbell 

 Waste Pump Control Panel D208-3 Hydromatic 

 Lighting Panelboard   

 Light Fixture VDA15GP Vaporgard 

 Emergency Light Fixture  Emergi-Lite 

 Heater  Q-Mark 

 Air Conditioner Condenser American Series EMI 

 Air Conditioner Air Handler American Series EMI 

 Sump Pump WS2038D3/3888D3 Gould Pumps 

 Photocell   

    
  



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 2-021A – Rehoboth Road Bridge 

December 2013 11-103 Delaware Department of Transportation 

11.7 MECHANICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

11.7.1 MOTOR BRAKE – EATON SIZE S10 
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11.7.2 MACHINERY BRAKE – MONDEL MBT/E-ED121/6S 
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CHAPTER 12 - CONTACTS, TELEPHONE NUMBERS AND EMERGENCY CALL 
OUTS 

12.1 CONTACTS AND TELEPHONE NUMBERS 
Delaware State Police ........................................................................................... 302.739.5901 
United States Coast Guard ................................................................................... 757.398.6390 
Delaware Department of Transportation (Maintenance) ....................................... 302.326.4460 
Delaware Department of Transportation (General) ..............................................  302.760.2080 
Fire Department  ................................................................................................... 302.422.8001 
NOAA (National Oceanic and Atmospheric Administration).................................. 206.526.6317 

12.2 EMERGENCY CALL OUT PROCEDURES 
During emergency situations, the following procedures and protocols should be followed. 

12.2.1 MALFUNCTION (FAILURE TO OPEN OR CLOSE) 
During maintenance inspection or marine vessel openings, if the bridge cannot be opened or closed contact order 
should be as follows: 

1) Area 20 Supervisor 
2) Area 20 Foreman 
3) Delaware State Police (only if traffic needs to be detoured) 

12.2.2 DAMAGE TO BRIDGE FROM VESSEL OR VEHICLE 
When damage to the bridge is observed or detected, contact order should be as follows: 

12.2.2.1 MINOR DAMAGE 
When damage will not hamper normal bridge operation, perform the following: 

1) Log in log book 
2) Notify Area 20 Supervisor or Foreman at earliest convenience. 
12.2.2.2 MAJOR DAMAGE  
When damage may hamper normal bridge operation, perform the following: 

1) Notify Area 20 Supervisor or Foreman immediately.  
2) Notify Delaware State Police 
3) Log in log book 

12.2.3 VEHICLE ACCIDENT OR DISABLED VEHICLE ON BRIDGE 
When an accident occurs on the bridge or a disabled vehicle is observed, perform the following: 

1) If accident, check about possible injuries, notify Delaware State Police. 
2) DO NOT operate the bridge if an accident or disabled vehicle is within the operational area of the bridge. 
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3) If it is an injury accident before or after operational area of the bridge contact emergency services (911) at the 
scene before proceeding with an opening. 

4) If unable to open the bridge due to an accident or disabled vehicle notify any waiting vessels and the Coast 
Guard.   

12.2.4 MARINE RELATED EMERGENCIES 
For a marine related accident or emergency contact the following: 

1) US Coast Guard  
2) Area 20 Supervisor or Foreman 

12.2.5 WEATHER RELATED EMERGENCIES 
For weather related accident or emergencies contact the following: 

1) Delaware State Police and NOAA  
2) Area 20 Supervisor or Foreman 
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CCHAPTER 6 - PURPOSE AND SCOPE OF MAINTENANCE MANUAL 

6.1 PURPOSE OF MAINTENANCE MANUAL
Schedules and procedures are established for the inspection, replacement, cleaning, adjustment, and 
general maintenance of the mechanical and electrical equipment used to operate the bridge. The frequency 
of maintenance is based on recommendations by the manufacturers and guidelines established by 
AASHTO Movable Bridge Inspection, Evaluation and Maintenance Manual. All maintenance forms and 
activities are to be recorded and maintained by the Maintenance Supervisor.

6.2 LAYOUT OF MAINTENANCE MANUAL
The maintenance section is divided into subsections that group equipment by type. Each subsection 
describes an equipment item, the number of such items, location, the maintenance frequency, and 
describes maintenance procedures. Photo references are included where applicable. Chapter 10 
Maintenance Forms are identified for the specific equipment.

6.3 REFERENCES
AASHTO Movable Highway Bridge Design Specifications
AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual
Manual on Uniform Traffic Control Devises (MUTCD)
Drawbridge Operation Regulations 33CFR Part 117
National Electrical Code (NEC)
National Fire Protection Association (NFPA) 70E - Standard for Electrical Safety in the Workplace
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CCHAPTER 7 - MAINTENANCE POLICIES 

7.1 INTRODUCTION 
This chapter describes minimum qualifications for maintenance technicians and provides detailed 
information for maintenance personnel to properly maintain the bridge in accordance with AASHTO 
guidelines. 

7.2 MAINTENANCE TECHNICIAN TRAINING
Maintenance technicians must be familiar with the layout of the bridge and all associated electrical and 
mechanical equipment and must be trained in the following areas. Training shall be scheduled and 
conducted by Delaware Department of Transportation.

7.2.1 BRIDGE LAYOUT
Each maintenance technician must be able to locate any piece of equipment of the bridge by name
and designation (i.e. span drive motor). He or she must have an in-depth understanding of the 
electrical and mechanical systems and understand the functions of these systems.

7.2.2 BRIDGE OPERATION
Maintenance technicians must be able to operate the bridge and all ancillary devices in a safe manner 
as described herein. Each maintenance technician must be trained on all modes of operation and have 
a basic understanding of operation of the bridge. 

7.2.3 TROUBLESHOOTING AND EMERGENCY SITUATIONS
Maintenance personnel must be trained in emergency situations and be capable to perform 
troubleshooting as described in this manual. In the event of an emergency, the operator must have 
knowledge of proper procedures describes herein.

7.2.4 BRIDGE MAINTENANCE
Maintenance technicians must be trained in bridge maintenance activities as specified herein.

7.3 LOCKOUT/TAGOUT PROCEDURE
No electrical apparatus or electrically driven apparatus should be worked on while energized. The 
appropriate circuit breakers and/or disconnect handles for the equipment being worked on shall be 
locked in the open (off) position and tagged. The appropriate, immediate upstream circuit breaker or 
protective device should always be used to electrically isolate the equipment. A sign should be posted 
on the control desk to identify that the devices are tagged out of service. A contact person shall be 
identified on the tag. All lock-out and tag-out procedures shall meet the requirements of NFPA 70E.
Use a voltage meter to check for stray voltage prior to servicing electrical equipment.

7.4 PERSONAL PROTECTIVE EQUIPMENT
Appropriate Personal Protective Equipment (PPE) should be utilized when performing all maintenance 
tasks. Refer to Section 11.5 “Material Data Sheets” for material information (including MSDS sheets) 
which indicate recommended PPE when handling specific materials. Appropriate PPE should also be 
used when working on electrical components.

7.5 MAINTENANCE ACCESS
Maintenance personnel can access the bridge equipment by following the information provided below.
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7.5.1 CONTROL ROOM
The control room is located in the control house located on the northwest side of the bridge and is 
accessible from the sidewalk. 

A control desk is installed in the control room and contains pilot devices and indicating lights to operate 
traffic signals, leaf motor, warning gates, brakes, and navigation lights.

The control room also contains the motor control cabinet and secondary resistors.

7.5.2 BASCULE PIER
The bascule pier contains the span drive machinery and provides access to the bascule span 
counterweight.  Access to the bascule pier is obtained through hatches located in the sidewalks on the 
east and west sides of the bridge.

The machinery platform is accessed through the vertical ladder located on the front wall of the bascule 
pier.  Machinery components that can be accessed from the machinery platform include the inboard 
trunnion bearings, shafts, couplings, bearings, open gearing, main leaf motor, brakes, rotary cam limit 
switch, and auxiliary air motor.

The outboard trunnion bearings, racks, pinions, and pinion bearings are accessed from the floor of the 
bascule pier.

The sump pump is located in the northwest corner of the bascule pier.

7.5.3 REST PIER
The rest pier (pier 2) is located on the south side of the bridge and provides access to the live load 
bearings, centering guides, and the fully seated limit switches.  The rest pier can be accessed with a 
boat.  Another means of access is to stop traffic and raise the bridge to allow personnel to lower down 
onto the rest pier. 

The submarine cable terminal box is located on the south side of the rest pier and requires a boat to
access.

7.5.4 FENDERS
The south fender is located adjacent to the rest pier and can be accessed by boat or a bridge opening.  
The north fender is located adjacent to the bascule pier and can be accessed from a boat or by climbing 
down the ladder adjacent to the control house on the west side of the bascule span.  Fenders provide 
access to the fender navigation lights.

7.6 MAINTENANCE OPENINGS
For the requirements on maintenance openings, refer to Chapter 2.

7.7 MAINTENANCE AND BRIDGE OPERATORS DURING OPENINGS
The bridge must be staffed with the following personnel unless otherwise noted during all maintenance 
openings:

One (1) Trained Bridge Operator
Two (2) Maintenance Technicians (not required for vessel openings)
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The bridge operator shall be stationed in the control room of the control house. During emergency 
situations where the bridge and/or ancillary devices malfunction, one of the trained technicians shall be 
capable of relocating to the machinery platform as required. 

The maintenance technicians shall be stationed in the vicinity of the machinery platform and capable of 
relocating as directed by the operator. 

7.8 MAINTENANCE FORMS
Maintenance personnel are required to complete maintenance forms provided in Chapter 10.

7.9 MAINTENANCE REPORTING PROCEDURES
All maintenance shall be conducted in accordance with procedures and protocols defined herein and in 
accordance with the latest edition of the AASHTO Movable Bridge Inspection, Evaluation and 
Maintenance Manual.

All maintenance activities shall be documented using forms provided in Chapter 10 of this manual.
Record copies of maintenance forms shall be kept and filed by the supervisor.
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ELECTRICAL AND MECHANICAL MAINTENANCE  

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHT 
The leaf support system consists of trunnion bearings, live load bearings, and a counterweight. The 
following outlines the preventative maintenance of these items. 

8.1.1 TRUNNION BEARINGS
DESCRIPTION

A pair of trunnion bearings supports each trunnion shaft mounted to the bascule girder and provides the 
rotational axis through the trunnion shafts.  Each trunnion bearing is supported by a trunnion bearing 
support frame. 

The trunnion bearings are split sleeve type journal bearings with split pillow blocks.  The bearing base is 
cast steel and the lower bushing a bronze alloy.  The bearing cap is cast steel with a keyed Babbitt bushing.  
Brass liners of various thicknesses are located between the bearing cap and base for adjustment due to 
wear of the lower bushing.  The trunnion shaft is forged steel. 

Each trunnion bearing has one grease fitting located in the bearing cap and four grease fittings located in 
the face of the trunnion shaft for a total of five grease fittings per trunnion bearing location. 

Refer to Photos numbered 9.1A and 9.1B. 

Refer to Sections 11.1.1 (ID # 29, 30, and 31) for component identification and 11.2.1 for lubrication 
schematics. 

NUMBER OF ITEMS AND LOCATION
There are four trunnion bearings.  Two bearings are used to support each bascule girder.  The trunnion 
bearing assemblies are located in the bascule pier just forward of the counterweight. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY
(Refer to Section 11.4.1 
for Bridge Maintenance 
Performance Standard)

Purge old grease by pumping new lubricant into the grease fittings. There 
are five grease fittings per trunnion bearing. Remove excess grease from 
the inboard and outboard sides of the trunnion bearings after lubricating.  
The lubricant should be Mobil Mobilux EP-2 grease or equivalent.
Remove any roadway debris that has accumulated on and around the 
trunnion assemblies and the portions of the bascule girders near the 
trunnions.
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ANNUALLY Check housing and supporting frame for signs of corrosion. Clean and spot 
paint corroded components. 
Check housing cap bolts and base bolts for tightness. Tighten loose 
fasteners. 
Observe the trunnion bearings during opening and closing operations of the 
leaf. Note any unusual movements, binding, or abnormal sounds.

8.1.2 LIVE LOAD BEARINGS
DESCRIPTION

The live load bearings react against the live load from traffic.  The live load bearing consists of a sole plate 
which is in contact with the masonry plate.   

The masonry plates are made of steel.  The sole plates are made of American Society for Testing and 
Materials (ASTM) A709 Grade 50 steel.  The sole plates are mounted to the bottom flange of each bascule 
girder at the toe of the span.  The masonry plates are mounted on top of pier 2 (from the south). 

The live load bearings are adjusted by adding or removing shims between the sole plate and bascule girder 
bottom flange. 

Refer to Photos numbered 9.1C, 9.1D, 9.3A, and 9.3B. 

Refer to Section 11.1.1 (ID # 47, 48, 49, and 50) for components identification. 

NUMBER OF ITEMS AND LOCATION
There is one live load bearing located at the toe of each bascule girder.  The live load bearings are 
accessible from pier 2. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Check that all live load bearing sole plates are in contact with their masonry 
plates when the span is closed and the brakes are set. There should be no 
movement of the live load sole plates when heavy traffic loads cross the 
span. 
Clean debris from all supporting members and plates. 
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ANNUALLY Check that all fasteners are tight and corrosion free. Tighten loose 
fasteners. 
Inspect masonry plate grout for cracking and evidence of deterioration. 
Check the contacting surfaces between the sole plate and masonry plate 
for deformations and wear. There should be no corrosion on the contact 
areas of either plate. If corrosion is present, clean the bearing surfaces. 
Spot paint the live load bearings and fasteners if corroded.  Painting should 
be done using the paint system specified by the DelDOT Standard 
Specifications for painting existing structural steel (color typically Forest 
Green #24172, Federal Standard 595C, and typically alkyd) and be 
compatible with the existing system.  The sole plate and masonry plate 
contacting surfaces should not be painted.

8.1.3 COUNTERWEIGHT
DESCRIPTION

The counterweight is a concrete mass that balances the weight of the bascule leaf that is forward of the 
trunnion centerline. 

The counterweight has two pockets located on the front face where balance blocks can be placed.  There 
are also steel plates mounted to the top of the counterweight to balance the bascule leaf. 

Refer to Photos numbered 9.1E and 9.1F. 

NUMBER OF ITEMS AND LOCATION
There is one counterweight located behind the trunnion bearings. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

ANNUALLY Check counterweight balance pockets for proper drainage and clean out 
debris. 
From the counterweight pit floor and platforms, visually check the 
counterweight concrete for spalling, cracks, and signs of structural distress. 
Check for shifting of balance blocks and plates.  Neatly restack blocks or 
plates that have fallen over or shifted out of position. 

8.2 SPAN DRIVE MACHINERY
The span drive machinery is located in the bascule pier on the machinery platform.  Span drive machinery 
consists of one 15 HP electric motor, one 4 HP auxiliary air motor, two brakes, two rack and pinion sets, two 
first intermediate gear sets, two second intermediate gear sets, two third intermediate gear sets, one main 
leaf motor gear set, nineteen shaft bearings, three couplings, and nine shafts.  The main leaf motor has a 
full load torque of 87 lb-ft at a speed of 900 RPM, and full load current of 66 Amperes. 
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8.2.1 AUXILIARY AIR DRIVE SYSTEM
DESCRIPTION

An auxiliary drive system provides a means to operate the span in the case of a failure of the main leaf 
motor.  A portable air compressor is brought on site to operate the auxiliary air motor. 

The reversible auxiliary air motor, manufactured by Ingersoll Rand, is model number 34RB029.  The 
auxiliary air motor has a maximum power output of 4 HP at 99 RPM.  The affixed gearbox has a gear ratio 
of 29:1.  The portable air compressor must supply an air pressure of 100 psi and 185 cfm. 

The air compressor supplies air through the filter, regulator, and air line lubricator prior to entering the air 
motor.  The filter, regulator, and lubricator were manufactured by Wilkerson.  The filter, model number F30, 
removes contaminants from the air supplied by the air compressor.  The regulator, model number R30, 
restricts the air pressure within the air line.  The regulator is set at 100 psi.  The lubricator, model number 
L30 EconOmist, adds oil to the air to properly lubricate the air motor vanes during operation of the motor.  
Rigid piping connects the filter, regulator, and lubricator. 

A shut off valve, manufactured by Nibco, is located directly upstream of the filter to prevent air from entering 
the auxiliary air motor. 

A directional valve, manufactured by Bosch Rexroth and model number PT-064501-00300, is located in the 
air line between the lubricator and the air motor.  The handle on the directional valve directs the flow of air 
into one of the two air lines which determines the rotation of the air motor shaft. 

Flexible air hoses, manufactured by Alfagomma and model number T-130 AK, connect the auxiliary air 
motor components.  Two flexible air hoses connect the directional valve to the auxiliary air motor.  A flexible 
air hose connects the air line lubricator to the control valve input.  A flexible air hose also connects the rigid 
piping to the portable air compressor.   

Air exits the air motor and leaves the system via the directional valve.  

The auxiliary air motor is connected to the span drive machinery by the auxiliary air motor disconnect 
coupling. 

Refer to Photos numbered 9.2A, 9.2C, 9.2D, 9.2E, and 9.2F. 

Refer to Sections 11.1.1 (ID # 36, 37, 38, 39, 40, and 41) for component identification and 11.2.1 for 
lubrication schematics.  Refer to Sections 11.7.1, 11.7.2, 11.7.3, and 11.7.4 for manufacturer’s maintenance 
manuals. 

NUMBER OF ITEMS AND LOCATION
There is one auxiliary air motor system on the machinery platform. 
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MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Remove filter reservoir and clean out any contaminants.  
Inspect lubricator oil level.  Remove the fill plug and add Ingersoll Rand No. 
50 oil or equivalent until oil level is ¼” from the top of the bowl. 
Verify the auxiliary air motor gear box oil level is up to the oil level plug.  If 
the oil level is low, add oil until the oil level is up to the oil level plug.  Use 
Mobil Mobilgear 600 XP 220 or equivalent oil. 
Perform a test operation of the bridge using the auxiliary drive air motor.  
Inspect the air lines for leaks during operation of the air motor.  Inspect the 
condition of the air line piping and hoses.

FIVE YEARS Drain, flush, and refill auxiliary air motor gear box oil.  Remove fill plug, vent 
plug, and drain oil from the auxiliary air motor gearbox.  Flush housing with 
Mobil Mobilgear 600 XP 220 or equivalent oil that is compatible with the oil 
that is used during operation of the bridge. Reinstall drain plug and fill with 
Mobil Mobilgear 600 XP 220 or equivalent.  The oil level should be up to the 
oil level plug hole.   Reinstall fill plug and vent plug.  Clean any spilled oil on 
the housing or surrounding area.  
Disassemble and service the filter in accordance with Section 11.7.2.  
Inspect filter components for wear and replace if damaged. Clean and 
reassemble filter components.   
Disassemble and service the regulator in accordance with Section 11.7.3.  
Inspect regulator components for wear and replace if damaged. Clean and 
reassemble regulator components. 
Disassemble, drain, and service the lubricator in accordance with Section 
11.7.4.  Inspect lubricator components for wear and replace if damaged. 
Clean and reassemble lubricator components.  Remove fill plug and add 
Ingersoll Rand No. 50 oil or equivalent until oil level is ¼” from the top of the 
bowl. 
After servicing components, check system for air leaks. 

8.2.2 MOTOR BRAKE AND MACHINERY BRAKE
DESCRIPTION

The motor and machinery brakes are used for normal and emergency stopping of the span during bridge 
operations.   

The motor and machinery brake were manufactured by Mondel and are electric shoe brakes. 

The motor brake model number is 10MBTE-ED23/5S.  The machinery brake model number is 13MST/E-
ED80/6S.  The motor brake utilizes a 10 inch diameter brakewheel.  The machinery brake utilizes a 13 inch 
diameter brakewheel. 
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The motor brake torque setting shall provide 150 ft-lbs of braking torque at the motor brakewheel.  The 
machinery brake torque setting shall provide 300 ft-lbs of braking torque at the machinery brakewheel. 

The motor and machinery brakes are spring set and electro-hydraulically released, as commanded by the 
bridge control system. 

Refer to Photos numbered 9.2A, 9.2B, 9.2G, and 9.2H. 

Refer to Section 11.1.1 (ID # 1 and 10) for component identification.  Refer to Sections 11.7.5 and 11.7.6 for 
manufacturer’s maintenance manuals. 

NUMBER OF ITEMS AND LOCATION
The span drive machinery is equipped with one motor brake and one machinery brake. 

One motor brake is located at the rear of the main leaf motor within the main leaf motor enclosure.  The 
machinery brake is located on the east side of the machinery platform adjacent to the third intermediate 
gear set. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL In the event that brakes require the following items, refer to the 
Manufacturer’s Operation and Maintenance Manuals for detailed 
instructions. 
Motor brake and machinery brake actuator repairs should be performed by a 
Mondel authorized specialist.  Replacement thruster oil shall be provided by 
the Mondel authorized specialist.  The motor brake and machinery brake 
frames shall be adjusted by the Contractor. 

ANNUALLY 
(Refer to Section 
11.4.3 for Bridge 
Maintenance 
Performance 
Standard)

Inspect brake shoes and drums for wear, dust, dirt, grease, and proper 
adjustment.  Check the brake pad thickness.  Notify the Engineer if the 
remaining thickness is less than 1/16 inch. 
Check clearances between the brake shoes and brakewheel.  The 
measured gap shall have a minimum of 1/64 inch clearance between the 
brake shoe and brakewheel when hand released.  If clearances need to be 
adjusted, the linkages shall be adjusted in accordance with Sections 11.7.5 
and 11.7.6.  If adjustments are made to the linkages, the reserve stroke and 
torque setting should be verified and adjusted as well.  Adjustment 
procedures are located within Sections 11.7.5 and 11.7.6. 
Inspect mechanical linkages for wear, broken parts, and tightness of nuts 
and bolts.  Check for freedom of moving parts (no binding or sticking).  
Check the brake housing and linkages for evidence of water dripping on the 
brake and corrosion. 
Check for excessive heating of parts evident by discoloration of metal parts. 



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 3-151 – Front Street Bridge 

July 2018 8-7 Delaware Department of Transportation 

Check operation of the brake during test operations of the bridge.  Check for 
any unusual odor and excessive vibration. 
Check adjustment of limit switches and hand release devices and adjust for 
proper operation.  When the brake hand release lever is pulled up, the brake 
pads should release from the brakewheel.  The motor brake has three limit 
switches.  The machinery brake has three limit switches.  Verify brake limit 
switches provide proper indication at the control desk when the brake is set, 
released via the control system, and hand released.  Adjust limit switch lever 
arms for proper indication. 
Check the brake reserve stroke height with a scale.  The reserve stroke 
height of the motor brake should be 0.7 inch +/- 1/16 inch.  The reserve 
stroke height for the machinery brake should be 0.8 inch +/- 1/16 in.  The 
reserve stroke refers to the exposed thruster rod length, measured from the 
top of the thruster cover to the bottom of the lug at the end of the thruster 
rod (refer to Figure 2 of Sections 11.7.5 and 11.7.6).  As the brake pads 
wear, the reserve stroke becomes shorter.  If the reserve stroke requires 
adjustment, adjust linkages as specified in Sections 11.7.5 and 11.7.6. 
Check the motor brake and machinery brake spring tension via the brake 
torque gauge located near the thruster.  The motor brake should be set to 
provide a braking torque of 150 ft-lbs.  The machinery brake should be set 
to provide a braking torque of 300 ft-lbs.  The torque is read by matching the 
top of the spring block to the corresponding torque value on the scale.  To 
adjust the brake torque, turn the torque adjustment screw until the top of the 
spring block is at the appropriate torque setting on the scale.  Check 
operation of the brake (bullet 5 above) to confirm proper operation of the 
motor brake or machinery brake after adjustment. 
Check for loose brake terminations.  Tighten loose connections.  
During winter months, verify that the brake pads are not frozen to the 
brakewheel.

8.2.3 COUPLINGS
DESCRIPTION

Each coupling transfers torque from one shaft to another. 

One gear coupling, manufactured by Falk, is used to transmit the torque in the span drive machinery.  The 
gear coupling is model 1020G10. 

The gear coupling has two grease fittings in the coupling cover. 

One auxiliary air motor manual disconnect coupling, manufactured by Kop-Flex, is used to transmit the 
torque from the auxiliary air motor to the span drive machinery.  The auxiliary air motor disconnect coupling 
is model FCC, size 1.5. 

The auxiliary air motor disconnect coupling has two purge plugs located on the flange of each coupling half. 
There are two plugs in the shifting collar.  When lubricating the shifting collar, replace the plugs with grease 
fittings.

A jaw coupling, manufactured by Boston Gear, is used to connect the rotary cam limit switch gearbox to the 
span drive machinery.  The jaw coupling is model FC15-3/4.  The jaw coupling does not require lubrication. 
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Refer to Photos numbered 9.2A, 9.2C, and 9.2J. 

Refer to Sections 11.1.1 (ID # 6, 34, and 42) for component identification and 11.2.1 for lubrication 
schematics.  Refer to Sections 11.7.7 and 11.7.8 for manufacturer’s maintenance manuals. 

NUMBER OF ITEMS AND LOCATION
The span drive machinery has one gear coupling.  The gear coupling is located in front of the main leaf 
motor enclosure adjacent to the main leaf motor gear set and connects the east and west third intermediate 
pinion shafts. 

The span drive machinery has one manual disconnect coupling located between the auxiliary air motor 
output shaft and the auxiliary pinion shaft. 

The span drive machinery has one jaw coupling.  The jaw coupling is located at the rotary cam limit switch 
input shaft on the west side of the machinery platform, adjacent to the second intermediate pinion shaft. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Do not disassemble couplings unless shafts are properly supported. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect key and keyways at all couplings for grease leakage, tightness, and 
cracking. Check coupling flange bolts for corrosion and tightness. Per the 
manufactures installation instructions, the gear coupling fasteners should be 
torqued to 31 ft-lbs and the disconnect coupling fasteners torqued to 20 ft-
lbs. 
Inspect for leaks at seals and gaskets. If the seal is leaking, inspect for 
damage. Notify the Engineer if the seal is damaged. 
Inspect the jaw coupling for cracking or damage. 

SIX MONTHS 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

For the gear coupling and manual disconnect coupling, purge lubricant and 
replace with new Mobil Mobilux EP-0 or equivalent. 
Visually inspect couplings for relative movement between coupling 
components during operation of the span drive machinery. 

ANNUALLY  
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

For the manual disconnect coupling shifting collar, purge lubricant and 
replace with new Mobil Mobilux EP-0 or equivalent. 
Manually test the clutch to ensure it properly engages and disengages the 
auxiliary air motor disconnect coupling. 
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8.2.4 BEARINGS
DESCRIPTION

Roller bearings and sleeve bearings support the various span drive machinery shafting. 

The third intermediate pinion shafts are supported by pillow block tapered roller bearings manufactured by 
Sealmaster.  Two pillow block tapered roller bearings, model number RPB-212-4C, support the west third 
intermediate pinion shaft.  Three pillow block tapered roller bearings support the east third intermediate 
pinion shaft.  Two are model number RPB-212-4C (located west of the brake) and one is RPB-215-4C 
(located to the east of the machinery brake).  A grease fitting is located in each bearing cap and grease is 
purged through the shaft/seal interface. 

The second intermediate pinion shafts are each supported by two pillow block spherical roller bearings 
manufactured by Torrington.  The spherical roller bearings are model number SAFS-024x4.188 and have a 
tapered bore. A grease fitting is located in each bearing cap and two purge plugs are located in the housing 
base. 

The main pinion shaft and first intermediate pinion shaft are supported by sleeve bearings.  The sleeve 
bearings contain bronze bushings in the cap and base.  A grease fitting is located in each bearing cap and 
grease is purged through the shaft/bushing interface. 

The auxiliary pinion shaft is supported by two spherical roller bearings manufactured by Sealmaster.  The 
model number for the bearings is SPB2108-C2.  A grease fitting is located in the bearing cap and grease is 
purged through the shaft/seal interface. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2H, 9.2I, 9.2J, 9.2K, and 9.2L. 

Refer to Sections 11.1.1 (ID # 5, 7, 9, 11, 13, 17, 19, 21, 24, 27, 33, 43, and 46) for component identification 
and 11.2.1 for lubrication schematics.  Refer to Sections 11.7.9, 11.7.10, and 11.7.11 for manufacturer’s 
maintenance manuals. 

NUMBER OF ITEMS AND LOCATION
There are a total of eleven roller bearings and eight sleeve bearings used to support the span drive 
machinery shafting.  The bearings are located on the machinery platform in the bascule pier. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.1 for Bridge 
Maintenance 
Performance 
Standard)

For sleeve bearings, fill with new grease to completely purge the bearings of 
the existing grease. Remove excess purged grease. Use Mobil Mobilux EP-
2 or equivalent. 
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SIX MONTHS 
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard)

For tapered roller bearings and Sealmaster spherical roller bearings, 
lubricate bearings with Mobil Mobilgrease XHP 222 or equivalent.   
For Torrington spherical roller bearings, add replenishment grease.  Use 
Mobil Mobilgrease XHP 222 or equivalent. 

ANNUALLY Check bearing cap and base fasteners for tightness. Tighten loose 
fasteners.  The Sealmaster tapered roller bearing cap fasteners should be 
torqued to 75 ft-lbs and set screws torqued to 33 ft-lbs to 43 ft-lbs.  The 
Sealmaster spherical roller bearing set screws should be torqued to 55 ft-
lbs. 
Check that all main pinion bearing set collar set screws are secure. Tighten 
set screws if loose. 

TWO YEARS 
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard)

For Torrington spherical roller bearings, replace lubricant with Mobil 
Mobilgrease XHP 222 or equivalent. 

8.2.5 OPEN GEARING
DESCRIPTION

Each open gear set increases torque and reduces rotational speed to operate the bridge. 

Working from the motors towards the main pinion and rack, the open gear sets are identified as the motor 
gear set, the third intermediate gear set, the second intermediate gear set, the first intermediate gear set, 
and the main pinions and racks.  The third intermediate gear sets, second intermediate gear sets, first 
intermediate gear sets, and main pinions and racks are symmetrical about the centerline of the bridge. 

The main leaf motor gear set, located at the output of the main leaf motor, consists of a gear, the motor 
pinion and the auxiliary air motor pinion.  The gear is a 99 tooth spur gear with a 33.00 inch pitch diameter, 
standard 20° involute tooth profile, and a face width of 2 ½ inches.  The gear is keyed to the west third 
intermediate shaft.  The motor pinion is a 15 tooth spur gear with a 6.00 inch pitch diameter, standard 20° 
involute tooth profile, and a face width of 2 ½ inches.  The pinion is keyed to the main leaf motor front output 
shaft.  The auxiliary air motor pinion is identical to the pinion located on the main leaf motor, and is keyed to 
the auxiliary pinion shaft. 

Each third intermediate gear set consists of a pinion and gear.  The gear is a 75 tooth spur gear with a 
30.00 inch pitch diameter, standard 20° involute tooth profile, and a face width of 2 ½ inches.  The third 
intermediate gears are keyed to the second intermediate pinion shafts.  The pinion is a 15 tooth spur gear 
with a 6.00 inch pitch diameter, standard 20° involute tooth profile, and a face width of 2 ½ inches.  The 
third intermediate pinions are keyed to the third intermediate pinion shafts. 

Each second intermediate gear set consists of a pinion and gear.  The gear is a 66 tooth spur gear with a 
31.51 inch pitch diameter, standard 20° involute tooth profile, and a face width of 4 inches.  The second 
intermediate gears are keyed to the first intermediate pinion shafts.  The pinion is a 18 tooth spur gear with 
a 8.59 inch pitch diameter, standard 20° involute tooth profile, and a face width of 4 inches.  The second 
intermediate pinions are keyed to the second intermediate pinion shafts. 

Each first intermediate gear set consists of a pinion and gear.  The gear is an 58 tooth spur gear with a 
46.15 inch pitch diameter, standard 20° involute tooth profile, and a face width of 6 inches.  The first 
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intermediate gears are keyed to the main pinion shafts.  The pinion is a 15 tooth spur gear with an 11.93 
inch pitch diameter, standard 20° involute tooth profile, and a face width of 6 inches.  The first intermediate 
pinions are keyed to the first intermediate pinion shafts. 

Each rack is a 30 tooth rack with a 70 inch pitch diameter, standard 20° involute tooth profile, and a face 
width of 11 ½ inches.  The rack is made of cast steel.  Each main pinion is a 15 tooth spur gear with an 
17.91 inch pitch diameter, standard 20° involute tooth profile, and a face width of 11 ½ inches.  The main 
pinions are keyed to the main pinion shafts. 

All open gearing is lubricated with grease that must be brushed onto the gear teeth manually, as described 
below. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, 9.2G, 9.2I, 9.2J, 9.2K, and 9.2L. 

Refer to Sections 11.1.1 (ID # 3, 4, 12, 14, 16, 18, 22, 23, 26, 28, and 44) for component identification and 
11.2.1 for lubrication schematics. 

NUMBER OF ITEMS AND LOCATION
The open gearing is located on the machinery platform located above the roadway.  A rack and pinion set is 
located at the centerline of each bascule girder. 

There are two main pinion and rack sets, two first intermediate gear sets, two second intermediate gear 
sets, two third intermediate gear sets, and one spur gear set located at the output of the main leaf motor. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Remove any debris, including leaves, sand, dirt, and bird debris, from gear 
teeth. 
Remove any lubricant that has been displaced to non-contacting surfaces 
with rags and scrapers. 
Lubricate teeth using Mobil Mobiltac 325 NC or equivalent. 
Clean out rack supports of debris and water. 
Remove any roadway debris that has accumulated on the bascule girder 
flanges above and around the open gearing and rack support. 
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ANNUALLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Replace open gear lubricant using Mobil Mobiltac 325 NC or equivalent. 
Verify that fasteners connecting the rack to the rack support are secure 
and free of corrosion. Tighten loose fasteners. Spot paint corroded 
fasteners. Painting should be done using the paint system specified by the 
DelDOT Standard Specifications for painting existing structural steel (color 
typically Forest Green #24172, Federal Standard 595C, and typically alkyd) 
and be compatible with the existing system.   
Visually inspect keys and keyways for cracking. Verify keys are secure 
within the keyways. 
Observe the open gearing during raising and lowering operations. Note 
excessive vibrations, binding, and unusual noises. 

8.3 CENTERING EQUIPMENT 
The live load bearing masonry plates contain a beveled centering guide on the outboard side of both 
masonry plates which centers the movable leaf as it is lowered into the fully seated position. 

8.3.1 CENTERING GUIDES
DESCRIPTION

The centering guides align the toe of the movable leaf while in the seated position. 

The centering guides are located on the outboard side of the live load bearing masonry plates.  The 
centering guides comprise of a bent angle approximately 5 inches high.  The centering guides are secured 
to the masonry plates with one anchor bolt. 

The centering guides do not require lubrication. 

Refer to Photos numbered 9.1D, 9.3A, and 9.3B. 

Refer to Section 11.1.1 (ID # 51) for component identification. 

NUMBER OF ITEMS AND LOCATION
There are two centering guides located at pier 2, adjacent to the live load bearings. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check the centering guide anchor bolts for deterioration or signs of distress. 
Check the beveled plate for deformations and signs of damage.  
Components should have flaking paint brushed clean and spot painted.
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8.4 TRAFFIC GATES 
Traffic gates are comprised of warning gates located on the approaches and are used to stop traffic prior to 
a bridge opening. 

8.4.1 WARNING GATES
DESCRIPTION

Warning gates signal on and off going traffic to stop for a bridge opening.   

The south warning gate is model VW-5 and manufactured by B&B Roadway.  The north warning gate is 
model VT-40 and manufactured by B&B Roadway. 

Refer to Photos numbered 9.4A, 9.4B, 9.4C, 9.4D, 9.4E, 9.4F, 9.4G, 9.4H, and 9.4I. 

Refer to Sections 11.1.2 (ID # 54, 58, 60, 63, 64, 71, 73, 75, 78, and 81) for component identification, 11.2.2 
for lubrication schematic, 11.6 for component manufacturer list, 11.8.1 for the manufacturer’s manual of the 
south warning gate, and 11.8.2 for manufacturer’s literature for the north warning gate. 

NUMBER OF ITEMS AND LOCATION
There are two warning gates.  One is located on the north approach and one is located on the south 
approach.  The warning gate machinery is located within each warning gate housing. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract 

SIX MONTHS  Check the oil level in both sections of the transmission. If oil is low, check 
seals for evidence of leaks and add oil until the oil level is up to the oil level 
plug or sight gage.  For the north warning gate transmission, use Mobil 
600W Cylinder Oil or equivalent for the permanent oil and for flushing the 
housing.  For the south warning gate transmission, use Mobil SHC 626 or 
equivalent for the permanent oil and for flushing the housing.   
Lubricate pivot shaft bearings and rod ends until clean grease flows from the 
bearing or rod end. Use Mobil Mobilux EP-2 or equivalent. 
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 Adhesive 
Chain Lubricant or equivalent. 
Check the roller chain tension and adjust tension if needed.  The south 
warning gate roller chain sag should be 1/8” +/- 1/8”.  The north warning gate 
roller chain sag should be 1/4” +/- 1/8”.  Refer to the manufacturer’s 
maintenance guidelines in Section 11.8.1 for adjusting the chain tension.  
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ANNUALLY Check hardware for damage and corrosion. Replace damaged hardware. 
Check electrical connections and tighten loose connections. 
Remove excess grease, oil and debris from equipment. 
Check gate housing for corrosion. Clean and spot paint areas of corrosion 
on the housing. 
Check condition of gaskets and replace if damaged. 

8.5 ELECTRICAL POWER SYSTEMS 

8.5.1 CONTROL ENCLOSURE
DESCRIPTION

Control enclosures house motor controllers, relays, contactors, over-current protection, etc. to control and 
operate the bridge and all ancillary devices. The motor control enclosure includes the control equipment 
required for traffic signals, warning gates, brakes, and leaf motor operation. 

Refer to Photos numbered 9.6A, 9.6B, 9.6C, 9.6D, 9.6E, and 9.6F. 

NUMBER OF ITEMS AND LOCATION
A single motor control cabinet is located in the control house.   

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches with 3-IN-ONE Multi-Purpose Oil. 
Inspect terminal block screws for tightness. Hand tighten loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on trip 
or switch off conditions. With the circuit breaker in the OFF position, use a 
multimeter to measure the current and voltage on the load side conductors. 
The multimeter should read 0 amps and 0 volts. 
Check all starter contacts. Note when nearly all the silver tip is gone and the 
contact tip support is exposed. Do not file the contacts. Filing or otherwise 
dressing the contacts only results in lost tip material and reduces starter life. 
Check the condition of gaskets and replace if damaged. 
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ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, or 
connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware.  Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and that 
the contacts are fully sealed in the closed position.  In order to manually 
operate a motor controller/contactor without load, remove power to the cabinet 
and with a non-conductive screwdriver, press the button on the contactor.  The 
button is usually located on the front or bottom of the housing.  
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing. A loud noise and arcing on 
closing is usually due to contact bounce.

8.5.2 SECONDARY RESISTORS
DESCRIPTION

The drive resistors are installed inside a ventilated enclosure. As the span operates, the bridge operator 
changes the secondary resistance connected to the motor by changing the position of the span control drum 
switch, which in turn changes the speed of the motor. 
Refer to Photos numbered 9.6A and 9.6F. 

NUMBER OF ITEMS AND LOCATION
There is a single secondary resistor enclosure located above the motor control cabinet in the control house. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. 
Inspect and test terminal block screws for tightness. Hand tighten all loose 
connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 

8.5.3 PANELBOARDS
DESCRIPTION

Lighting and power panelboards are assemblies of bus bars and main/branch circuit breakers.  The circuit 
breakers provide over-current protection as well as a means of turning on and off electrical distribution 
circuits. 
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Refer to Photos numbered 9.5B and 9.5C. 

NUMBER OF ITEMS AND LOCATION
Two panelboards are located in the control house. Panelboard LP1, located on the south side of the 
entrance door, contains breakers for the motor, lights, and all other circuits. Panelboard LP2, located on the 
north side of the entrance door, only contains breakers for the brakes. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for moisture and corrosion. Replace corroded hardware.  
Examine bus bar connections for poor or loose connections and evidence of 
overheating. If necessary, pop out, but do not disconnect the circuit 
breakers. 
Lubricate door hinges and latches with 3-IN-ONE Multi-Purpose Oil. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions.   With the circuit breaker in the OFF position, 
use a multimeter to measure the current and voltage on the load side 
conductors.  The multimeter should read 0 amps and 0 volts. 
Measure resistance to ground at each panelboard using a clamp on ground 
resistance tester.  Confirm that the main electrical service to the bridge is off 
before performing any test.  Follow the meter manufacturer’s 
recommendations for isolating the grounding electric. With the meter 
clamped around the grounding electrode, verify resistance is 25 ohms or 
less.

8.5.4 PORTABLE GENERATOR CORD SET
DESCRIPTION

A cord set is installed to connect a portable generator to the bridge electrical system in order to power the 
bridge and ancillary equipment should utility power become unavailable.  Requirements for portable 
generator operation are specified in Chapter 4.  

Refer to Photo numbered 9.5A. 

NUMBER OF ITEMS AND LOCATION
There is one portable generator cord set connected to the manual transfer switch on the near (north) side 
approach. 
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MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect the cables and associated equipment for wear or damage. 
Using an off-site portable generator, start and run the bridge for one 
complete opening using the main leaf motor.  Refer to Section 4.2 “Portable 
Generator Operation” for additional information.

 

8.5.5 SAFETY (MANUAL TRANSFER) AND DISCONNECT SWITCHES
DESCRIPTION

Switches are devices for making, breaking, or changing connections in an electric circuit under the 
conditions of the load for which it is rated.  There are various types of switches; some of the more common 
are main circuit breakers and motor disconnect switches. 

Refer to Photos numbered 9.2A, 9.2B, 9.2D, 9.4E, 9.4G, 9.5A, and 9.6J. 

NUMBER OF ITEMS AND LOCATION
Disconnect switches are located throughout the bridge. 

The main leaf motor, motor brake, and machinery brake disconnect switches are located at the machinery 
platform in the bascule pier.  One warning gate disconnect switch is located in each warning gate housing.  
The manual transfer switch (MTS), which serves as a service disconnect for electrical power to the bridge, is 
located on the near (north) side approach. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use proper personal protective equipment when working on energized equipment. Arc flash and 
other dangers are present and may result in injury or death.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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GENERAL When replacing contacts or other current-carrying parts, clean surfaces that 
are to be bolted together. 

ANNUALLY Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check contacts for wear and pitting. 
Check for excessive arcing. 
Check condition of gaskets (for dust-tight or watertight units). Replace 
damaged gaskets. 
For fused units, inspect all circuit breakers. Verify with a meter that 
continuity is broken on trip or switch off conditions. With the circuit breaker 
in the OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 volts. 
Test the manual transfer switch with operation of the portable generator. 

 

8.5.6 ELECTRICAL CONDUCTORS
DESCRIPTION

Conductors may be stranded single-conductor or multiple-conductor cable. 

NUMBER OF ITEMS AND LOCATION
Numerous electrical conductors are located throughout the bridge. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness at each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.
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8.5.7 DROOP CABLES
DESCRIPTION

Droop cables are flexible electrical conductors that are routed from the fixed portion of the bascule pier to 
the span pendulum navigation lights and fully closed limit switches. When the bridge is seated, the droop 
cables are partially submerged in water. 

Refer to Photos numbered 9.6K, 9.6M, and 9.6O. 

NUMBER OF ITEMS AND LOCATION
Droop cables are located at the bascule pier and bascule span. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.

8.5.8 SUBMARINE CABLES
DESCRIPTION

Submarine cables are electrical conductors routed from the control house underneath the river to the rest 
pier to distribute power and control to the traffic signals and far side warning gate.  The end of the 
submarine cable is connected to a terminal enclosure on the rest pier which is only accessible from a boat. 

Refer to Photos numbered 9.6L and 9.6M. 

NUMBER OF ITEMS AND LOCATION
A single submarine cable is routed from the control desk to the terminal cabinet located on the south side of 
the rest pier (pier 2). 
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MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Visually inspect the submarine cable and watch for signs of cracks, 
deterioration, and discoloration of the cable jacket. 

8.6 LIGHTING SYSTEMS 

8.6.1 NAVIGATION LIGHTS
DESCRIPTION

Fender navigation lights are red lighting fixtures.  Their function is to enhance visibility of the fenders and 
locate the channel for marine vessels.  

The red/green bascule span pendulum navigation lights are divided fixtures, with portions that are red and 
portions that are green.  When the leaf is fully open, the two pendulum navigation lights located on the span 
turn from red to green.  When the leaf is not fully open, all pendulum navigation lights are red. 

Refer to Photos numbered 9.4I and 9.4J. 

NUMBER OF ITEMS AND LOCATION
Three red fender lights are located on each fender ring.  There are two bascule span pendulum navigation 
lights. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check navigation lights for proper operation. 
Replace lamps if damaged or nonfunctional. 
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ANNUALLY Check gaskets and replace if damaged. 
Tighten loose connections. 
Check for corrosion of metal parts.  Replace corroded hardware. 
Check for worn or broken mechanical parts.  Check for cracked lenses. 

FIVE YEARS Replace lamps. 

8.6.2 INTERIOR/EXTERIOR LIGHTS
DESCRIPTION

Various light fixtures are mounted throughout the bridge. The lighting panelboard is located in the control 
house to feed the lights. 

Refer to Photos numbered 9.7C, 9.7D, and 9.7E. 

NUMBER OF ITEMS AND LOCATION
There are numerous lights located throughout the bridge. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check for burned out lamps. Replace burned out lamps. Verify light 
switches function properly. 

ANNUALLY Clean luminaire lenses, interior surfaces, and weep holes (where 
applicable). 
Check gaskets and replace if damaged. 
Tighten loose connections. 
Inspect for corrosion of metal parts. Spot paint corroded components. 
Test emergency light fixtures and batteries. Replace if battery is not 
operational.  
Check parts for wear or damage. 

8.6.3 TRAFFIC AND ADVANCED WARNING SIGNALS
DESCRIPTION

Traffic and advanced warning signals caution roadway and pedestrian traffic before and during periods of 
span operation. 

Refer to Photos numbered 9.4A, 9.4B, 9.4C, 9.4D, 9.4I, and 9.5A. 

NUMBER OF ITEMS AND LOCATION
There are four traffic signals on the bridge mounted to traffic signal poles ahead of the warning gates.  The 
lights turn from green to amber and then to red before each opening.  A warning bell is located on one of the 
near side traffic signal poles to alert traffic of a bridge opening. 
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There is an advanced warning beacon and sign on the near side approach.  The beacon lights will 
alternately flash during a bridge opening. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check lights for proper illumination and replace bulbs when they do not 
illuminate or are not working.  
Verify proper operation during marine and maintenance openings. 

THREE MONTHS Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the control 
console. Progression in fuse design has produced fuses that are 
mechanically equivalent but not electrically equivalent. Fuses may not have 
the same short-circuit withstand ability and current limiting ability. 

ANNUALLY Clean all reflectors, lenses, and spot paint heads. 

8.6.4 TRAFFIC GATE ARM LIGHTS
DESCRIPTION

Traffic gate arm lights caution roadway traffic before and during periods of span operation. 

Refer to Photos numbered 9.4C and 9.4D. 

NUMBER OF ITEMS AND LOCATION
There are red flashing gate arm lights mounted on the two warning gates. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check traffic gate arm lights for proper operation. Replace burned out bulbs. 
THREE MONTHS Inspect all fuses with a meter and verify continuity. For fuse replacement, 

always install the same type and rating fuses furnished with the control 
console. Progression in fuse design has produced fuses that are 
mechanically equivalent but not electrically equivalent. Fuses may not have 
the same short-circuit withstand ability and current limiting ability.
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SIX MONTHS Check gate arm lights and wiring for damage. 

8.7 ELECTRIC MOTORS 

8.7.1 MAIN LEAF (SPAN) MOTOR
DESCRIPTION

The main leaf motor transforms electric power to mechanical power to raise and lower the leaf. 

Normal operation of the bridge utilizes the main leaf motor located on the machinery platform.  However, in 
the event the leaf motor or drive is not operational, the leaf can still be operated by using the auxiliary air 
motor.  

Refer to Photos numbered 9.2A and 9.2G. 

Refer to Sections 11.1.1 (ID # 2) for component identification, 11.2.1 for lubrication schematic, and 11.9.1 
for manufacturer’s literature. 

NUMBER OF ITEMS AND LOCATION
The main leaf motor is rated 15 HP and is located on the machinery platform. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 3-151 – Front Street Bridge 

July 2018 8-24 Delaware Department of Transportation 

ANNUALLY  
(Refer to Section 
11.4.2 for Bridge 
Maintenance 
Performance 
Standard) 

Check for leakage around bearings. Clean off excess grease and dirt using 
a rag and WD-40 Specialist Machine and Engine Degreaser or equivalent.  
Verify that shaft end-play is normal by moving the motor shaft by hand (with 
power off and motor not in operation) and determining whether movement is 
excessive (more than 1/16”). 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check all 
bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration.  
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer. Notify bridge management if the 
measured temperatures are above 100  F. 
Lubricate main leaf motor bearings with Mobil Unirex N2 or equivalent. 
Check painted surface for signs of corrosion.  Clean and spot paint areas of 
corrosion. Do not paint nameplates. 
Check the phase currents flowing in the motor under loaded conditions with 
a clamp-on ammeter.  Utilize a true RMS ammeter.  Compare the measured 
current with the nameplate data.  Record values in the “Notes” sections of 
the maintenance checklist.

FIVE YEARS Clean and paint the motor.  Do not paint nameplates 

8.7.2 WARNING GATE MOTORS
DESCRIPTION

The electric motors for the warning gates transform electric power to mechanical power to operate each 
traffic gate.  Each warning gate motor is provided with a solenoid brake to provide holding torque on the 
specific device. 

Refer to Photos numbered 9.4F and 9.4H. 

Refer to Section 11.1.2 (ID # 52, 53, 69, and 70) for component identification.  

NUMBER OF ITEMS AND LOCATION
There are two warning gate motors.  One warning gate motor is located within each warning gate housing. 
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MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use CAUTION and VERIFY gate arm travel areas are clear of personnel and obstructions prior to 
operating 

the traffic gates for maintenance to prevent injury or damage to equipment. 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Motors Check for leakage around bearings. Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine and Engine Degreaser or 
equivalent. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check 
all bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer. Notify bridge management 
if the measured temperatures are above 100  F.
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections and tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor. Check for collections of dirt or 
gum, evidence of water dripping, or corrosion. Clean the solenoid 
brake components of dirt, gum, water, and corrosion. 
Observe the brake during operation of the gate.  Check for excessive 
vibration or unusual noise during operation. 

8.8 CONTROL SYSTEM 

8.8.1 CONTROL CONSOLE
DESCRIPTION

The control console is fabricated from an individual free standing cabinet which houses indicating lights, 
selector switches, pushbuttons, meters, control relays, contactors, circuit breakers, fuses, and terminal 
blocks.  



Operations and Maintenance Manual   Chapter 8 – Electrical and Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 3-151 – Front Street Bridge 

July 2018 8-26 Delaware Department of Transportation 

Refer to Photos numbered 9.6G, 9.6H, and 9.6I. 

NUMBER OF ITEMS AND LOCATION
The control console is located in the control room on the top floor of the control house. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DexoIT D5 contact 
cleaner or equivalent. 
Check for corrosion and moisture. Replace corroded hardware. 
Lubricate door hinges and latches with 3-IN-ONE Multi-Purpose Oil. 
Inspect terminal block screws for tightness. Hand tighten all loose 
connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Check all starter contacts. Note when nearly all the silver tip is gone and the 
contact tip support is exposed. Do not file the contacts. Filing or otherwise 
dressing the contacts only results in lost tip material and reduces starter life. 
Inspect all relays and tighten connections when loose. 
Check all pushbuttons, selector switches, and meters for damage and 
proper operation. 
Check all indicating lights by pushing each light and verifying that it 
illuminates.  Replace burned out bulbs. 
Visually inspect Uninterruptable Power Supply (UPS) including the status 
indicating light. 
Check condition of gaskets and replace if damaged. 
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ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connections points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay or contactor with the associated circuit breaker off, verify 
that power is off, and with a non-conductive screwdriver, press the button on 
the relay or contactor.  The button is usually located on the front or bottom 
of the housing.  
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, both on opening and on closing. A loud noise and 
arcing on closing is usually due to contact bounce. 
Verify the power on indicator on the UPS is steady ON and no audible 
indication is present. If any other indication is present, consult 
manufacturer’s literature. 

8.8.2 LIMIT SWITCHES

DESCRIPTION
A limit switch is a switching device that provides feedback in an electrical circuit.  When actuated, this 
device will restrict or initiate an operation. 
Refer to Photos numbered 9.2E, 9.2G, 9.2H, 9.2I, 9.2J, 9.3A, 9.3B, 9.4E, 9.4F, 9.4G, 9.4H, 9.6N, and 9.6O. 
Refer to Sections 11.1.1 and 11.1.2 (ID # 1, 10, 35, 65, 66, 68, 82, and 83) for component identification. 

NUMBER OF ITEMS AND LOCATION
Limit switches and resolvers on the bridge are located as follows: 

Span Control 
o Four Circuit Span Position Rotary Cam Limit Switch with Resolver (1) – One located 

on the machinery platform (9.2E, 9.2I, 9.2J, & 9.6N) 
o Brake Limit Switches (6) – Three located on each brake frame (9.2G & 9.2H) 
o Fully Seated Limit Switches (2) – One located at the toe on each side of the bascule 

span (9.3A, 9.3B, & 9.6O) 
Traffic Control 

o Eight Circuit Warning Gate Rotary Cam Limit Switch (2) – One located inside each 
warning gate housing (9.4E & 9.4G) 

o Warning Gate Manual Operation Limit Switch (1) – One located in the far (south) side 
warning gate housing (9.4H) 

o Warning Gate Door Switch (4) – Two located inside each warning gate housing (9.4E, 
9.4F, 9.4G, & 9.4H) 
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MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY All Limit 
Switches 

Inspect all limit switches for wear. 
Remove accumulated dust, dirt, and moisture on housing. Use brush, 
soft cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from all shafts, keeping 
it clean and free of galling. 
Inspect latches, mounting hardware, and seals to ensure proper seal 
of housing. 
Inspect all fasteners and tighten loose connections. Replace corroded 
hardware. 
If accessible, remove the cover and visually inspect condition of all 
internal parts. 
Inspect limit switch wiring for deterioration. 
Check for worn or broken mechanical parts.  

Rotary
Cam
Limit
Switch 

Inspect the rotary cam limit switch cams and rollers for wear, corrosion 
and good contact between the fixed and movable parts. 

Lever
Arm
Limit
Switches 

Inspect snap action contact blocks and all internal component 
connections. Hand tighten loose connections. 
Inspect all wiring from snap action contact blocks for deterioration. 
Cycle lever arm several times. 

8.9 MISCELLANEOUS EQUIPMENT 

8.9.1 ELECTRIC HORN 
DESCRIPTION

An electric horn provides an audible signal to vessels prior to and following bridge openings.  The horn is 
activated by pushing the navigation horn pushbutton located on the control desk.   

Refer to Photo numbered 9.7B. 

NUMBER OF ITEMS AND LOCATION
A single electric horn is located outside the control house facing the navigable channel. 
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MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Perform a general visual inspection of the equipment and check for proper 
operation of the system.

ANNUALLY Check electrical connections and tighten loose connections. 
Check the electric horn for debris. 
Tighten loose hardware.  Check hardware for corrosion. 

8.9.2 HEATING AND AIR CONDITIONING SYSTEMS
DESCRIPTION

A heating and air conditioning system serve to heat and cool the control house. 

Refer to Photos numbered 9.7A, 9.7H, and 9.7K. 

NUMBER OF ITEMS AND LOCATION
A single unit is located on the exterior wall (west side) of the control house. The unit is powered from the 
lighting panelboard located in the control house, adjacent to the exterior door. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Visually inspect all air filters. Replace dirty or damaged filters. 
Check all cooling coils, seals, fittings, ducting connections, and pipelines for 
leaks. 
Inspect the condition of all safety devices, where provided, for deterioration 
including thermostat and thermal limit safety switches. 
Check performance of equipment related to temperature and humidity 
control. 

ANNUALLY Remove, clean, and service, and reinstall unit in accordance with Section 
11.9.3.
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8.9.3 SUMP PUMP
DESCRIPTION

A sump pump system is used to remove water from the counterweight pit. 

Refer to Photo numbered 9.7F. 

NUMBER OF ITEMS AND LOCATION
The sump pump system is located in the counterweight pit of the bascule pier and plugs into the adjacent 
receptacle on the wall. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check that the motor is free of all debris.  
Dump buckets of water or run water from a hose into the sump to test the 
pump’s response and look for leaks. Verify water is pumped out from the 
sump and there is no back-flow. Do not flood the surrounding floor or area. 
During operation, examine motor for smooth running and absence of 
excessive vibration. The sump pump should not be operated without water 
in the sump wet well. 
Check sump pump piping for leaks. 
Check the operation of the sump pump heat lamp.  Replace the bulb if it is 
burned out.

8.9.4 HOT WATER HEATER
DESCRIPTION

A hot water heater is used to supply the bathroom sink with hot water. 

Refer to Photo numbered 9.7J. 

NUMBER OF ITEMS AND LOCATION
A single hot water heater is located inside the bathroom. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY Check the unit and associated piping for leaks. 
Turn the hot water on at the bathroom sink and verify that the water turns 
hot. 

8.9.5 HEAT TRACE
DESCRIPTION

Heat trace cabling and associated equipment is installed on the water and waste lines to prevent freezing 
during winter months. 
Refer to Photo numbered 9.7I. 

NUMBER OF ITEMS AND LOCATION
The heat trace cable is installed on piping routed along the north approach.  

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 
Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect the pipe, insulation, and connections to the heating cable for 
physical damage.  Check that no moisture is present in junction boxes, 
electrical connections are tight and grounded, and insulation is dry and 
sealed.  Tighten fasteners if loose.

8.9.6 PIT
DESCRIPTION

The counterweight pit provides an area for the counterweight to travel during operation of the bridge.     

Refer to Photos numbered 9.1E, 9.1F, and 9.7F. 

NUMBER OF ITEMS AND LOCATION
A counterweight pit is located at the bottom of the bascule pier.   

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that electrical components and enclosures do not get wet.  

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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SIX MONTHS Clean and power wash the counterweight pit of dirt and debris.  Electrical 
equipment must be protected prior to power washing the counterweight pit 
to prevent water from entering any electrical component. Water intrusion 
may cause failure to components.

8.9.7 CONDUIT SYSTEMS
DESCRIPTION

Conduit, boxes, and supports are used throughout the bridges to route and protect control and power 
cables. 

Refer to Photos numbered 9.2F, 9.2K, 9.5B, 9.6K, 9.6M, and 9.7B 

NUMBER OF ITEMS AND LOCATION
Conduit, boxes, and supports are located in the control house, roadway, machinery platform, etc. 

MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean boxes with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum from conduit. 
Check for corrosion and moisture. Check conduit for cracking or other 
damage. Replace corroded hardware. 
Tighten loose mountings and connections. 
Check condition of gaskets in boxes and replace gaskets if damaged. 
Lubricate door hinges and latches, where provided, with 3-IN-ONE Multi-
Purpose Oil. 
Check and clean all drain holes and fittings. 

FIVE YEARS Clean and paint all corrosion and oxidation from steel conduit and supports. 
Where PVC coated steel conduit is installed, apply touch up compound to 
cracks and/or cuts in coating.
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9.1 LEAF SUPPORT SYSTEM AND COUNTERWEIGHTS
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9.2 SPAN DRIVE MACHINERY
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9.3 CENTERING GUIDES
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9.4 TRAFFIC CONTROL DEVICES AND NAVIGATION LIGHTS
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9.5 POWER DISTRIBUTION EQUIPMENT
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9.6 CONTROL EQUIPMENT
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9.7 MISCELLANEOUS EQUIPMENT
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Mechanical Maintenance Checklist - Leaf Support System and Counterweight Form 10-1 
Page 1 of 1  

  

    Maintenance Tasks to Be Performed: 
  Monthly Three Month Annual 

Date:  _________________  Maintenance Personnel:  ____________________________     
          

Maintenance Tasks 

Maintenance Tasks Completed 

Monthly Three Month Annual 

Trunnion Bearing (Section 8.1.1) (Component ID # 29, 30, & 31)       
Lubricate the trunnion bearings.    
Check housing and supporting steel for corrosion.  Clean and spot paint as necessary.      
Check housing cap bolts and base bolts for tightness.  Tighten as necessary.      
Observe trunnion bearings during operation of the leaf.      
          

Live Load Bearings (Section 8.1.2) (Component ID # 47, 48, 49, & 50)       
Check live load bearing contact.      
Clean debris from all supporting members and plates.      
Check that all fasteners are secure and corrosion free.       
Inspect masonry plate grout for cracking and evidence of deterioration.    
Check the contacting surfaces between the sole plate and masonry plate for deformations and 
wear. 

     

If necessary, adjust the shims between the sole plate and bascule girder.      
          

Counterweight (Section 8.1.3)       
Check counterweight balance pockets for proper drainage and clean out debris.      
Check for concrete spalling, cracks, and signs of structural distress in the counterweight concrete.      
Check for shifting of balance blocks and steel plates during leaf operation.      

 
Refer to Section 8.1 "Leaf Support System and Counterweight" for component locations, quantities, and additional maintenance information.  
Component ID # corresponds to components listed in Section 11.1. 

 
Notes: 
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10-2 
Page 1 of 2  

  

    Maintenance Tasks to Be Performed: 

  Monthly Six Month Annual Two Year 
Five 
Year 

Date:  _________________ Maintenance Personnel:  ____________________________       
             

  

Maintenance Tasks 

Maintenance Tasks Completed 

Monthly Six 
Month Annual Two 

Year 
Five 
Year 

Auxiliary Drive System (Section 8.2.1) (Component ID # 36, 37, 38, 39, 40, & 41)      
Remove filter reservoir and clean out contaminants.      
Inspect lubricator oil level.  Fill as needed.      
Inspect air lines for leaks during operation of air motor.      
Drain, flush, and refill auxiliary air motor gear box oil.      
Disassemble and inspect filter components.      
Disassemble and inspect regulator components.      
Disassemble, drain, and inspect lubricator components.      
Check system for air leaks.      
      

Motor and Machinery Brakes (Section 8.2.2) (Component ID # 1 & 10)      
Check fluid level in hydraulic reservoir, check for leakage of fluid and clean as 
necessary.  Fill as needed. (Mondel technician)      
Inspect brake shoes and drums for wear, dust, dirt, grease and proper adjustment. 
Inspect brake pad thickness. Replace as needed.      

Check clearance between the brake shoes and the brakewheel.      
Inspect mechanical linkages for freedom of moving parts, wear, broken parts and 
tightness of nuts and bolts. Check for freedom of moving parts.      

Check for excessive heating of parts.      
Check operations of the brake during test operations of the bridge.      
Check the brake housing and linkages for evidence of water dripping on brake and 
corrosion.      

Check adjustment of limit switches and hand release devices.      
Check brake actuator reserve stroke.      
Check the brake spring length.      
            

Couplings (Section 8.2.3) (Component ID # 6, 34, & 42)         
Inspect key and keyways at all couplings for grease leakage, tightness, and cracking.  
Check flange bolts for corrosion and tightness.        

Inspect seals and gaskets for leaks.  Replace as needed.        
Inspect jaw couplings for cracking or damage.      
Replace gear coupling lubricant.        
Check for relative movement between coupling components.        
Lubricate manual disconnect coupling shifting collar.      
Manually test clutch.       
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Mechanical Maintenance Checklist – Span Drive Machinery Form 10-2 
Page 2 of 2  

  

Maintenance Tasks 

Maintenance Tasks Completed 

Monthly Six 
Month Annual Two 

Year 
Five 
Year 

Bearings (Section 8.2.4) (Component ID # 5, 7, 9, 11, 13, 17, 19, 21, 24, 27, 33, 43, & 
46)      

Lubricate sleeve bearings.      
Lubricate tapered roller bearings and Sealmaster spherical roller bearings.      
Add replenishment grease to the Torrington spherical roller bearings.      
Inspect bearing cap and base fasteners.      
Inspect main pinion bearing set collar set screws.      
Replace lubricant in Torrington spherical roller bearings.      
      

Open Gearing (Section 8.2.5) (Component ID # 3, 4, 12, 14, 16, 18, 22, 23, 26, 28, & 
44)      

Remove debris from gear teeth and apply grease as needed to protect teeth.      
Clean out rack supports and debris of water.      
Replace open gear lubricant.      
Verify that fasteners connecting the rack to the rack support are secure and free of 
corrosion.  Torque fasteners as needed.  Spot paint as needed.      

Inspect keys and keyways for tightness and cracking      
Observe the open gearing during raising and lowering operations.      

  
Refer to Section 8.2 "Span Drive Machinery" for component locations, quantities, and additional maintenance information.  Component ID # 
corresponds to components listed in Section 11.1. 

  
Notes:  
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Mechanical Maintenance Checklist – Centering Equipment Form 10-3 
Page 1 of 1  

  

    Maintenance Tasks to Be Performed: 
  Annual 

Date:  _________________  Maintenance Personnel:  _____________________  
      

Maintenance Tasks 

Maintenance Tasks Completed 

Annual 

Centering Guides (Section 8.3.1) (Component ID # 51)   
Inspect centering guide bolts for deterioration or signs of distress.  
Inspect the beveled plate for deformations and signs of damage.   
Refer to Section 8.3 "Centering Equipment" for component locations, quantities, and additional maintenance information.  Component ID # 
corresponds to components listed in Section 11.1. 

Notes:  
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Electrical Maintenance Checklist – Traffic Gates Form 10-4 
Page 1 of 1  

  

  Maintenance Tasks to Be Performed: 
  Six Months 

Date:  ____________________  Maintenance Personnel:  ________________________________  
      

Maintenance Tasks 

Maintenance Tasks Completed 

Six Months 

Warning Gates (Section 8.4.1) (Component ID # 54, 58, 60, 63, 54, 71, 73, 75, 78, & 82)  
Check the transmission oil level.  Add oil as needed.  
Lubricate shaft bearings and rod ends.  
Lubricate the rotary cam limit switch roller chain.  
Check the roller chain tension and tighten as required.  

Refer to Section 8.4 "Traffic Gates" for component locations, quantities, and additional maintenance information.  Component ID # 
corresponds to components listed in Section 11.1. 
 
Notes: 
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Electrical Maintenance Checklist – Electrical Power Systems Form 10-5 
Page 1 of 2  

  

  Maintenance Tasks to Be Performed: 
  Three Month Annual 
Date:  _________________  Maintenance Personnel:  _________________________   
       

 

Maintenance Tasks 

Maintenance Tasks Completed 

Three Month Annual 

Control Enclosure (Section 8.5.1)   
Open and clean enclosures with a vacuum cleaner.   
Remove accumulation of dirt, grease, and gum with contact cleaner.     
Inspect enclosures for corrosion and moisture.   
Examine connections for poor or loose connections and evidence of overheating.   
Lubricate door hinges and latches.   
Check circuit breaker disconnects for proper operation.   
Inspect terminal block screws for tightness.  Hand tighten all loose connections.   
Inspect wiring from unit terminal bocks for deterioration of insulation.   
Inspect all circuit breakers.  Verify with meter that continuity is broken on trip or switch off 
conditions. 

  
Check all starter contacts.  Replace contacts when nearly all the silver tip is gone and contact tip 
support is exposed. 

  
Check for discolored connections on terminals, contact supports, bus bars, or connectors.  Clean 
discolored connection points.  Tighten all loose hardware.  Replace or repair heat-damaged 
wires and connectors as necessary. 

  

Operate the motor controller/contactor without load and observe contact operation. To be sure 
it opens and closes cleanly and that the contacts are fully sealed in the closed position. 

  

Operate the motor controller/contactor under load and check for loud noise and arcing.   
   

Secondary Resistors (Section 8.5.2)   
Open and clean enclosures with a vacuum cleaner.   
Remove accumulation of dirt, grease, and gum with contact cleaner.     
Inspect enclosures for corrosion and moisture.   
Inspect terminal block screws for tightness. Hands tighten all loose connections.   
Inspect wiring from unit terminal bocks for deterioration of insulation.   

 

Panelboards (Section 8.5.3)   

Open and clean with a vacuum cleaner.   
Remove accumulation of dirt, grease, and gum with contact cleaner.   
Check for corrosion and moisture.   
Examine bus bar connections for poor or loose connections and evidence of overheating.   
Lubricate door hinges and latches.   
Operate each circuit breaker to check for proper operation.   
Measure resistance to ground at each panelboard using a ground test kit.   
   

Portable Generator Cord Set (Section 8.5.4)   
Visually inspect the cables and associated equipment.   
Using an off-site portable generator, start and run bridge for one complete test opening using 
the portable generator and main leaf motor. 
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Electrical Maintenance Checklist – Electrical Power Systems Form 10-5 
Page 2 of 2  

  

Maintenance Tasks 

Maintenance Tasks Completed 

Three Month Annual 
   

Safety and Disconnect Switches (Section 8.5.5)   
Remove accumulation of dirt, grease, and gum with contact cleaner.     
Check for corrosion and moisture.   
Examine for excessive heating of parts, discoloration of metal parts, charred insulation, odor, or 
blistering. 

  

Check for freedom of moving parts.   
Check for worn or broken mechanical parts.   
Tighten loose mountings and connections.   
Replace pitted or worn contacts or replace entire unit if needed.   
Check for excessive arcing.   
Check condition of gaskets (for dust-tight or watertight units).   
   

Electrical Conductors (Section 8.5.6)   
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any 
other abnormalities. 

  

Check tightness of each conductor termination at each terminal box.   
Check the strain relief fittings for signs of distress.   
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions, 
sweating, cracked, melted or overheated blue tinted insulation. 

  
 

Droop Cables (Section 8.5.7)   
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any 
other abnormalities. 

  
Check tightness of each conductor termination at each terminal box.  Tighten loose 
connections. 

  

Check the strain relief fittings for signs of distress.   
Check cables for any wear or abrasions on the outer jacket.   
Inspect wires and electrical cables for grease and oil contamination, fraying, abrasions, 
sweating, cracked, melted or overheated blue tinted insulation.   Clean or replace in kind as 
needed. 

 
 

   

Submarine Cables (Section 8.5.8)   
Visually inspect terminations and splices for cracks, deterioration, corrosion, discoloring, or any 
other abnormalities. 

  
Check tightness of each conductor termination at each terminal box.  Tighten loose 
connections. 

  

Check the strain relief fittings for signs of distress.   
Visually inspect the submarine cable and watch for signs of cracks, deterioration and 
discoloration of the cable jacket. 

  
 

Refer to Section 8.5 "Electrical Power Systems" for component locations, quantities, and additional maintenance information. 
  
Notes: 
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Electrical Maintenance Checklist – Lighting System Form 10-6 
Page 1 of 1  

  Maintenance Tasks To Be Performed: 
  Week 

1 
Week 

2 
Week 

3 
Week 

4 
Week 

5 Monthly Six 
Month Annual Six 

Year 

Date:  ____________ Maintenance Personnel: __________________________________          

Date:  ____________ Maintenance Personnel: __________________________________          

Date:  ____________ Maintenance Personnel: __________________________________          

Date:  ____________ Maintenance Personnel: __________________________________          

Date:  ____________ Maintenance Personnel: __________________________________          
           

          

Maintenance Tasks 

Maintenance Tasks Completed 

Week 
1 

Week 
2 

Week 
3 

Week 
4 

Week 
5 Monthly Six 

Month Annual Six 
Year 

Navigation Lights (Section 8.6.1)          

Check navigation lights for proper operation.          

Replace lamps or fixtures as needed.          

Check gaskets.          
Tighten loose connections.          
Inspect for corrosion of metal parts.          
Replace worn or broken mechanical parts.          
Replace lamps.          
          

Interior/Exterior Lights (Section 8.6.2)          

Check for burned-out lamps.  Replace lamp as needed.          

Clean luminaire lenses, interior surfaces, and weep holes (where applicable).          
Check gaskets and replace as needed.          
Tighten loose connections.          
Inspect for corrosion of metal parts.  Spot paint as necessary.          
Replace worn or broken parts.          
          

Traffic and Advanced Warning Signals (Section 8.6.3)          

Check lights for proper illumination. Replace bulbs as needed.          

Verify proper operation of the traffic signals during openings.          

Clean reflectors and lenses.  Spot paint heads as needed.          
          

Warning Gate Arm Lights (Section 8.6.4)          

Check gate arm lights for proper operation.  Replace bulbs as needed.          

Replace gate arm light lamps and wiring that is non-functional or damaged.          

          
Refer to Section 8.6 "Lighting Systems" for component locations, quantities, and additional maintenance information.  
  
Notes: 
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Electrical Maintenance Checklist – Electric Motors Form 10-7 
Page 1 of 1  

  Maintenance Tasks To Be Completed: 
  Annual Six Year 
Date:  ________________  Maintenance Personnel:  ___________________________________   
    

   

Maintenance Tasks 
Maintenance Tasks Completed 

Annual Six Year 

Main Leaf (Span) Motor (Section 8.7.1) (Component ID # 2)   

Verify that shaft is free of oil and grease.   

Check for leakage around bearings.  Clean off excess grease and dirt.   
Verify that shaft end-play is normal.   
Inspect and tighten loose electrical connections on motor.   
See that all keys, bolts, and pins are in their proper position.  Check all bolts for tightness.  Tighten as 
needed.   

During operation, examine motor for smooth running and absence of vibration.   
During operation, check motor and bearings for overheating.   
Lubricate main leaf motor bearings.   
Check painted surfaces for corrosion.  Spot paint as necessary.     
Repaint motor.   
   

Warning Gate Motors (Section 8.7.2) (Component ID # 53 & 70)   

Check for leakage around bearings.  Clean off excess grease and dirt.   

Inspect and tighten loose electrical connections on motor.   
See that all keys, bolts, and pins are in their proper position.  Check all bolts for tightness.  Tighten as 
needed.   

During operation, examine motor for smooth running and absence of vibration.   
During operation, check motor and bearings for overheating.   
Visually inspect solenoid brake while stationary and during gate operation.   
Check solenoid brake electrical connections and tighten as necessary.   
Inspect solenoid brake for wear, damage, and bolt and nut tightness.  Check for freedom of moving 
parts.   

Check solenoid brake components for evidence of excessive heating.  Check for accumulation of dirt or 
gum, evidence of water dripping, or corrosion.  Clean as necessary.   

During operation, check solenoid brake for excessive vibration or noise.   

Refer to Section 8.7 "Electric Motors" for component locations, quantities, and additional maintenance information.  Component ID # 
corresponds to components listed in Section 11.1. 
  
Notes: 
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Electrical Maintenance Checklist – Control System Form 10-8 
Page 1 of 1  

  Maintenance Tasks To Be Completed: 
  Three Month Annual 

Date:  ________________  Maintenance Personnel:  ___________________________________    
    

   

Maintenance Tasks 
Maintenance Tasks Completed 
Three Month Annual 

Control Console (Section 8.8.1)   

Open and clean with a vacuum cleaner.   

Remove accumulation of dirt, grease, and gum with contact cleaner.     
Check for corrosion and moisture.   
Lubricate door hinges and latches.   
Inspect terminal block screws and tighten all connections.   
Inspect wiring from unit terminal blocks for deterioration of insulation.   
Inspect all relays and tighten connections if necessary.   
Check all pushbuttons, selector switches and meters and replace as necessary.   
Check all indicating lights.  Replace bulbs as required   
Verify enclosure lights turn on when doors are open.  Replace bulbs as required.   
Visually inspect UPS.   
Check for discolored connections on terminals, contact supports, bus bars, or connectors.  Clean 
connection points that are discolored.  Tighten all loose hardware.  Replace or repair heat damaged 
wires and connectors as necessary. 

  

Manually operate each relay with associated circuit breakers off and observe contact operation to be 
sure it opens and closes cleanly and that the contacts are sealed when in the closed position.   
Monitor relay operations during normal operation and check for loud noise and arcing, during opening 
and on closing operations.   

Perform battery test of UPS.   
   

Limit Switches (Section 8.8.2) (Component ID # 1, 10, 35, 65, 66, 68, 79, 83, & 84)   

Inspect all limit switches for wear.   
Remove accumulated dust, dirt, and moisture on housing.   
Remove accumulated dust, dirt, and moisture from all shafts.   
Inspect latches, mounting hardware, and seals.   
Inspect all fasteners and tighten connections as necessary.   
If accessible, remove the cover and visually inspect the condition of all internal parts.   
Inspect rotary cam limit switch switches for wear.   
Inspect rotary cam limit switch rollers for wear.   
Inspect rotary cam limit switch cams for wear.   
Inspect brake and fully seated limit switch snap action contact blocks and all internal component 
connections.   

Inspect brake and fully seated limit switch wiring from snap action contact blocks for deterioration.   
Cycle brake and fully seated limit switch lever arm several times.   
   
Refer to Section 8.8 "Control System" for component locations, quantities, and additional maintenance information.  Component ID # 
corresponds to components listed in Section 11.1. 
 
Notes: 
______________________________________________________________________________________________________________________ 
 
_______________________________________________________________________________________________________________________________________ 
 
_______________________________________________________________________________________________________________________________________ 
 
_______________________________________________________________________________________________________________________________________ 
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Electrical Maintenance Checklist – Miscellaneous Equipment Form 10-9 
Page 1 of 2  

  Maintenance Tasks To Be Performed: 
  Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual 

Date:  ______________  Maintenance Personnel:  _________________          

Date:  ______________  Maintenance Personnel:  _________________          

Date:  ______________  Maintenance Personnel:  _________________          

Date:  ______________  Maintenance Personnel:  _________________          

Date:  ______________  Maintenance Personnel:  _________________          
          

         

Maintenance Tasks 

Maintenance Tasks Completed 

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six Month Annual 

Electric Horn (Section 8.9.1)         
Perform a general visual inspection and check for proper 
operation.  Correct as necessary.         

Check electrical connections and tighten as necessary.         

Check the electric horn for debris.         
         

Heating and Air Conditioning Systems (Section 8.9.2)         

Check all air filters.  Clean or replace as necessary.         
Check all cooling coils, seals, fittings, ducting connections, and 
pipelines for leaks.  Correct as necessary.         

Check surfaces of casing for signs of corrosion and retreat or 
paint as necessary.         

Inspect the condition of all safety devices for deterioration.         
Check the performance of all equipment related to temperature 
and humidity.         
         

Sump Pump (Section 8.9.3)         

Test operation of the sump pump.         

Check that the motor is free of debris.         
During operation, examine motor for smooth running and 
absence of vibration.         

Check sump pump heat lamp.  Replace bulb as needed.         
         

Hot Water Heater (Section 8.9.4)         

Check the unit and associated piping for leaks.         
         

Heat Trace (Section 8.9.5)         
Visually inspect the pipe, insulation, and connections to the 
heating cable for physical damage.         
         

Pit (Section 8.9.6)         

Clean and power wash the counterweight pit of dirt and debris.         

         
Refer to Section 8.9 "Miscellaneous Equipment" for component locations, quantities, and additional maintenance information. 

 
Notes: 
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11.3 MACHINERY LUBRICATION SCHEDULE
Location 

Code 
Section Machinery Applicator 

Specified 
Grade 

Lubrication 
Type 

Mfr. Spec. 
Frequency 
(Months) 

1 8.2.2 MOTOR BRAKE  LUBRICATION NOT REQUIRED 

2 8.7.1 MAIN LEAF MOTOR 

GREASE GUN, 
REMOVE PLUG, 

FILL WITH 
GREASE, REPLACE 

PLUG 

NLGI #2 GREASE MOBIL UNIREX 
N2 12 

3 8.2.5 MOTOR PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

4 8.2.5 MOTOR GEAR BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

5 8.2.4 TAPERED ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

6 8.2.3 GEAR COUPLING 

GREASE GUN, 
REMOVE PLUG, 

FILL WITH 
GREASE, REPLACE 

PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 

7 8.2.4 TAPERED ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

8 - SHAFT LUBRICATION NOT REQUIRED 

9 8.2.4 TAPERED ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

10 8.2.2 MACHINERY BRAKE  LUBRICATION NOT REQUIRED 

11 8.2.4 TAPERED ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

12 8.2.5 THIRD INTERMEDIATE 
PINION BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

13 8.2.4 TORRINGTON SPHERICAL 
ROLLER BEARING 

GREASE GUN, 
REMOVE PLUG, 

FILL WITH 
GREASE, REPLACE 

PLUG 

NLGI #2 GREASE 
MOBIL 

MOBILGREASE 
XHP 222 

6 

14 8.2.5 THIRD INTERMEDIATE 
GEAR BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

15 - SHAFT LUBRICATION NOT REQUIRED 

16 8.2.5 SECOND INTERMEDIATE 
PINION BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

17 8.2.4 TORRINGTON SPHERICAL 
ROLLER BEARING 

GREASE GUN, 
REMOVE PLUG, 

FILL WITH 
GREASE, REPLACE 

PLUG 

NLGI #2 GREASE 
MOBIL 

MOBILGREASE 
XHP 222 

6 

18 8.2.5 SECOND INTERMEDIATE 
GEAR BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

19 8.2.4 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

20  - SHAFT LUBRICATION NOT REQUIRED 

21 8.2.4 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

22 8.2.5 FIRST INTERMEDIATE 
PINION BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

23 8.2.5 FIRST INTERMEDIATE 
GEAR BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

24 8.2.4 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

25  - MAIN PINION SHAFT LUBRICATION NOT REQUIRED 

26 8.2.5 MAIN PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

27 8.2.4 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

28 8.2.5 RACK BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC 325 
NC 

1 

29 8.1.1 TRUNNION BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

30 8.1.1 TRUNNION SHAFT GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

31 8.1.1 TRUNNION BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 

32  - SHAFT LUBRICATION NOT REQUIRED 

33 8.2.4 TAPERED ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

34 8.2.3 JAW COUPLING LUBRICATION NOT REQUIRED 

35 8.8.2 ROTARY CAM LIMIT 
SWITCH LUBRICATION NOT REQUIRED 

36 8.2.1 AUXILIARY MOTOR SHUT 
OFF VALVE LUBRICATION NOT REQUIRED 

37 8.2.1 AUXILIARY MOTOR 
FILTER LUBRICATION NOT REQUIRED 

38 8.2.1 AUXILIARY MOTOR 
REGULATOR LUBRICATION NOT REQUIRED 

39 8.2.1 AUXILIARY MOTOR 
LUBRICATOR OIL CAN N/A OIL INGERSOLL 

RAND NO. 50 12 

40 8.2.1 AUXILIARY MOTOR 
DIRECTIONAL VALVE LUBRICATION NOT REQUIRED 

41 8.2.1 AUXILIARY AIR MOTOR OIL CAN AGMA #5EP OIL 
MOBIL 

MOBILGEAR 600 
XP 220 

12 

42 8.2.3 DISCONNECT COUPLING 

GREASE GUN, 
REMOVE PLUG, 

FILL WITH 
GREASE, REPLACE 

PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

42A 8.2.3 DISCONNECT COUPLING 
SHIFTER COLLAR 

GREASE GUN, 
GREASE FITTING NLGI #0 GREASE MOBIL 

MOBILUX EP-0 12 

43 8.2.4 SPHERICAL ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

44 8.2.5 AUXILIARY AIR MOTOR 
PINION BRUSH OR SWAB N/A GREASE 

MOBIL 
MOBILTAC 325 

NC 
1 

45 - SHAFT LUBRICATION NOT REQUIRED 

46 8.2.4 SPHERICAL ROLLER 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE 

MOBIL 
MOBILGREASE 

XHP 222 
6 

47 8.1.2 MASONRY PLATE LUBRICATION NOT REQUIRED 

48 8.1.2 SOLE PLATE LUBRICATION NOT REQUIRED 

49 8.1.2 SHIM PLATE LUBRICATION NOT REQUIRED 

50 8.1.2 FILL PLATE LUBRICATION NOT REQUIRED 

51 8.3.1 CENTERING GUIDE LUBRICATION NOT REQUIRED 

52 8.7.2 SOUTH WARNING GATE 
SOLENOID BRAKE LUBRICATION NOT REQUIRED 

53 8.7.2 SOUTH WARNING GATE 
MOTOR LUBRICATION NOT REQUIRED 

54 8.4.1 SOUTH WARNING GATE 
TRANSMISSION OIL CAN AGMA #2 OIL MOBIL SHC 629 6 

55 8.4.1 SOUTH WARNING GATE 
TORQUE LIMITER LUBRICATION NOT REQUIRED 

56 8.4.1 
SOUTH WARNING GATE 

INSTRUMENTATION 
SPROCKET 

LUBRICATION NOT REQUIRED 

57 8.4.1 
SOUTH WARNING GATE 

INSTRUMENTATION 
SPROCKET BEARING 

LUBRICATION NOT REQUIRED 

58 8.4.1 SOUTH WARNING GATE 
ROD END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

59 8.4.1 SOUTH WARNING GATE 
CONNECTING ROD LUBRICATION NOT REQUIRED 

60 8.4.1 SOUTH WARNING GATE 
ROD END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

61 8.4.1 SOUTH WARNING GATE 
PIVOT SHAFT CRANK LUBRICATION NOT REQUIRED 

62 8.4.1 SOUTH WARNING GATE 
PIVOT SHAFT LUBRICATION NOT REQUIRED 

63 8.4.1 SOUTH WARNING GATE 
PIVOT SHAFT BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

64 8.4.1 SOUTH WARNING GATE 
ROLLER CHAIN SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 

65 8.8.2 
SOUTH WARNING GATE 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

66 8.8.2 
SOUTH WARNING GATE 

MANUAL OPERATION 
LIMIT SWITCH 

LUBRICATION NOT REQUIRED 

67 8.4.1 SOUTH WARNING GATE 
HAND CRANK LUBRICATION NOT REQUIRED 

68 8.8.2 SOUTH WARNING GATE 
DOOR LIMIT SWITCH LUBRICATION NOT REQUIRED 

69 8.7.2 NORTH WARNING GATE 
SOLENOID BRAKE LUBRICATION NOT REQUIRED 

70 8.7.2 NORTH WARNING GATE 
MOTOR LUBRICATION NOT REQUIRED 

71 8.4.1 NORTH WARNING GATE 
TRANSMISSION OIL CAN N/A OIL MOBIL 600W 

CYLINDER OIL 6 

72 8.4.1 NORTH WARNING GATE 
TRANSMISSION CRANK LUBRICATION NOT REQUIRED 

73 8.4.1 NORTH WARNING GATE 
ROD END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

74 8.4.1 NORTH WARNING GATE 
CONNECTING ROD LUBRICATION NOT REQUIRED 

75 8.4.1 NORTH WARNING GATE 
ROD END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

76 8.4.1 NORTH WARNING GATE 
PIVOT SHAFT CRANK LUBRICATION NOT REQUIRED 

77 8.4.1 NORTH WARNING GATE 
PIVOT SHAFT LUBRICATION NOT REQUIRED 

78 8.4.1 NORTH WARNING GATE 
PIVOT SHAFT BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 

79 8.4.1 NORTH WARNING GATE 
HAND CRANK LUBRICATION NOT REQUIRED 

80 8.4.1 
NORTH WARNING GATE 

INSTRUMENTATION 
SPROCKET 

LUBRICATION NOT REQUIRED 

81  NORTH WARNING GATE 
ROLLER CHAIN SPRAY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 
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Location 
Code 

Section Machinery Applicator 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Frequency 
(Months) 

82 8.8.2 
NORTH WARNING GATE 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

83 8.8.2 NORTH WARNING GATE 
DOOR LIMIT SWITCH LUBRICATION NOT REQUIRED 
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11.4 BRIDGE MAINTENANCE PERFORMANCE STANDARDS (PLATES)

11.4.1 SLEEVE BEARING AND TRUNNION BEARING LUBRICATION

DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B065-S2J

EFFECTIVE DATE

ACTIVITY TITLE: 
Sleeve Bearing and Trunnion Bearing Lubrication

UNIT OF MEASUREMENT:
Number of Sleeve Bearings and Trunnion Bearings

PROCEDURE DESCRIPTION:
WARNING

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual.
Monthly:
1. Clean grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag and CRC Quick Clean Heavy Duty 

Degreaser or equivalent.  Inspect the grease fittings and replace any cracked or broken grease fittings.
Each trunnion bearing has one grease fitting in the bearing cap and four grease fittings located at each end of the trunnion shaft.  Each 
sleeve bearing has one grease fitting in the bearing cap.

2. Insert grease gun tip onto a grease fitting and pump Mobil Mobilux EP-2 or equivalent into the bearing until fresh grease appears along 
the bearing shaft and purge locations.  Catch old grease in a catch basin.  Repeat for all grease fittings.

3. Wipe excess grease from the bearing with a rag and solvent cleaner.
4. Inspect bearings for any unusual defects that may have occurred.  

Refer to Sections 8.1.1, 8.2.4, 11.5.1, and 11.5.11 for additional component and material information.  For lubrication coding details below, 
refer to Section 11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual.

                                

SCHEDULING CONSIDERATIONS:
Sleeve bearings and trunnion bearings should be lubricated every month.     
Also, inspect and lubricate sleeve bearings and trunnion bearings after an overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS: 
Sleeve bearings are located on the machinery platform in the bascule pier.  Trunnion bearings are located in the bascule pier on the inboard 
and outboard sides of each bascule girder.  Tasks include locating, inspecting, and lubricating all trunnion bearings on the bridge.
Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to bridge management.

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
1 Grease gun 1/Person Set of chemical resistant 

Viton gloves ~ 10– 14 oz. 
Tubes Mobil Mobilux EP-2 or equivalent

28 Grease fittings 1/Person Tyvek suit

1 Catch basin 1/Person Eye protection ~5 – 20 oz. 
Cans

CRC Quick Clean Heavy Duty Degreaser 
or equivalent1 Bag of rags 1/Person Chemical respirator

Sleeve Bearing Trunnion Bearing

A



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance   Bridge No. 3-151 – Front Street Bridge 

January 2014 11-13 Delaware Department of Transportation 

11.4.2 MOTOR BEARING LUBRICATION

DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B066-S2J

EFFECTIVE DATE

ACTIVITY TITLE: 
Motor Bearing Lubrication

UNIT OF MEASUREMENT:
Number of Motors

PROCEDURE DESCRIPTION:
WARNING

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Annually:
1. Clean the grease fitting of dirt, debris, and any other potential contaminants with a rag.    
2. Remove the lube plugs. Install a grease fitting into the uppermost port.  Place a catch basin below the lower port to catch old grease.
3. Purge old grease from the bearing by slowly pumping fresh grease into the bearing until fresh grease flows out along the shaft or through 

the lower port.  For the main leaf motor bearings, use Mobil Unirex N2 or equivalent lubricant.  PUMPING GREASE INTO THE 
MOTOR BEARINGS WITHOUT REMOVING THE PURGE PLUG WILL RESULT IN DAMAGE TO THE SEAL AND
GREASE ENTERING THE MOTOR WINDINGS.

4. Perform one complete operation cycle of the motor (raising and lowering of the span) prior to reinstalling the purge plugs to remove 
excess grease.

5. Reinstall the lube plugs and wipe excess grease from motor housing with a rag.
6. Repeat for the bearing at the other end of the motor.
Refer to Sections 8.7.1 and 11.5.4 for additional component and material information.   For lubrication coding details below, refer to Section 
11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual.

                                                                            

SCHEDULING CONSIDERATIONS:
Motor bearings should be lubricated annually.
Also, inspect motor bearings when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an overstress 
situation such as a pinched span. 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS: 
Main leaf motor bearings are located at the front and rear ends of the main leaf motor on the machinery platform. Tasks include locating, 
inspecting, and lubricating all motor bearings on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this 
equipment.  Report any significant defects to bridge management.

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
1 Grease gun Miscellaneous  

small tools
~1/4 – 14 oz. 

Tube
Mobil Unirex N2 or equivalent

2 Grease fittings
1 Bag of rags 1/Person Coveralls

1 Catch basin 1/Person Set of nitrile gloves

1 Adjustable wrench 1/Person Eye protection

Rear Output Shaft of Main Leaf MotorFront Output Shaft of Main Leaf Motor

C

Purge Plug
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11.4.3 MOTOR AND MACHINERY BRAKE MAINTENANCE

DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B067-S2J     Page 1 of 2

EFFECTIVE DATE

ACTIVITY TITLE: 
Motor and Machinery Brake Maintenance

UNIT OF MEASUREMENT:
Number of Brakes

PROCEDURE DESCRIPTION:
WARNING

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual.
Annually:
1. Brake actuator maintenance and checks shall be performed by a qualified technician with experience in installation and maintenance of 

hydraulic brake systems.  Brake frames shall be adjusted by district personnel.  The oil used in the actuator shall be Mobil DTE21 unless 
otherwise specified by the technician.  The brake thruster oil does not need to be replaced unless there is suspicion of oil contamination 
or the brake thruster is malfunctioning.  A sticker shall be placed on the thruster indicating the oil type along with the date of 
replacement to ensure that non-compatible oils are not mixed.  The district shall schedule the technician to be assisted by district 
personnel, so that brakes are adjusted at all times.

2. Inspect brake shoes and drums for wear, dust, dirt, grease, and proper adjustment.  Check the brake pad thickness.  Replace pads when 
the remaining thickness is less than 1/16 inch.  

3. Check clearance between the brake shoe and brakewheel.  The measured gap shall have a minimum of 1/64 inch clearance between the 
brake shoe and brakewheel when hand released.  If clearances need to be adjusted, the linkages shall be adjusted in accordance with 
Sections 11.7.5 and 11.7.6.  If adjustments are made to the linkages, the reserve stroke and spring length should be verified and adjusted 
as well.  Adjustment procedures are located within Sections 11.7.5 and 11.7.6.

4. Inspect mechanical linkages for wear, broken parts, and tightness of nuts and bolts.  Check for freedom of moving parts (no binding or 
sticking).

5. Check for excessive heating of parts evident by discoloration of metal parts.
6. Check operations of the brake during test operations of the bridge.  Check for any unusual odor and excessive vibration.
7. Check the brake housing and linkages for evidences of water dripping on the brake and corrosion.
8. Check adjustment of limit switches and hand release devices.
9. Check that the motor brake actuator reserve stroke is approximately 0.7 inch +/- 1/16 inch.  Check that the machinery brake actuator 

reserve stroke is approximately 0.8 inch +/- 1/16 inch.  As the brake pads wear, the reserve stroke becomes shorter.  If the reserve stroke 
requires adjustment, adjust linkages as specified in Sections 11.7.5 and 11.7.6.

10. Check the motor brake and machinery brake spring tension via the brake torque gauge located near the thruster of each brake.  The motor 
brake should be set to provide a braking torque of 150 ft-lbs. The machinery brake should be set to provide a braking torque of 500 ft-
lbs.  The torque is read by matching the top of the spring block to the corresponding torque value on the scale.  To adjust the brake 
torque, turn the torque adjustment screw until the top of the spring block is at the appropriate torque setting on the scale. Perform Item 6 
to confirm proper operation of the motor brake and machinery brake after adjustment.

Refer to Sections 8.2.2, 11.5.10, 11.7.5, and 11.7.6 for additional component and material information.  
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DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B067-S2J     Page 2 of 2

EFFECTIVE DATE

ACTIVITY TITLE: 
Motor and Machinery Brake Maintenance

UNIT OF MEASUREMENT:
Number of Brakes

                              

         

SCHEDULING CONSIDERATIONS:
The motor brake and machinery brake should be inspected annually.  
Also, inspect brakes when the bridge opens more than 150 times between Spring and Fall maintenance routines.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS: 
The motor brake and machinery brake are located on the machinery platform.  The motor brake is located at the rear of the main leaf motor.
The machinery brake is located on the east side of the machinery platform, between two of the bearings supporting the east third intermediate 
pinion shaft.  Tasks include locating and inspecting all brakes on the bridge.  Lockout/Tagout is required prior to performing any maintenance 
on this equipment.  Report any significant defects to bridge management.

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL

1 Feeler gauge set Misc. Tools ~1/2 gallon (motor 
brake thruster)

~1 gallon 
(machinery brake 

thruster)

Mobil DTE 21 or equivalent (for 
thruster if oil needs to be replaced)

2 Adjustable wrenches 1/Person Tyvek suit

1 Ruler (with 
graduations of 1/16”)

1/Person Set of chemical resistant 
Viton gloves

1/Person Eye protection

Reserve 
Stroke

Brake Torque GageBrake Thruster

Machinery Brake

Hand Release 
Lever

Spring Block

Filler Plug

Motor Brake

Limit Switch

Brake Shoes

Brake Thruster

Limit Switch

Torque 
Adjustment Screw
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11.4.4 COUPLING LUBRICATION

DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B068-S2J     Page 1 of 2

EFFECTIVE DATE

ACTIVITY TITLE: 
Coupling Lubrication 

UNIT OF MEASUREMENT:
Number of Couplings (with Grease Fittings)

PROCEDURE DESCRIPTION:
WARNING

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which 
includes multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the 

Operations and Maintenance Manual.
WARNING

Do not disassemble couplings until shafts are properly supported.
Six Months:
Gear Coupling and Disconnect Coupling
1. Clean the coupling of dirt, debris, old grease, and any other potential contaminants with a rag.
2. Check the coupling for any excessive misalignment that may have occurred and notify bridge management if such misalignment exists.  

Inspect the condition and tightness of the fasteners.  Inspect the seal ring to see if it is leaking. If it is leaking, replace seal according to 
manufacturer specifications.

3. Clean the grease fitting of dirt, old grease, and any other contaminants with a rag.  Inspect the grease fitting and replace if cracked or 
broken.  Remove the lube plug.  

4. Fill with Mobil Mobilux EP-0 or equivalent until fresh grease appears at the lower port.  Catch old grease in a catch basin.
5. Reinstall plug into coupling.  Wipe off excess grease.  Make certain all plugs have been inserted after lubrication.
Annually:
Auxiliary Air Motor Disconnect Coupling Shifting Collar
1. Clean disconnect coupling shifting collar of dirt, old grease, and any other contaminants with a rag.
2. Remove both shifting collar lube plugs and install a grease fitting into one of the ports.
3. Using a grease gun, pump the appropriate amount of fresh Mobil Mobilux EP-0 into the disconnect coupling shifting collar grease 

fittings to completely purge the existing grease.  Rotate the auxiliary air motor disconnect coupling by manually turning the auxiliary air 
motor output shaft to distribute the grease around the sliding surface between the shifting collar and the long sleeve of the coupling.  

4. Wipe off excess grease with a rag.
5. Remove the grease fitting and reinstall the lube plugs.
6. Manually test the clutch to ensure it properly engages and disengages the auxiliary motor disconnect coupling.  To engage the manual 

disconnect coupling, disconnect power to the main motor and verify that the air compressor is not connected to the auxiliary air motor 
system.  Remove the lock pin below the pivot fastener on the clutch handle base.  Pull the clutch handle towards the auxiliary air motor 
to engage the coupling.  The auxiliary air motor output shaft may have to be manually rotated to allow the gear teeth within the coupling 
to fully engage. Reinstall the lock pin to secure the clutch into the engaged position.  If the lock pin can not be reinstalled, the gear teeth
are not fully engaged.

7. To disengage the auxiliary air motor disconnect coupling, verify that the disconnect switch for the main leaf motor is switched to the off 
position and that the air compressor is not connected to the auxiliary air motor system.  Remove the lock pin and push the clutch towards 
the manual disconnect coupling.  Reinstall the lock pin.  Turn the main motor disconnect switch to the ON position.
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DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B068-S2J     Page 2 of 2

EFFECTIVE DATE

ACTIVITY TITLE: 
Coupling Lubrication 

UNIT OF MEASUREMENT:
Number of Couplings (with Grease Fittings)

Refer to Sections 8.2.3, 11.5.1, 11.7.7, and 11.7.8 for additional component and material information.  For lubrication coding details below, 
refer to Section 11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual.

SCHEDULING CONSIDERATIONS:
Gear couplings should be lubricated every six months.  The manual disconnect coupling sliding surfaces should be lubricated annually.  
Also, inspect and lubricate couplings with grease fittings and manual disconnect coupling linkages when the bridge opens more than 150 
times between Spring and Fall maintenance routines or after an overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS: 
Couplings requiring lubrication are located at the machinery platform in the bascule pier.  Tasks include locating, inspecting, and lubricating 
all couplings with grease fittings and manual disconnect coupling linkages on the bridge with the appropriate lubricant.  Lockout/Tagout is 
required prior to performing any maintenance on this equipment.  Report any significant defects to bridge management.

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
1 Grease gun 1 Catch basin ~1/2 – 14 oz. 

tube Mobil Mobilux EP-0 or equivalent

2
Aux. disconnect 

coupling and clutch 
grease fittings

1 Ratchet set
Misc. small tools 1 Gasket for Kop-flex FCC Disconnect Coupling Size 

11/21/Person Tyvek suit

1 Gear coupling 
grease fittings 1/Person Set of nitrile gloves

1 Seal and Gasket Kit for Falk 1020 G51 Gear 
Coupling1 Bag of rags 1/Person Eye protection

Auxiliary Air Motor Disconnect 
Coupling - Side

Auxiliary Air Motor Disconnect 
Coupling -Top

Clutch Handle

Lock Pin

D

D

D

Gear Coupling

Purge Plug



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance   Bridge No. 3-151 – Front Street Bridge 

January 2014 11-18 Delaware Department of Transportation 

11.4.5 OPEN GEARING LUBRICATION

DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B070-S2J

EFFECTIVE DATE

ACTIVITY TITLE: 
Open Gearing Lubrication 

UNIT OF MEASUREMENT:
Number of Open Gears

PROCEDURE DESCRIPTION:
WARNING

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual.
Monthly:

1. Remove debris from gear teeth.
2. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant.

Annually:
1. Observe displacement patterns in open gearing lubricant for evidence of misalignment.
2. Remove old lubricant and debris by scraping the gear tooth surfaces and disposing of the lubricant in a tray or pan.
3. Apply CRC Quick Clean Heavy Duty Degreaser or equivalent to remove existing lubrication on the gear teeth.
4. With the use of a scraper and rags, remove the remaining grease and solvent and properly dispose of materials.
5. Re-inspect the gears for signs of abnormal wear or misalignment.
6. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant.

Refer to Sections 8.2.5, 11.5.2, and 11.5.11 for additional component and material information.  For lubrication coding details below, refer to 
Section 11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual.

SCHEDULING CONSIDERATIONS:
Fresh grease should be applied to all open gearing monthly.  Open gearing should be cleaned, inspected, and lubricated annually.
Inspect and lubricate open gearing when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an 
overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS: 
Open gearing is located at the machinery platform in the bascule pier.  Tasks include locating, inspecting and lubricating all open gearing on 
the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to bridge 
management.

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
2 Bag of rags 1/Person Tyvek suit ~2 – 5 

Gallon 
Buckets

Mobil Mobiltac 325 NC or equivalent2 Scrapers 1/Person Set of chemical resistant 
Viton gloves

2 Brushes 1/Person Chemical goggles and 
face shield ~20 – 20 oz. 

Cans
CRC Quickclean Heavy Duty Degreaser or 

equivalent2 Trays or pans 1/Person Chemical respirator

Open Gearing Rack and Main Pinion

B
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11.4.6 ROLLER BEARING LUBRICATION

DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B076-S2J     Page 1 of 2

EFFECTIVE DATE

ACTIVITY TITLE: 
Roller Bearing Lubrication 

UNIT OF MEASUREMENT:
Number of Roller Bearings

PROCEDURE DESCRIPTION:
WARNING

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical and pneumatic equipment, which includes 
multiple power sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and 

Maintenance Manual.
Six Months:
Tapered Roller Bearings and Sealmaster Spherical Roller Bearings
1. Clean the bearings of dirt, debris, old grease, and any other potential contaminants with a rag.
2. Purge old grease from the bearing by pumping in fresh Mobil Mobilgrease XHP 222 via the grease fitting located at the top of the 

bearing.  Catch old grease in a catch basin.  
3. Wipe excess grease from the bearing.
Torrington Spherical Roller Bearings
1. Clean the bearing of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease fittings and replace any 

cracked or broken fittings.
2. Remove the purge plugs located on the base of the bearing. 
3. Purge old grease from the bearing by pumping in fresh Mobil Mobilgrease XHP 222 via the grease fitting located at the top of the 

bearing cap.  Catch old grease in a catch basin.
4. Wipe excess grease from the bearing.
5. Reinstall the purge plugs.

Two Years:
Torrington Spherical Roller Bearings
1. Every two years, the bearing cap should be removed and old lubricant cleaned from the bearing.  Lock out all span drive machinery prior 

to removing the bearing cap.  Prior to removing the bearing cap, hand release the motor brake and machinery brake at once to remove 
any residual torque in the span drive machinery.  Set the brakes after the torque is released.

2. To remove the cap, unscrew the four cap fasteners located at the top of the cap.  Lift the cap from the bearing housing carefully.
3. Carefully remove the old grease from the bearings using a plastic scrapper, clean rags, and CRC Quick Clean Heavy Duty Degreaser. 

Extreme caution is required to protect the bearing and to prevent contaminants from entering the bearing. Do not use metal 
tools to remove grease, as they may damage the rollers.

4. The bearing rollers and races should be inspected for wear and damage after all lubricant has been removed.
5. Measure and record the bearing clearances between the rollers and outer race with feeler gauges.  If the measured clearance has 

increased since prior inspection, notify bridge management.
6. Replace the bearing cap, making sure that no debris gets into the bearing.  Tighten the cap fasteners.
7. Clean the grease fitting of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease fitting and replace 

if cracked or broken.  Remove the purge plugs located on the base of the bearing.  Pump fresh Mobil Mobilgrease XHP 222 into the 
bearing until fresh grease is visible on the interface between the bearing and the shaft or through the purge plug ports.  Reinstall the 
purge plugs at the base of the bearing.  

8. Set the span drive machinery disconnect switches to the ON position.
Refer to Sections 8.2.4, 11.5.5, 11.5.11, 11.7.9, 11.7.10, and 11.7.11 for additional component and material information.  For lubrication 
coding details below, refer to Section 11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual.
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DELAWARE
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER
3-151

BMS ACTIVITY CODE
B076-S2J     Page 2 of 2

EFFECTIVE DATE

ACTIVITY TITLE: 
Roller Bearing Lubrication

UNIT OF MEASUREMENT:
Number of Roller Bearings

                              

SCHEDULING CONSIDERATIONS:
The tapered roller bearings, Sealmaster spherical roller bearings, and Torrington spherical roller bearings should be lubricated every six 
months.  Every two years the Torrington spherical roller bearing cap should be removed to allow for the removal of old lubricant and 
inspection of the rollers and races.   
Also, inspect and lubricate tapered roller bearings, Sealmaster spherical roller bearings, and Torrington spherical roller bearings when the 
bridge opens more than 150 times between Spring and Fall maintenance routines or after an overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS: 
Five tapered roller bearings, two Sealmaster spherical roller bearings, and four Torrington spherical roller bearings are located on the 
machinery platform in the bascule pier.  Tasks include locating, inspecting, and lubricating all roller bearings on the bridge with the 
appropriate lubricant.  Lockout/Tagout is required prior to removing the bearing cap.  Report any significant defects to bridge management.

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
1 Grease gun 1 Large wrench ~1 – 14 oz. Tube 

(Replenishment quantity)

~10 – 14 oz. Tubes 
(Replacement quantity)

Mobil Mobilgrease XHP 222 or 
equivalent10 Grease fittings

1 Miscellaneous small 
tools1 Bag of rags

1 Catch basin 1/Person Coveralls

~4 – 20 oz. Cans CRC Quick Clean Heavy Duty 
Degreaser or equivalent

1 Set of feeler gauges 1/Person Set of nitrile gloves

1 Plastic scrapper 1/Person Eye protection

Torrington Spherical Roller Bearing

F

Cap Fasteners

Purge Plug

Tapered Roller Bearing Sealmaster Spherical Roller Bearings

F
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11.5 MATERIAL DATA SHEETS

11.5.1 MOBIL MOBILUX EP-0, EP-2
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11.6 COMPONENT MANUFACTURER LIST
MECHANICAL COMPONENTS 

Span Drive Machinery 

Section Description Model No. Manufacturer 

11.7.1 Auxiliary Air Motor 34RB029 Ingersoll Rand 

11.7.2 Auxiliary Air Motor Filter Particulate Filter F30 Wilkerson Corp. 

11.7.3 Auxiliary Air Motor Regulator Regulator R30 Wilkerson Corp. 

11.7.4 Auxiliary Air Motor Lubricator Lubricator L30 EconOmist Wilkerson Corp. 

 Auxiliary Air Motor Control Valve PT-64501-300 Bosch Rexroth 

11.7.5 Motor Brake 10MBTE-ED23/5S Mondel/Magnetek 

11.7.6 Machinery Brake 13MST/E-ED80/6S Mondel/Magnetek 

11.7.7 Auxiliary Air Motor Disconnect 
Coupling FCCM, Size 1 1/2 Fast’s 

11.7.8 Gear Coupling 1020G51 Falk 

 Jaw Coupling FC15 – 3/4 Boston Gear 

11.7.9 Tapered Roller Bearing RPB-212-4C Sealmaster 

11.7.9 Tapered Roller Bearing RPB-215-4C Sealmaster 

11.7.10 Spherical Roller Bearing  USRB5000AE-108 Sealmaster 

11.7.11 Spherical Roller Bearing SAFS 23024K FXOP (Assembly) 
23024KEJW33C3 (Bearing only) Timken 

TRAFFIC CONTROL DEVICES 

Warning Gates 

Section Description Model No. Manufacturer 

 Traffic Gate Arm Contact Manufacturer B&B Roadway 

 Far Side Traffic Gate Arm Lights L4-120 Volt B&B Roadway 

 Near Side Traffic Gate Arm Lights C-4 B&B Roadway 

 Near Side Traffic Gate Motor O6T17NC167A B&B Roadway 

 Far Side Traffic Gate Motor  C6T174K1K Leeson 

 Warning Bell G-6 B&B Roadway 

 Traffic Gate Flasher FL-120 B&B Roadway 

 Traffic Gate Door Switch E19-00M Cherry Corp 

 Far Side Traffic Gate Hand Crank 
Limit Switch  Microswitch 

 Traffic Gate Limit Switch LS-8 B&B Roadway 

 Traffic Gate 5A Fuse FMN-5 Cooper Bussman 

 Traffic Gate 2A Fuse FMN-5 Cooper Bussman 

 Traffic Gate Disconnect Switch OT25F3 ABB 

Traffic Signals 
 W3-6 Advanced Warning Sign W3-6 US Barricades 

 Warning Beacon  Beacon 12 US Barricades 
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TRAFFIC CONTROL DEVICES (cont.) 

Navigation Lights 

Section Description Model No. Manufacturer 

  Fender Navigation Lights PL -LED B&B Roadway 

  Span Navigation Lights BS - LED B&B Roadway 

ELECTRICAL COMPONENTS 

Control Desk Components  

Section Description Model No./Description Manufacturer 

 Voltmeter    

 Ammeter   

 Footswitch 531-SWH Linemaster 

 Control Relay (2NO/2NC) 8501XDO22V62 Schneider Electric 

 Contact Block for Control Relay 8501-XC1 Schneider Electric 

 GP Control Relay    

 Control Relay (C5/C6)   

 GP Control Relay Socket   

 On-Delay Timer    

 Off-Delay Timer FVR MS4SC Schneider Electric 

 Nema Size 1 FVR Starter AN56DNOAB Eaton 

 Near Side Traffic Gate Heater for 
Overload Relay  H2007B-3 Eaton 

 Far Side Traffic Gate Heater for 
Overload Relay  H2008B-3 Eaton 

 Pilot Light 9001-KP38 Schneider Electric 

 Amber Lens 9001-A9 Schneider Electric 

 Green Lens 9001-G9 Schneider Electric 

 Red Lens 9001-R9 Schneider Electric 

 Push-button 9001-KR1U Schneider Electric 

 Push-button Contact (NO/NC) 9001-KA1 Schneider Electric 

 Push-button Contact (NO) 9001-KA2 Schneider Electric 

 Push-button Contact (NC) 9001-KA3 Schneider Electric 

 Two Position Key Switch 9001-KS11K1 Schneider Electric 

 Selector Switch Contact 9003-K2B001UA Schneider Electric 

 Selector Switch Handle 9003-KAD1C Schneider Electric 

 Drum Controller HC4216000012 Hubbell 

 Span Position Display 1995-A6MX4A Ametek/Gemco 
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ELECTRICAL COMPONENTS (cont.) 

Control Cabinet 

Section Description Model No./Description Manufacturer 

 Main Circuit Breaker HJL36100M73 Schneider Electric 

 Control Circuit Breaker HDL26100 ( C ) Schneider Electric 

 Overload SE012 Schneider Electric 

 Thermal Unit for Overload CC545 Schneider Electric 

 Fuse (FU1 & FU2) NON-5 Bussman 

 Current Transformer (200:5A) 5NR-201 Schneider Electric 

 Fuse (FU4 & FU5)   

 DC Relay CAD32UD Schneider Electric 

 Frequency Relay RM35H221FM Schneider Electric 

 Transformer (230 -255) Custom (Contact Manufacturer) Marcus 

 FVNR Nema 1 Contactor 8502SCG3V02 Schneider Electric 

11.9.2 Nema Size 2 AC Contactor MXD01 EC&M 

11.9.2 Mechanical Interlock MM1 EC&M 

11.9.2 Tie bar MT1 EC&M 

11.9.2 Electrical Interlock MX11 EC&M 

11.9.2 Rectifier 27907-34220 EC&M 

 Timer KS01630/5350-48424-001 SSAC/Hubbell 

Field Components  
11.9.1 Span Drive Motor 0150F-2AAN-0029 Reuland 

 240V, 200A Manual Transfer Switch DT224URKPS Eaton 

 Fully Closed Limit Switch 780 Namco 

 Machinery Brake Limit Switch   

 Motor Brake Limit Switch   

 Rotary Cam Limit Switch 1980 Gemco 

 Secondary Resistors   

 240V, 225A Panelboard NQODQ2 Schneider Electric 

 1P, 20A, Circuit breaker   

 3P, 20A, Circuit breaker   

 2P, 25A, Circuit breaker   

 3P, 150A, Circuit breaker   

 3P, 100A, Circuit breaker   

 Light Fixture   

 240V, 100A, Panelboard FRL-1A Eaton 

 3P, 20A, Circuit breaker   

 Emergency Light Fixture  Emergi-Lite 
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ELECTRICAL COMPONENTS (cont.) 

Field Components (cont.) 
 Heater  Q-Mark 

 Air Conditioner Condenser   

 Air Conditioner Air Handler   

 Sump Pump   

 Photocell   
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11.7 MECHANICAL EQUIPMENT MANUALS AND SPECIFICATIONS

11.7.1 AUXILIARY AIR MOTOR – INGERSOLL RAND 34RB029
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11.7.2 AUXILIARY AIR MOTOR FILTER – WILKERSON F30
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11.7.3 AUXILIARY AIR MOTOR REGULATOR – WILKERSON R30
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11.7.4 AUXILIARY AIR MOTOR LUBRICATOR – WILKERSON L30 ECONOMIST
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11.7.5 MOTOR BRAKE – MONDEL MBT/E-ED23/5S
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11.7.6 MACHINERY BRAKE – MONDEL 13MST/E-ED80/6S
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11.7.7 AUXILIARY AIR MOTOR DISCONNECT COUPLING – KOPFLEX TYPE FCC
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11.7.8 GEAR COUPLING – FALK TYPE G51, SIZE 1020
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11.7.9 TAPERED ROLLER BEARINGS – SEALMASTER RPB BEARINGS
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11.7.10 SPHERICAL ROLLER BEARINGS – SEALMASTER SLEEVLOC BEARINGS
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11.7.11 SPHERICAL ROLLER BEARING – TIMKEN BEARINGS
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11.8 TRAFFIC CONTROL EQUIPMENT MANUALS AND SPECIFICATIONS

11.8.1 WARNING GATE – B&B ROADWAY VW-5
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11.9 ELECTRICAL EQUIPMENT MANUALS AND SPECIFICATIONS

11.9.1 SPAN MOTOR – REULAND ELECTRIC
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11.9.2 AC CONTACTOR – SQUARE D CLASS 8503 TYPE MXDO-1
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CCHAPTER 12 - CONTACTS, TELEPHONE NUMBERS AND EMERGENCY CALL 
OUTS 

12.1 CONTACTS AND TELEPHONE NUMBERS
Delaware State Police...........................................................................................302.739.5901
United States Coast Guard ...................................................................................757.398.6390
Delaware Department of Transportation (Maintenance) .......................................302.853.1305
Delaware Department of Transportation (General).............................................. 302.760.2080
Fire Department (Seaford) ...................................................................................302.629.9355
Front Street Bridge................................................................................................302.629.4547
NOAA (National Oceanic and Atmospheric Administration) .................................206.526.6317

12.2 EMERGENCY CALL OUT PROCEDURES
During emergency situations, the following procedures and protocols should be followed.

12.2.1 MALFUNCTION (FAILURE TO OPEN OR CLOSE)
During maintenance inspection or marine vessel openings, if the bridge cannot be opened or closed contact order 
should be as follows:

1) Area Supervisor
2) Area Foreman
3) Delaware State Police (only if traffic needs to be detoured)

12.2.2 DAMAGE TO BRIDGE FROM VESSEL OR VEHICLE
When damage to the bridge is observed or detected, contact order should be as follows:

MINOR DAMAGE12.2.2.1
When damage will not hamper normal bridge operation, perform the following:

1) Log in log book
2) Notify Area Supervisor or Foreman at earliest convenience.

MAJOR DAMAGE 12.2.2.2
When damage may hamper normal bridge operation, perform the following:

1) Notify Area Supervisor or Foreman immediately. 
2) Notify Delaware State Police
3) Log in log book
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12.2.3 VEHICLE ACCIDENT OR DISABLED VEHICLE ON BRIDGE
When an accident occurs on the bridge or a disabled vehicle is observed, perform the following:

1) If accident, check about possible injuries, notify Delaware State Police.
2) DO NOT operate the bridge if an accident or disabled vehicle is within the operational area of the bridge.
3) If it is an injury accident before or after the operational area of the bridge, contact emergency services (911) 

before proceeding with an opening.
4) If unable to open the bridge due to an accident or disabled vehicle notify any waiting vessels and the Coast 

Guard.  

12.2.4 MARINE RELATED EMERGENCIES
For a marine related accident or emergency contact the following:

1) US Coast Guard 
2) Area Supervisor or Foreman

12.2.5 WEATHER RELATED EMERGENCIES
For weather related accident or emergencies contact the following:

1) Delaware State Police and NOAA 
2) Area Supervisor or Foreman
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PURPOSE AND SCOPE OF MAINTENANCE MANUAL CHAPTER 6 - 

6.1 PURPOSE OF MAINTENANCE MANUAL 
Schedules and procedures are established for the inspection, replacement, cleaning, adjustment, and 
general maintenance of the mechanical and electrical equipment used to operate the bridge. The frequency 
of maintenance is based on recommendations by the manufacturers and guidelines established by 
AASHTO Movable Bridge Inspection, Evaluation and Maintenance Manual. All maintenance forms and 
activities are to be recorded and maintained by the Maintenance Supervisor. 

6.2 LAYOUT OF MAINTENANCE MANUAL 
The maintenance section is divided into subsections that group equipment by type. Each subsection 
describes an equipment item, the number of such items, location, the maintenance frequency, and 
describes maintenance procedures. Photo references are included in Chapter 9. In Chapter 10 Maintenance 
Forms are identified for the specific equipment. 

6.3 REFERENCES
AASHTO Movable Highway Bridge Design Specifications 
AASHTO Movable Bridge Inspection, Evaluation, and Maintenance Manual 
Manual on Uniform Traffic Control Devices (MUTCD) 
Drawbridge Operation Regulations 33CFR Part 117 
National Electrical Code (NEC) 
National Fire Protection Association (NFPA) 70E - Standard for Electrical Safety in the Workplace 
Cedar Creek Bridge Rehabilitation (1998) Maintenance and Operation Manual 
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MAINTENANCE POLICIES CHAPTER 7 - 

7.1 INTRODUCTION 
This chapter describes minimum qualifications for maintenance technicians and provides detailed 
information for maintenance personnel to properly maintain the bridge in accordance with AASHTO 
guidelines. 

7.2 MAINTENANCE TECHNICIAN TRAINING 
Maintenance technicians must be familiar with the layout of the bridge and all associated electrical and 
mechanical equipment and must be trained in all areas detailed in Chapter 7. Training shall be scheduled 
and conducted by Delaware Department of Transportation. 

BRIDGE LAYOUT7.2.1
Each maintenance technician must be able to locate any piece of equipment of the bridge by name and 
designation (i.e. span lock motor). He or she must have an in-depth understanding of the electrical and 
mechanical systems and understand the functions of these systems. 

BRIDGE OPERATION7.2.2
Maintenance technicians must be able to operate the bridge and all ancillary devices in a safe manner as 
described herein. Each maintenance technician must be trained on all modes of operation and have a basic 
understanding of operation of the bridge. 

TROUBLESHOOTING AND EMERGENCY SITUATIONS7.2.3
Maintenance personnel must be trained in emergency situations and be capable to perform troubleshooting 
as described in this manual. In the event of an emergency, the operator must have knowledge of proper 
procedures described herein. 

BRIDGE MAINTENANCE7.2.4
Maintenance technicians must be trained in bridge maintenance activities as specified herein. 

7.3 LOCKOUT/TAGOUT PROCEDURE 
No electrical apparatus or electrically driven apparatus should be worked on while energized unless 
otherwise noted. The appropriate circuit breakers and/or disconnect handles for the equipment being 
worked on shall be locked in the open (off) position and tagged in accordance with Section 11.10 of this 
manual. Where work on energized equipment is required the proper PPE equipment and procedures shall 
be followed in accordance with the bridge arc flash analysis manual located on the bridge. 

7.4 PERSONAL PROTECTIVE EQUIPMENT 
Appropriate Personal Protective Equipment (PPE) should be utilized when performing all maintenance 
tasks. Refer to Section 11.5 “Material Data Sheets” for material information (including MSDS sheets) which 
indicate recommended PPE when handling specific materials. Appropriate PPE should also be used when 
working on electrical components. 

7.5 MAINTENANCE ACCESS 
Maintenance personnel can access the bridge equipment by following the information provided below.
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OPERATOR’S CONTROL ROOM7.5.1
The control room is located on the upper level of the control house and is accessible from the southwest 
side of the bridge. See Section 1.3.4.1 for the control house upper level layout schematic. 

A control desk is installed in the control room, and contains pilot devices and indicating lights to operate 
traffic signals, turning machinery, end screw jack machinery, span lock machinery, traffic gates, and 
navigation lights. 

UTILITY ROOM7.5.2
The utility room is located on the upper level of the control house and contains a manual transfer switch and 
a panelboard. A hatch in the floor of the utility room provides access to the storage room. See Section 
1.3.4.1 for the control house upper level layout schematic. 

STORAGE ROOM7.5.3
The storage room is located on the lower level of the control house and is accessible from an access hatch 
in the floor of the utility room. The storage room contains a termination cabinet, main incoming circuit 
breaker, sump pump, furnace, hot water tank, and holding tank. See Section 1.3.4.2 for the storage room 
layout schematic. 

ELECTRICAL CONTROL EQUIPMENT AREA7.5.4
The electrical control equipment area is located adjacent to the control house entrance.  Individual starter 
cabinets for the span lock motor, motor brake, end screw jack motor, and traffic gates are installed outside 
the control house. A motor control enclosure, secondary resistor enclosure, and a generator enclosure are 
located adjacent to the starter cabinets and the AC Condenser. 

WEST ABUTMENT7.5.5
The west abutment is located below the west end of the swing span.  The pivot pier access ladder and 
platform provide access to the west abutment. 

The following equipment is located underneath the west abutment: 

End screw jack motor, end screw jack speed reducer, end screw jacks, couplings, shafts, and limit 
switches 
Fully closed rigid stop 
Balance wheels and balance wheel track 
Balance plates 
Fender Navigation Lights 

The span lock machinery is located on the north side of the west abutment. 

PIVOT PIER7.5.6
The pivot pier is located below the swing span.  The pivot pier access ladder and platform provide access to 
the pivot pier from the roadway. 

The following equipment is located at the pivot pier: 
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Turning machinery motor, brake, turning machinery speed reducer, rack and pinion, bearings, 
couplings, instrumentation gear box, rotary cam limit switch, brake limit switches, fully open and 
overtravel limit switches, span red/green navigation lights, and turning machinery motor disconnect 
switch 
Pivot bearing, passive live load bearings, balance wheels, and balance wheel track 
Balance plates 
Drag cables and drag cable terminal box 
Span mounted navigation lights 

REST PIER7.5.7
The rest pier is located at the east end of the span and can be accessed from the roadway by partially 
opening the swing span. 

The following equipment is located at the rest pier. 

Fully closed limit switch 
Fender navigation lights 
Bearing wheel track 

FENDERS7.5.8
The west fender can be accessed from the pivot pier access ladder and platform on the north side of the 
west abutment.  The east fender can be accessed from the rest pier.  Fenders provide access to the fender 
navigation lights. 

7.6 STAND-BY GENERATOR MAINTENANCE 
All recommended generator maintenance specified shall be performed by DelDOT’s generator maintenance 
and repair subcontractor under contract No. DOT1213-Gen_Repair or subsequent contract. Maintenance 
technicians as specified above are not permitted to directly perform maintenance on this equipment. 

For any issues related to generator operation maintenance technicians should contact the contractor on 
record for this work as specified under the above referenced contact. 

All forms provided in this manual shall be completed by DelDOT’s maintenance technicians based on the 
reports provided by the generator maintenance contractor. 

7.7 MAINTENANCE OPENINGS 
For the requirements on maintenance openings, refer to Sections 2.6 and 2.7. 

7.8 MAINTENANCE AND BRIDGE OPERATORS DURING OPENINGS 
The bridge must be staffed with the following personnel unless otherwise noted during all maintenance 
openings: 

Trained Bridge Operator 
Maintenance Technicians (not required for vessel openings) 

The bridge operator shall be stationed in the control room of the control house. During emergency situations 
where the bridge and/or ancillary devices malfunction, one of the trained technicians shall be capable of 
relocating to the pivot pier, rest pier, or west abutment as required. 
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The maintenance technicians shall be stationed in the vicinity of the electrical control equipment area and 
capable of relocating as directed by the operator. 

7.9 MAINTENANCE FORMS 
Maintenance personnel are required to complete maintenance forms provided in Chapter 10. 

7.10 MAINTENANCE REPORTING PROCEDURES 
All maintenance shall be conducted in accordance with procedures and protocols defined herein and in 
accordance with the latest edition of the AASHTO Movable Bridge Inspection, Evaluation and Maintenance 
Manual. 

All maintenance activities shall be documented using forms provided in Chapter 10 of this manual. Record 
copies of maintenance forms shall be kept and filed by the supervisor. 
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ELECTRICAL AND MECHANICAL MAINTENANCE  CHAPTER 8 - 

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 SPAN SUPPORT SYSTEM AND COUNTERWEIGHT 
The span support system consists of the pivot bearing, bearing wheels, balance wheels, passive live load 
bearings, end screw jack machinery, and a counterweight.  The end screw jack machinery consists of one 5 
HP electric motor (23A, 900 RPM) with an internal brake, speed reducer, end screw jacks, couplings and 
shafting.  The AC brake motor has a full load torque of 29 lb-ft. The following outlines the basic maintenance 
of these items. 

PIVOT BEARING8.1.1
8.1.1.1 DESCRIPTION
The pivot bearing assembly supports the swing span and provides the rotation point for operation of the 
swing span.  The pivot bearing is supported by the pivot pier. 

The pivot bearing is a Torrington Type TSR thrust spherical roller bearing with a thin dense chrome coating 
(P/N 29364W8).  The bearing is located between the upper bearing housing and the lower bearing housing 
and is sealed with a Garlock seal Model 59 (P/N 0420).  The upper bearing housing is made of American 
Society for Testing and Materials (ASTM) A36M steel and connected to the underside of the pivot girder.  
The lower housing is made of ASTM A36M steel and connected to the pivot pier. 

The pivot bearing has one grease fitting and piping that is located in the upper bearing housing.  The grease 
is purged through two purge plugs located in the lower bearing housing located 180 degrees apart from 
each other. 

Refer to Photo numbered 9.1A. 

Refer to Sections 11.1.2 (ID # 28, 29, 30, 31, and 32) for component identification and 11.2.2 for lubrication 
schematics.  Refer to Section 11.7.10 for manufacturer’s literature. 

8.1.1.2 NUMBER OF ITEMS AND LOCATION
There is one pivot bearing.  The pivot bearing is located at the center of the pivot pier. 

8.1.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on Form 10-1 – Span Support System and Counterweight. 
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ELECTRICAL AND MECHANICAL MAINTENANCE  

Each section of Chapter 8 is to be used in conjunction with Chapter 11 providing additional details on each 
component to be maintained. 

8.1 SPAN SUPPORT SYSTEM AND COUNTERWEIGHT 
The span support system consists of the pivot bearing, bearing wheels, balance wheels, passive live load 
bearings, end screw jack machinery, and a counterweight.  The end screw jack machinery consists of one 5 
HP electric motor (23A, 900 RPM) with an internal brake, speed reducer, end screw jacks, couplings and 
shafting.  The motor has a full load torque of 29 lb-ft. The following outlines the basic maintenance of these 
items. 

PIVOT BEARING
8.1.1.1 DESCRIPTION
The pivot bearing assembly supports the swing span and provides the rotation point for operation of the 
swing span.  The pivot bearing is supported by the pivot pier. 

The pivot bearing is a Torrington Type TSR thrust spherical roller bearing with a thin dense chrome coating 
(P/N 29364W8) (ID # 29).  The bearing is located between the upper bearing housing (ID # 28) and the 
lower bearing housing (ID # 32) and is sealed with a Garlock seal Model 59 (P/N 0420) (ID # 30).  The 
upper bearing housing is made of American Society for Testing and Materials (ASTM) A36M steel and 
connected to the underside of the pivot girder.  The lower housing is made of ASTM A36M steel and 
connected to the pivot pier. 

The pivot bearing has one grease fitting located at the roadway level lubrication bracket at the west end of 
the swing span.  A lubrication line connects the grease fitting to the upper bearing housing.  The grease is 
purged through two purge plugs located in the lower bearing housing located 180 degrees apart from each 
other. 

Refer to Photo numbered 9.1A. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics.  Refer to Section 
11.7.10 for manufacturer’s literature. 

8.1.1.2 NUMBER OF ITEMS AND LOCATION
There is one pivot bearing.  The pivot bearing is located at the center of the pivot pier. 

8.1.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 3-164 – SR 36 Bridge 

July 2018 8-2 Delaware Department of Transportation 

MONTHLY 
(Refer to Section 11.4.7 
for Bridge Maintenance 
Performance Standard)

Lubricate pivot bearing with Mobil Mobilux EP-2 or equivalent using the 
grease fitting.  Notify the supervisor immediately if water is purged from the 
bearing during lubrication.

ANNUALLY Check upper and lower housing and supporting frame for signs of 
corrosion.  Clean and spot paint the housing, support frame, and fasteners 
if corroded.   
Check upper and lower housing fasteners for tightness.  Tighten loose 
fasteners. 
Observe the pivot bearing during opening and closing operations of the 
span.  Note any abnormal sounds. 
Inspect the pivot bearing pedestal for cracking and evidence of 
deterioration. 

BEARING WHEELS
8.1.2.1 DESCRIPTION
The bearing wheels support the swing span arm between the pivot pier and east rest pier as well as live 
load forces when the bridge is in the closed position.  The bearing wheels are supported by a steel track 
located on the rest pier.  When the bridge is operating, the bearing wheels roll along the track until the swing 
span rotates away from the rest pier. 

The bearing wheel housing (ID # 20) is made of ASTM A709 Grade 345 steel which supports the bearing 
wheel shaft. The bearing wheel shaft (ID # 17) is made of ASTM A576 Grade HR 1045 steel. The bearing 
wheel shaft is supported by a SKF spherical plain bearing (P/N GE 200 ES) (ID # 18). The bearing wheel 
(ID # 16) is made of ASTM A668M Class D forged steel. When the bearing wheel rotates, the shaft remains 
stationary and the bearing wheel rotates about the shaft. Each bearing wheel also has two Garlock Model 
54 Klozure seals (P/N 54x6021) (ID # 19) to retrain grease and prevent contaminants from entering the 
bearing. 

The bearing wheels are mounted to the bottom flange of Floor Beam 1. 

Each bearing wheel has one grease fitting located at the roadway level lubrication bracket at the east end of 
the swing span.  A lubrication line connects each grease fitting to the centerline of one of the bearing wheel 
shaft to provide grease to the sealed bearing. Grease is purged through the bearing wheel seals. 

Refer to Photos numbered 9.1B and 9.1C. 

Refer to Sections 11.1.1 for component identification and 11.2.1 for lubrication schematics. 

8.1.2.2 NUMBER OF ITEMS AND LOCATION
There are two bearing wheels mounted to the bottom flange of Floor Beam 1 located at the east rest pier. 
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8.1.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS 
(Refer to Section 11.4.7 
for Bridge Maintenance 
Performance Standard)

Lubricate bearing wheel bearings with Mobil Mobilux EP-2 or equivalent. 
Clean debris from track. 

ANNUALLY Check the bearing wheel base fasteners and end cap fasteners are secure.  
Tighten loose fasteners. 
Check the bearing wheels and track for any signs of distress. 
Inspect bearing wheel track grout for cracking and evidence of 
deterioration.

BALANCE WHEELS
8.1.3.1 DESCRIPTION
The balance wheels at the pivot pier support the swing span from any imbalance or wind loading applied to 
the bridge during operations.  The balance wheels are supported by a steel track mounted to the top of the 
pivot pier. 

The balance wheels at the west abutment support the swing span during operations until the swing span 
rotates away from the abutment.  The balance wheels are supported by a steel track mounted to the top of 
the west abutment. 

The balance wheel bases consist of two sleeve bearings that support the balance wheel shaft assembly.  
The balance wheel bearings (ID # 23) consist of split bronze bushings mounted into the cap and base.  The 
bushings are made of ASTM B22 Alloy C91100 bronze.  The bearing housing is made of ASTM A36M steel.  
As the bronze bushings wear, laminated liners are located between the bearing cap and base, can be 
removed to reduce the clearance. 

Each balance wheel shaft assembly consists of a balance wheel (ID # 21) keyed to the balance wheel shaft 
(ID # 22).  The balance wheel shaft is made of ASTM A675 Class HR 1045 steel while the balance wheel is 
made of ASTM A148 Grade 90/60 cast steel. 

Each balance wheel bearing has one grease fitting located at the roadway level lubrication bracket at the 
west end of the swing span.  A lubrication line connects each grease fitting to one of the balance wheel 
bearing bases.  Grease is purged through the shaft/bushing interface. 

Refer to Photos numbered 9.1D, 9.1E, and 9.1H. 

Refer to Sections 11.1.1 for component identification and 11.2.1 for lubrication schematics. 
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8.1.3.2 NUMBER OF ITEMS AND LOCATION
There are a total of ten balance wheels and two balance wheel tracks.  One balance wheel track and eight 
balance wheels are located on the pivot pier.  One balance wheel track and two balance wheels are located 
at the west abutment. 

8.1.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

MONTHLY 
(Refer to Section 11.4.1 
for Bridge Maintenance 
Performance Standard)

Lubricate balance wheel sleeve bearings with Mobil Mobilux EP-2 or 
equivalent. 
Clean debris from the balance wheel tracks. 

ANNUALLY Check the balance wheel base, balance wheel cap, and balance wheel 
track fasteners are secure.  Tighten loose fasteners. 
Check the balance wheels and tracks for any signs of distress. 
Inspect balance wheel track grout for cracking and evidence of 
deterioration. 

PASSIVE LIVE LOAD BEARINGS
8.1.4.1 DESCRIPTION
The passive live load bearings provide live load support at the pivot pier. 

The passive live load bearings consist of an upper and lower stainless steel weldment and two live load 
shoes.  The upper weldment (ID # 24) is mounted to the bottom of the pivot girder while the lower weldment 
(ID # 27) is mounted to the pivot pier with anchor bolts.  The upper live load shoes (ID # 25) are made of 
stainless steel.  The lower live load shoes (ID # 26) are manufactured by Lubrite Technologies and are 
made from Alloy 196 with Type G1 lubricant. 

Shims are located beneath both live load shoes to adjust the clearance between the shoes.  The original 
design drawing indicated a 0.003” nominal clearance between the upper and lower shoes with the end jacks 
driven. 

The passive live load bearings do not require lubrication. 

Refer to Photos numbered 9.1F and 9.1G. 

Refer to Section 11.1.1 for component identification. 

8.1.4.2 NUMBER OF ITEMS AND LOCATION
There are two passive live load bearings.  One bearing is located on the north side of the pivot pier and the 
other is located on the south side of the pivot pier. 
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8.1.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

ANNUALLY Check that the upper and lower weldment fasteners and the live load shoe 
fasteners are secure.  Tighten loose fasteners. 
With the span closed and the end jacks driven, check the clearance at both 
passive live load bearing locations to ensure the clearances are 0.003”. 
Inspect lower support weldment grout for cracking and evidence of 
deterioration. 

END SCREW JACK SPEED REDUCER
8.1.5.1 DESCRIPTION
The end screw jack speed reducer is operated to increase torque and reduce speed from the input shaft to 
the output shaft through internal gearing. 

The end screw jack speed reducer (ID # 3), manufactured by Foote-Jones, is a right angle speed reducer.  
The end screw jack speed reducer is model number BHE 0703. The serial number for the speed reducer is 
6C72911M and should be referenced if an inquiry to the manufacturer is ever required.  Under normal 
operation, the end screw jack speed reducer intermediate shaft is driven by the end screw jack motor.  
Under this configuration, the end screw jack speed reducer has a gear ratio of 16.8056:1.  Emergency 
operation of the end screw jack speed reducer is achieved via a capstan driven manual operation input shaft 
located at the top of the speed reducer.  The manual operation input shaft is accessed by removal of a 
hatch in the roadway.  When driven by the capstan, the end screw jack speed reducer has a gear ratio of 
30.6884:1. 

The end screw jack speed reducer is an oil lubricated enclosed speed reducer.  An oil pump, driven by the 
motor input shaft, pumps oil from the bottom of the reducer housing to the capstan input and motor input 
shaft bearings.  The other shaft bearings are splash lubricated or submerged in the oil within the reducer 
housing. 

Refer to Photos numbered 9.1H, 9.1I, and 9.1J. 

Refer to Sections 11.1.1 for component identification and 11.2.1 for lubrication schematics.  Refer to Section 
11.7.1 for the manufacturer’s maintenance manual. 

8.1.5.2 NUMBER OF ITEMS AND LOCATION
There is one end screw jack speed reducer on the swing span.  The end screw jack machinery speed 
reducer is located below the deck at the west end of the swing span. 
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8.1.5.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

MONTHLY 
(Refer to Section 11.4.4 
for Bridge Maintenance 
Performance Standard)

Visually inspect the reducer oil level in the sight glass before operating the 
end screw jacks.  Add make up oil (Mobil Mobilgear 600 XP 100) if the oil 
level is more than ¼” below the oil level line on the lubrication plate. 
Listen for unusual noises during operation of the machinery. 
Inspect breather condition.  Replace breather if it is saturated or damaged. 
Inspect the oil pump piping pressure gage.  Replace if damaged.  Record 
oil pressure during operation of the end screw jack machinery. 
Inspect oil pump and oil pump piping for leaks. 

ANNUALLY Check for oil leakage at the seals.
Check fasteners for tightness. Tighten loose fasteners.

FIVE YEARS 
(Refer to Section 11.4.4 
for Bridge Maintenance 
Performance Standard)

Flush and replace oil in the speed reducer housing with Mobil Mobilgear 
600 XP 100 or equivalent. 

END SCREW JACK COUPLINGS
8.1.6.1 DESCRIPTION
Each coupling transfers torque from one shaft to another. 

A grid coupling (ID # 2), manufactured by Falk, is used to transmit torque between the end screw jack motor 
and the end screw jack speed reducer.  The grid coupling is type T10, size 1040.  The grid coupling has one 
grease fitting and one purge plug in the coupling cover. 

Gear couplings (ID # 4, 6, 13, and 15), manufactured by Falk, are used to transmit the torque between the 
end screw jack speed reducer and the end jacks.  The gear couplings are type G51, size 1015.  The gear 
couplings have grease fittings/purge plugs located in the flange of the coupling. 

Refer to Photos numbered 9.1I and 9.1K. 

Refer to Sections 11.1.1 for component identification and 11.2.1 for lubrication schematics.  Refer to 
Sections 11.7.6 and 11.7.7 for the manufacturer’s maintenance manuals. 

8.1.6.2 NUMBER OF ITEMS AND LOCATION
The end screw jack machinery has one grid coupling.  The grid coupling connects the end screw jack motor 
shaft to the end screw jack speed reducer intermediate input shaft. 
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The end screw jack machinery has four gear couplings.  Two gear couplings connect the end screw jack 
speed reducer output shafts to floating shafts.  One gear coupling connects each floating shaft to an end 
screw jack input shaft 

8.1.6.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

MONTHLY Inspect keys and keyways at all couplings for grease leakage, tightness 
and cracking.  Check coupling flange bolts for corrosion and tightness.  Per 
the manufacturer’s installation instructions, the end screw jack motor 
coupling bolts should be torqued to 100 in-lbs and the end screw jack gear 
coupling bolts should be torqued to 372 in-lbs. 
Inspect for leaks at seals and gaskets.  If the seal is leaking, inspect seal 
for damage.  Notify the Engineer if the seal is damaged.  If coupling covers 
are removed, replace lubricant. 

SIX MONTHS 
(Refer to Section 11.4.3 
for Bridge Maintenance 
Performance Standard)

For gear couplings, replace lubricant with Mobil Mobilux EP-0 or equivalent. 

ANNUALLY 
(Refer to Section 11.4.3 
for Bridge Maintenance 
Performance Standard)

For the end screw jack motor coupling, replace lubricant with Falk Long 
Term Grease (LTG) or equivalent. 

END SCREW JACKS
8.1.7.1 DESCRIPTION
Two end screw jacks support the swing span arm between the pivot pier and west abutment as well as the 
live load forces when the bridge is in the closed position. 

The end screw jacks (ID # 7) were manufactured by Duff-Norton.  Each end jack, model M-9099, is rated to 
provide up to 100 tons of lifting force.  The serial number for the north and south end screw jacks are LM-
10099-11B and LM-10099-10B, respectively.  The serial number should be referenced if an inquiry to the 
manufacturer is ever required. 

The end screw jacks are worm gear driven actuators.  The torque transmitted from the end screw jack 
floating shafts drives and retracts the end screw jacks.  The end screw jacks have a gear ratio of 12:1.  The 
end screw jack shoes have a maximum travel distance of 3 inches. 
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An end screw jack bearing plate (ID # 8) is fastened to the underside of each end screw jack shoe.  The end 
screw jack bearing plates have a 14 inch diameter, a thickness of 1 inch, and are made of ASTM B22 Alloy 
C90500 bronze. 

Each end screw jack bearing plate contacts an end screw jack masonry plate.  The end screw jack masonry 
plates (ID # 9) are made of ASTM A668 Class G steel. 

The end screw jack gearing is grease lubricated. 

Refer to Photos numbered 9.1H and 9.1K. 

Refer to Sections 11.1.1 for component identification and 11.2.1 for lubrication schematics.  Refer to Section 
11.7.5 for the manufacturer’s maintenance manual. 

8.1.7.2 NUMBER OF ITEMS AND LOCATION
There are two end screw jacks located at the west end of the swing span.  The end screw jack masonry 
plates are anchored to the west abutment. 

8.1.7.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

THREE MONTHS Check end screw jack protective boot for rips or leaks. 
Clean debris from end screw jack masonry plates. 
Observe end screw jacks during operation for any unusual noises or 
observations.

ANNUALLY 
(Refer to Section 11.4.8 
for Bridge Maintenance 
Performance Standard)

Replace the end screw jacks lubricant with Mobil Mobilux EP-2 or 
equivalent.  
Check that all fasteners are tight and end screw jack components are 
corrosion free.  Tighten loose fasteners.  Clean and spot paint areas of 
corrosion on the end screw jacks.  Do not paint the bearing plate contacting 
surfaces.
Check the contacting surfaces between the end screw jack bearing plates 
and masonry plates for deformations and wear.  There should be no 
corrosion on the contact areas of either plate.  If corrosion is present, clean 
the plate surfaces. 
Inspect masonry plate grout for cracking and evidence of deterioration. 
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COUNTERWEIGHT AND BALANCE PLATES
8.1.8.1 DESCRIPTION
Since the arms of the swing span are of unequal length, the shorter (west) arm has a counterweight to 
balance the span about the pivot bearing.  The counterweight consists of the concrete filled deck on a 
portion of the swing span.  Balance plates are located below the deck of the west arm of the swing span, 
and allow for adjustment of the span balance.  Balance plates are located on the bottom flanges of structural 
steel members on the west end of the swing span. 

Refer to Photos numbered 9.1L, 9.1M, and 9.1N. 

8.1.8.2 NUMBER OF ITEMS AND LOCATION
There is one counterweight located on the west arm of the swing span.  Balance plates are located on the 
flanges of structural steel members throughout the west arm of the swing span. 

8.1.8.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

ANNUALLY Check counterweight balance plate locations for proper drainage and clean 
out debris. 
Check for concrete spalling, cracks, and signs of structural distress.  Check 
adjacent structural supports for signs of distress. 
Check for shifting of balance plates.  Neatly restack plates that have fallen 
over or shifted out of position.

LUBRICATION LINES
8.1.9.1 DESCRIPTION
The lubrication lines allow grease to be pumped to components from the roadway.  Brackets at the roadway 
level support grease fittings which are connected to lubrication lines.  The lubrication lines are comprised of 
Parker Paraflex HLB02 hoses and fittings to connect the grease fittings at the roadway level to the balance 
wheels, bearing wheels, and pivot bearing.  Lubrication line supports are used to secure the lubrication lines 
to the swing span to prevent the lubrication lines from being damaged. 

Refer to Photos numbered 9.1A, 9.1B, 9.1C, 9.1D, 9.1O, and 9.1P. 

8.1.9.2 NUMBER OF ITEMS AND LOCATION
Two lubrication line brackets are located at the south side of the west end of the swing span.  A grease 
fitting for each balance wheel bearing and the pivot bearing (a total of 21 grease fittings and lubrication 
lines) are mounted to the west end lubrication brackets.  One lubrication line bracket is located at the south 
side of the east end of the swing span.  A grease fitting for each bearing wheel (2 grease fittings and 
lubrication lines) are mounted to the east lubrication line bracket. 
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8.1.9.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract.

MONTHLY Check the lubrication lines and fittings for damage prior to use.   
After use of the lubrication lines, check lubrication lines for leaks and verify 
that components (balance wheel bearings, pivot bearing, and/or bearing 
wheel bearings) have been adequately lubricated. 
Check the condition of the lubrication line supports. Tighten loose 
fasteners. 
Verify that lubrication lines are secure and clear of the balance wheels and 
balance wheel track during operation of the span. 

8.2 TURNING MACHINERY 
The turning machinery is located below the deck of the swing span and on the pivot pier.  The turning 
machinery consists of one 5 HP electric motor, one motor brake, one speed reducer, rack and pinion set, 
shaft bearings, couplings, and shafting.  The motor has a full load torque of 30 lb-ft at a speed of 865 RPM, 
and full load current of 17.8 Amperes. 

MOTOR BRAKE
8.2.1.1 DESCRIPTION
The motor brake is used to brake the span for normal and emergency stopping during bridge operations. 

The brake (ID # 39) was manufactured by Mondel and is an electric shoe brake.  The motor brake model 
number is 6WST/E-ED23/5S.  The motor brake has a 6” diameter brakewheel coupling and a braking torque 
of 25 ft-lbs.  The brake is spring set and electro-hydraulically released, as commanded by the bridge control 
system. 

Refer to Photos numbered 9.2A, 9.2B, and 9.2C. 

Refer to Section 11.1.2 for component identification.  Refer to Section 11.7.9 for the manufacturer’s 
maintenance manual. 

8.2.1.2 NUMBER OF ITEMS AND LOCATION
The swing span is equipped with one motor brake. 

The motor brake is located between turning machinery motor and the turning machinery speed reducer 
housing. 
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8.2.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

GENERAL In the event that brakes require the following items, refer to the 
Manufacturer’s Operation and Maintenance Manuals for detailed 
instructions. 
Motor brake actuator repairs should be performed by a Mondel authorized 
specialist.  Replacement thruster oil shall be provided by the Mondel 
authorized specialist.  The motor brake frame shall be adjusted by the 
Contractor.

ANNUALLY 
(Refer to Section 
11.4.2 for Bridge 
Maintenance 
Performance 
Standard)

Inspect the brake shoes and brakewheel for wear, dust, dirt, grease, and 
proper adjustment.  Check the brake pad thickness.  Notify the Engineer if 
the remaining thickness is less than 1/16 inch. 
Check clearance between the brake shoe and brakewheel. The measured 
gap shall have a minimum of 1/64” clearance between brake shoe and 
brakewheel when hand released. If clearances need to be adjusted, the 
linkages shall be adjusted in accordance with Section 11.7.9. If adjustments 
are made to the linkages, the reserve stroke and torque setting should be 
verified and adjusted as well. Adjustment procedures are located within 
Section 11.7.9. 
Inspect the mechanical linkages for wear, broken parts, and tightness of 
nuts and bolts.  Check for freedom of moving parts (no binding or sticking).  
Check the brake housing and linkages for corrosion and signs of water 
dripping onto the brake.  Seal or repair overhead components or hatches if 
water is found dripping on the brake. 
Check for excessive heating of parts evident by discoloration of metal parts. 
Check operation of the brake during test operations of the bridge. Check for 
any unusual odor and excessive vibration. 
Check adjustment of limit switches and hand release device and adjust for 
proper operation.  When the motor brake hand release lever is pulled up, 
the brake pads should release from the brakewheel.  The motor brake has 
two limit switches.  Verify brake limit switches provide proper indication at 
the control desk when the brake is set, released via the control system, and 
hand released.  Adjust limit switch lever arms if proper indication is not 
observed at the control desk.   
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Check brake reserve stroke height with a scale.  The reserve stroke height 
of the motor brake should be 0.7” +/- 1/16”.  The reserve stroke refers to the 
exposed thruster rod length, measured from the top of the thruster cover to 
the bottom of the lug at the end of the thruster rod (refer to Figure 2 of 
Section 11.7.9).  As the brake pads wear, the reserve stroke becomes 
shorter. If the reserve stroke requires adjustment, adjust linkages as 
specified in Section 11.7.9. 
Check the motor brake spring tension via the brake torque gauge located 
near the thruster of the brake.  The motor brake should be set to provide a 
braking torque of 25 ft-lbs.  The torque is read by matching the top of the 
spring block to the corresponding torque value on the scale.  To adjust the 
brake torque, turn the torque adjustment screw until the top of the spring 
block is at the appropriate torque setting on the scale.  Perform Item 5 
above (observing brake operation during test operations of the bridge) to 
confirm proper operation of the motor brake after adjustment.
Check for loose brake terminations.  Tighten loose connections. 
During winter months, verify that the brake pads are not frozen to the 
brakewheel.

COUPLINGS
8.2.2.1 DESCRIPTION
Each coupling transfers torque from one shaft to another. 

The brakewheel coupling (ID # 38) is a double engagement gear coupling, manufactured by Mondel, and is 
used to transmit the torque between the turning machinery motor and turning machinery speed reducer. The 
brakewheel coupling is type G62, size 1010.  The brakewheel coupling has grease fitting(s)/purge plug(s) 
located in the coupling cover. 

The turning machinery grid coupling (ID # 41), manufactured by Falk, transmits torque through the turning 
machinery.  The grid coupling is type T20, size 1110.  The grid coupling has grease fitting(s)/purge plug(s) 
located in the coupling cover. 

Couplings, manufactured by Lovejoy, are used to connect the instrumentation equipment to the turning 
machinery equipment (ID # 34 and 36). The instrumentation couplings are Delta flex Type 1, size 40, flexible 
couplings.  The instrumentation couplings do not require lubrication. 

Refer to Photos numbered 9.2B, 9.2D, and 9.2E. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics.  Refer to Section 
11.7.8 for the manufacturer’s maintenance manual for the turning machinery grid coupling. 

8.2.2.2 NUMBER OF ITEMS AND LOCATION
One brakewheel coupling connects the turning machinery motor front output shaft to the turning machinery 
speed reducer input shaft. 

One grid coupling connects the turning machinery speed reducer output shaft to the main pinion shaft. 

One instrumentation coupling connects the turning machinery motor rear output shaft to the instrumentation 
gear box input shaft.  A second instrumentation coupling connects the instrumentation gear box output shaft 
to the rotary cam limit switch input shaft. 
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8.2.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Inspect keys and keyways at all couplings for grease leakage, tightness and 
cracking.  Check coupling flange bolts for corrosion and tightness.  Per the 
manufacturer’s installation instructions, the turning machinery grid coupling 
bolts should be torqued to 260 in-lbs. 
Inspect for leaks at seals and gaskets.  If the seal is leaking, inspect seal for 
damage.  Notify the Engineer if the seal is damaged.  If coupling covers are 
removed, replace lubricant. 
Inspect instrumentation couplings for cracking or damage. 

SIX MONTHS 
(Refer to Section 
11.4.3 for Bridge 
Maintenance 
Performance 
Standard)

Replace lubricant within the brakewheel coupling with Mobil Mobilux EP-0 or 
equivalent. 
Replace lubricant within the turning machinery grid coupling with Falk Long 
Term Grease or equivalent. 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that no grease gets on the brakewheel surface as this may cause 
the brakewheel to slip within the brake shoes which may decrease the overall braking capacity. 

TURNING MACHINERY SPEED REDUCER
8.2.3.1 DESCRIPTION
The turning machinery speed reducer is operated to increase torque and reduce speed from the input shaft 
to the output shaft through internal gearing. 

The turning machinery speed reducer (ID # 40) was manufactured by Falk.  The turning machinery speed 
reducer is a right angle reducer, model number 6CB4-12BS, and has a gear ratio of 110.6:1.  The M.O. 
number for the speed reducer is 97-032067 and should be referenced if an inquiry to the manufacturer is 
ever required. 

Emergency operation of the turning machinery speed reducer (and the span) is achieved via a capstan 
driven manual operation input shaft located at the top of the speed reducer.  The manual operation input 
shaft is accessed by removal of a hatch in the roadway. 

The turning machinery speed reducer is an oil lubricated enclosed speed reducer.  The upper and lower 
output shaft bearings are grease lubricated.  The remaining speed reducer bearings are splash lubricated 
from oil within the reducer housing. 
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Refer to Photos numbered 9.2A, 9.2C, and 9.2D. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics.  Refer to Section 
11.7.2 for the manufacturer’s maintenance manual. 

8.2.3.2 NUMBER OF ITEMS AND LOCATION
There is one turning machinery speed reducer on the swing span.  The turning machinery speed reducer is 
fastened to the swing span, above the pivot pier. 

8.2.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Visually inspect the oil level by temporarily loosening / removing the oil level 
plug and check the oil level inside the reducer housing.  Add oil to the 
reducer if the oil level is more than ¼” below the oil level plug. 
Listen for unusual noises during operation of the machinery.  Report any 
unusual noises to bridge management. 
Inspect the condition of the breather. Replace the breather if it is damaged 
or saturated.

SIX MONTHS 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

For the upper and lower output shaft bearings, lubricate bearings with Mobil 
Mobilux EP-2 or equivalent. 

ANNUALLY Check for oil leakage at the seals. 
Check fasteners for tightness. Tighten loose fasteners. 

FIVE YEARS 
(Refer to Section 
11.4.4 for Bridge 
Maintenance 
Performance 
Standard)

Flush and replace oil in the speed reducer with Mobil Mobilgear 600 XP 150. 

BEARINGS
8.2.4.1 DESCRIPTION
Sleeve bearings (ID # 42 and 43) support the main pinion shaft. 
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The sleeve bearing housings contain a split ASTM B22 Alloy C91100 bronze bushings secured to the cap 
and base.  A grease fitting is located in the bearing cap and grease is purged through the shaft/bushing
interface.  Laminated brass liners are located between the bearing cap and base for adjustment due to wear 
of the bronze bushing. 

Refer to Photo numbered 9.2D. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics. 

8.2.4.2 NUMBER OF ITEMS AND LOCATION
Two sleeve bearings support the main pinion shaft located on the west side of the pivot pier. 

8.2.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.1 for Bridge 
Maintenance 
Performance 
Standard)

Lubricate the sleeve bearings with Mobil Mobilux EP-2 or equivalent.  . 

ANNUALLY Check bearing cap and base fasteners for tightness. Tighten loose 
fasteners. 

OPEN GEARING
8.2.5.1 DESCRIPTION
The open gear set increases torque and reduces rotational speed to operate the bridge.  Rotation of the 
main pinion about the rack rotates the span about the pivot bearing. 

The main pinion (ID # 44) is a 13 tooth spur gear with an 8.276 inch (210.205mm) pitch diameter and 20° 
full depth involute tooth profile with a face width of 5.512 inches (140.00mm).  The mating rack (ID # 45) is a 
98 tooth rack with a 206.291 inch (5239.795mm) pitch diameter, and 20° full depth involute tooth profile with 
a face width of 5 inches (127mm).  The main pinion is made of ASTM A291 Class 4 forged steel with a 
Brinell hardness of 248-293.  The rack is made of ASTM A668 Class H forged steel with a Brinell hardness 
of 187-235. 

All open gearing is lubricated with grease that must be brushed onto the gear teeth manually as described 
below. 

Refer to Photo numbered 9.2D. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics. 
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8.2.5.2 NUMBER OF ITEMS AND LOCATION
The swing span turning machinery has one main pinion and rack. 

The main pinion shaft is supported in sleeve bearings secured to the swing span.  The rack is fastened to 
the pivot pier with anchor bolts. 

8.2.5.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

For all gears, remove any debris, including leaves, sand, dirt, and bird 
debris from the gear teeth and surrounding area. 
Remove any lubricant that has been displaced to non-contacting surfaces 
with scrapers and rags. 
For all gears, lubricate teeth using Mobil Mobiltac 325 NC or equivalent 
grease.

ANNUALLY 
(Refer to Section 
11.4.5 for Bridge 
Maintenance 
Performance 
Standard)

Remove, clean, and replace open gear lubricant using Mobil Mobiltac 325 
NC or equivalent. 
Observe the open gearing during opening and closing operations.  Note 
excessive vibrations, binding, and unusual noises. 
Inspect rack grout for cracking and evidence of deterioration. 

INSTRUMENTATION GEAR BOX
8.2.6.1 DESCRIPTION
The instrumentation gear box transfers the rotation of the turning machinery motor rear output shaft to the 
rotary cam limit switch. 

The instrumentation gear box (ID # 35) was manufactured by Peerless-Winsmith.  The gear box is a parallel 
shaft reducer, model number 917DBD, and has a gear ratio of 750:1. 

The input shaft is connected to the turning machinery motor rear output shaft via an instrumentation 
coupling.  The output shaft is connected to the rotary cam limit switch input shaft via an instrumentation 
coupling. 

Two of the instrumentation gear box bearings require grease be pumped into grease fittings to lubricate the 
bearings.  The other instrumentation gear box bearings are lubricated by the oil inside of the gear box. 

Refer to Photo numbered 9.2E. 
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Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics.  Refer to Section 
11.7.4 for the manufacturer’s maintenance manual. 

8.2.6.2 NUMBER OF ITEMS AND LOCATION
One instrumentation gear box is located below the deck of the swing span adjacent to the turning machinery 
motor. 

8.2.6.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Check instrumentation gear box oil level.  If the oil level is low, fill the gear 
box with Mobil 600 W Super Cylinder Oil or equivalent up to the proper 
level. 
Clean the grease fittings and pump fresh grease into the bearings with 
grease fittings slowly with a hand grease gun.  Use Mobil Mobilux EP-2 or 
equivalent. 
Check gear box fasteners for tightness.  Tighten loose fasteners. 

FIVE YEARS Drain, flush, and refill the instrumentation gear box up to the appropriate 
level with Mobil 600 W Super Cylinder Oil or equivalent. 

8.3 SPAN LOCK MACHINERY AND RIGID STOPS 
The span lock machinery provides a locking mechanism for the span.  There is one span lock system 
comprised of a ¼ HP gear motor, rack and pinion set, lock bar, guides, and a receiver.  The gear motor has 
a full load torque of 0.76 lb-ft at a speed of 1730 RPM and full load current of 1.1 Amperes. 

Rigid stops are used to prevent the span from over traveling during opening and closing operations. 

LOCK BAR, GUIDES AND RECEIVER
8.3.1.1 DESCRIPTION
The span lock machinery electrically operates a lock bar that provides a locking mechanism for the swing 
span. 

The span lock machinery retracts and extends a lock bar through the front and rear guides and into and out 
of the receiver.  The guides support the lock bar. 

The receiver (ID # 51) is a steel weldment with a wear plate fastened to the northwest corner or the swing 
span.  The guides (ID # 49 and 50) are steel weldments with upper, lower, and side wear plates, which are 
fastened to the guides.  The wear plates were manufactured by Lubrite Technologies and are Alloy 196 with 
type G1 lubricant. 

The lock bar (ID # 48) requires grease to be brushed onto the sliding surfaces of the lock bar. 
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Refer to Photos numbered 9.3A, 9.3B, and 9.3C. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics. 

8.3.1.2 NUMBER OF ITEMS AND LOCATION
There is one span lock system on the bridge, with one lock bar, one receiver, and two guides.  The lock bar 
guides are mounted to the north side of the west abutment.  The receiver is mounted to Stringer S1 at the 
northwest corner of the swing span. 

8.3.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.9.2 for Bridge 
Maintenance 
Performance 
Standard)

Remove existing lubricant and brush or swab the lock bar sliding surfaces 
with Mobil Mobilux EP-2 or equivalent. 
Visually inspect receiver, guides, lock bar, and fasteners for excessive wear, 
fit or damage. 

ANNUALLY Visually inspect all lock bar guides and receiver weldments for cracks, 
corrosion and section loss.  Mounting connections should be checked for 
corrosion and tightness.  Tighten loose fasteners.  All components should 
have flaking paint and corrosion brushed clean and spot painted with 
matching paint.  Do not paint contacting surfaces.

SPAN LOCK OPEN GEARING
8.3.2.1 DESCRIPTION
The span lock rack and pinion set converts the rotary motion from the span lock gear motor output shaft into 
linear motion to drive and pull the lock bar. 

The pinion (ID # 47) is an 18 tooth spur gear with a 5 inch pitch diameter, 20° full depth involute tooth 
profile, and a face width of 1 inch.  The rack (ID # 48) has a 20° full depth involute tooth profile with a face 
width of 3/4 inch.  The pinion is made of ASTM 668 Class G steel. 

All open gearing is lubricated with grease that must be brushed onto the gear teeth manually as described 
below. 

Refer to Photos numbered 9.3A, 9.3B, and 9.3D. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics. 
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8.3.2.2 NUMBER OF ITEMS AND LOCATION
There is one span lock rack and pinion set on the bridge.  The pinion is secured to the output shaft of the 
span lock gear motor.  The rack is machined into the underside of the lock bar. 

8.3.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to Section 
11.4.9.1 for Bridge 
Maintenance 
Performance 
Standard)

Remove any debris, including leaves, sand, dirt, and bird debris, from the 
gear teeth and surrounding area. 
Remove any lubricant that has been displaced to non-contacting surfaces 
with scrapers and rags. 
Lubricate teeth using Mobil Mobiltac 325 NC or equivalent grease.

ANNUALLY 
(Refer to Section 
11.4.9.1 for Bridge 
Maintenance 
Performance 
Standard)

Remove, clean, and replace open gear lubricant using Mobil Mobiltac 325 
NC or equivalent. 
Visually inspect the key and keyway for cracking.  Verify the key is secure 
within the keyways. 
Observe the open gearing during operations of the span lock machinery.  
Note excessive vibrations, binding, and unusual noises. 

RIGID STOPS
8.3.3.1 DESCRIPTION
The fully closed rigid stop prevents the span from over traveling during the closing operation.  The fully 
closed rigid stop base is comprised of a stationary ASTM A668 Class G steel weldment.  As the span 
reaches the closed position, a neoprene block affixed to the swing span, contacts the base and prevents the 
span from further rotation in the closing direction. 

The overtravel bumper block consists of a stationary timber block secured to the wood platform adjacent to 
the control house.  The wood block prevents the span from over traveling in the opening direction and 
prevents the span from striking the control house. 

Refer to Photos numbered 9.3E and 9.3F. 

8.3.3.2 NUMBER OF ITEMS AND LOCATION
There is one fully closed rigid stop and one overtravel bumper block on the bridge. 

The fully closed rigid stop is located on the west abutment.  The overtravel bumper block is located on the 
east side of the wood platform adjacent to the control house. 
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8.3.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Inspect the condition of the fully closed rigid stop and overtravel bumper 
block components. 
Inspect rigid stop components for corrosion and fasteners for tightness.  
Clean and spot paint areas of corrosion.  Tighten loose fasteners. 
Inspect fully closed rigid stop grout for cracking and evidence of 
deterioration. 

8.4 TRAFFIC GATES 
Traffic gates are located on the approaches and are used to stop traffic prior to a bridge opening. 

TRAFFIC GATES
8.4.1.1 DESCRIPTION
Traffic gates signal on and off going traffic to stop for a bridge opening.  The gate support stand is mounted 
adjacent to the roadway. 

Refer to Photos numbered 9.4A, 9.4B, 9.4C, 9.4D, and 9.4F. 

Refer to Sections 11.1.3 (ID # 56, 58, 60, 63, and 65) for component identification, 11.2.3 for lubrication 
schematic, and 11.6 for component manufacturer list.  See Section 11.8.1 for manufacturer’s literature for 
the unit. 

8.4.1.2 NUMBER OF ITEMS AND LOCATION
There are two traffic gates. One is located on both the East (far) and West (near) sides of the swing span.  
The traffic gate machinery is located within each traffic gate housing. 

8.4.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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SIX MONTHS Verify bumper rods are properly adjusted and make contact with 
roadway when lowered.  
Verify stay cables are properly adjusted and taut at all times.  
Check the transmission oil level in both sections of the transmission 
housing. If oil is low, check seals for evidence of leaks and add oil 
until the oil level is up to the oil level plug or sight gage.  If oil is 
cloudy or dirty, drain, flush, and refill the unit with Mobil SHC 629 or 
equivalent.  Use Mobil Mobilgear SHC 629 or equivalent compatible 
oil for flushing the housing. 
Lubricate pivot shaft bearings and rod ends until clean grease is 
purged from the bearing or rod end. Use Mobil Mobilux EP-2 or 
equivalent. 
Lubricate the rotary cam limit switch roller chain with CRC TAC 2 
Adhesive Chain Lubricant or equivalent. 
Check the roller chain tension and adjust tension if needed.  The 
roller chain sag should be 1/4” +/- 1/8”

ANNUALLY Check hardware for damage and corrosion. Replace damaged 
hardware. 
Check electrical connections and tighten loose connections. 
Remove excess grease, oil and debris from equipment. 
Check gate housing for corrosion. Clean and spot paint areas of 
corrosion on the housing. 
Check condition of gaskets and replace if damaged. 

8.5 ELECTRICAL POWER SYSTEMS 

MOTOR CONTROL ENCLOSURES
8.5.1.1 DESCRIPTION
Motor control enclosures/starter cabinets enclosures are shown in the diagram in Section 1.3.1 containing 
house motor controllers, contactors, overload relays, over-current protection, etc. to control and operate the 
bridge and all ancillary devices. 

Refer to Photos numbered 9.6A, 9.6B, 9.6B1, 9.6R and 9.6S. 

8.5.1.2 NUMBER OF ITEMS AND LOCATION
Eight motor control enclosures/starter cabinets, shown in the diagram in Section 1.3.1, are installed and 
grouped together just outside the control house entrance door. 

8.5.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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THREE MONTHS Open and clean with a vacuum cleaner in the interior of each enclosure. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent from relays, terminals, surfaces, wiring, contacts, etc. 
Check for corrosion and moisture. Replace corroded hardware. 
Examine connections for poor or loose connections and evidence of 
overheating. 
Lubricate door hinges and latches with 3-IN-ONE Multipurpose Oil. 
Inspect terminal block screws and hand tighten all connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on trip 
or switch off conditions. With the circuit breaker in the OFF position, use a 
multimeter to measure the current and voltage on the load side conductors.  
The multimeter should read 0 amps and 0 volts. 
Check all starter contacts in each enclosure. Note when nearly all the silver tip 
is gone and the contact tip support is exposed. Do not file the contacts. Filing 
or otherwise dressing the contacts only results in lost tip material and reduces 
starter life. 
Check the condition of gaskets and replace if damaged.  

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, or 
connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and that 
the contacts are fully sealed in the closed position. In order to manually 
operate a motor controller/contactor without load, remove power to the MCC 
cabinet and with a non-conductive screwdriver, press the button on the 
contactor.  The button is usually located on the front or bottom of the housing 
(see Photo 9.6B and 9.6B1). 
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing.  A loud noise and arcing on 
closing is usually due to contact bounce. 

SPAN CONTROL CABINET AND RESISTOR ENCLOSURE
8.5.2.1 DESCRIPTION
The span drive cabinet/resistor enclosure is a free standing enclosure which houses the span motor control 
equipment such as control relays, contactors, circuit breakers, fuses, and terminal blocks and is shown in 
the diagram in Section 1.3.1. 

The resistor enclosure is a free standing enclosure which houses the secondary resistors for the span 
motor. 

Refer to Photos numbered 9.6A, 9.6C, 9.6D, and 9.6L. 

8.5.2.2 NUMBER OF ITEMS AND LOCATION
One resistor enclosure/span drive cabinet, shown in the diagram in Section 1.3.1 is the last cabinet outside 
the control house entrance door. The secondary resistor enclosure is located behind the span motor control 
enclosure outside of the control house. 
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8.5.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

THREE MONTHS Open and clean enclosure resistor and span drive enclosure with a vacuum 
cleaner. Clean resistors, contactors, relays, wiring, terminal, lugs, etc. of dirt, 
dust, grease of unwanted debris.  
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent from relays, terminals, surfaces, wiring, contacts, etc. 
Check for corrosion and moisture. 
Lubricate door hinges and latches with 3-IN-ONE Multipurpose Oil. 
Inspect terminal block screws for tightness. Hand tighten all loose 
connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions.  With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors.  The multimeter should read 0 amps and 0 volts. 
Inspect all fuses with a meter and verify continuity. For fuse replacement, 
always install the same type and rating fuses furnished with the motor 
control center. Evolution in fuse design has produced fuses that are 
mechanically equivalent but not electrically equivalent. They may not have 
the same short-circuit withstand ability and current limiting ability. 
Inspect all relays and tighten loose connections. 
Check all starter contacts. Note when nearly all of the silver tip is gone and 
the contact tip support is exposed. Do not file the contacts. Filing or 
otherwise dressing the contacts only results in lost tip material and reduces 
starter life.
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ANNUALLY Clean out filters with vacuum.  Replace filters if damaged or dirty. 
Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connection points that are 
discolored. Tighten all loose hardware. Check wires and connectors for 
damage. 
Operate the motor controller/contactor without load (turn circuit breakers off) 
and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position. In order to manually 
operate a motor controller/contactor without load, remove power to the MCC 
cabinet and with a non-conductive screwdriver, press the button on the 
contactor.  The button is usually located on the front or bottom of the 
housing (see Photo 9.6C and 9.6L). 
Operate the motor controller/contactor under load and check for loud noise 
and arcing, both on opening and on closing.  A loud noise and arcing on 
closing is usually due to contact bounce.

PANELBOARDS
8.5.3.1 DESCRIPTION
Lighting and distribution panels, also known as panelboards, are assemblies of bus bars and main/branch 
circuit breakers.  The circuit breakers provide over-current protection as well as a means of turning on and 
off electrical distribution circuits. 

Refer to Photos numbered 9.5D and 9.6H. 

8.5.3.2 NUMBER OF ITEMS AND LOCATION
The distribution panelboard is located in the Control House under the control desk.  The lighting panelboard 
is located inside the control house in the storage room above the access hatch to the lower level. 

8.5.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Open panel board cover and clean interior with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent from, terminals, surfaces, wiring, circuit breakers, etc. 
Check for moisture and corrosion. Replace corroded hardware. 
Examine bus bar connections for poor or loose connections and evidence of 
overheating. If necessary, pop out, but do not disconnect the circuit 
breakers. 
Lubricate door hinges and latches with 3-IN-ONE Multipurpose Oil. 
Inspect all circuit breakers. Verify with a meter that continuity is broken on 
trip or switch off conditions.  With the circuit breaker in the OFF position, use 
a multimeter to measure the current and voltage on the load side 
conductors.  The multimeter should read 0 amps and 0 volts. 
Measure resistance to ground at each panelboard using a clamp on ground 
resistance tester.  Confirm that the main electrical service to the bridge is off 
before performing any test.  Follow the meter manufacturer’s 
recommendations for isolating the grounding electric. With the meter 
clamped around the grounding electrode, verify resistance is 25 ohms or 
less. 

STAND-BY GENERATOR
8.5.4.1 DESCRIPTION
A stand-by generator is installed to power the bridge and ancillary equipment should utility power become 
unavailable. 

Refer to Photo numbered 9.5C. 

8.5.4.2 NUMBER OF ITEMS AND LOCATION
There is one generator located adjacent to the control house to be used as a stand-by power source. 
Additional maintenance requirements may be required if used as the prime power source. 

8.5.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

All daily, weekly, and monthly maintenance tasks specified under this item shall be performed by DelDOT 
personnel. All other maintenance tasks shall be performed by the repair subcontractor under Contract No. 
GSS 14679-GEN_PM_REP or subsequent contract. All materials, including manufacture brands and 
specifications are supplied by the repair subcontractor. 
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MONTHLY Perform visual inspection of the generator components (including belts, 
hoses, fasteners, etc.) for signs of damage. 
Check for air cleaner restrictions. 
Check coolant level, oil level and fuel level. 
Check for oil, coolant, and fuel leaks. 
Check battery and battery charger for proper operation. 
Check electrical safety controls and alarms. 
Perform all pre-operation inspections. 
Start and run generators for 15 minutes with no load and check for proper 
alternator voltage. 
Perform all post operation inspections as specified in Section 4.2.2.1 
Testing under No Load. 

ANNUALLY Check the condition of all filters and breathers and note if dirty, clogged, or 
damaged. 
Check the fuel tanks for water and sediment.   
Verify fasteners are secure.  Tighten loose fasteners. 
Check operation of manual transfer switch located in the control house. 
Start and run generator under load for one complete bridge opening. 

FIVE YEARS Perform one hour load bank testing and monitor operation. 
Perform two hour test without load and monitor operation. 

 

SAFETY (MANUAL TRANSFER) AND DISCONNECT SWITCHES
8.5.5.1 DESCRIPTION
Switches are devices for making, breaking, or changing connections in an electric circuit under the 
conditions of the load for which it is rated.  There are various types of switches; some of the more common 
are main circuit breakers and motor disconnect switches. 

Refer to Photos numbered 9.2F, 9.4C, 9.5B, 9.6A, 9.6E, 9.6F, 9.7F, and 9.7H. 

8.5.5.2 NUMBER OF ITEMS AND LOCATION
Numerous switches are located throughout the bridge and are individually mounted as main circuit breakers, 
disconnect switches, and motor disconnect switches. One manual transfer switch is located in the storage 
room of the control house adjacent to the lighting panelboard. 

8.5.5.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use proper personal protective equipment when working on energized equipment. Arc flash and 
other dangers are present and may result in injury or death.

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Open and clean enclosure with a vacuum cleaner. Clean wiring, terminal, 
lugs, etc. of dirt, dust, grease of unwanted debris.  
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent from wiring, terminals, surfaces, contacts, etc. 
Check for corrosion and moisture. Replace corroded hardware. 
Lubricate door hinges and latches with 3-IN-ONE Multipurpose Oil. 
Examine for excessive heating of parts, discoloration of metal parts, charred 
insulation, odor, or blistering. 
Check for freedom of moving parts. 
Check for worn or broken mechanical parts. 
Tighten loose mountings and connections. 
Check contacts for wear and pitting. Clean bolted connections where 
possible with contact cleaner.  
Check for excessive arcing. 
Check condition of gaskets (for dust-tight or watertight units). Replace 
damaged gaskets. 
For fused units, inspect all circuit breakers. Verify with a meter that 
continuity is broken on trip or switch off conditions. With the circuit breaker 
in the OFF position, use a multimeter to measure the current and voltage on 
the load side conductors. The multimeter should read 0 amps and 0 volts. 
Test the manual transfer switch with operation of the generator. 

 

ELECTRICAL CONDUCTORS
8.5.6.1 DESCRIPTION
Conductors may be stranded single-conductor or multiple-conductor cable. 

8.5.6.2 NUMBER OF ITEMS AND LOCATION
Numerous electrical conductors are located throughout the bridge. 

8.5.6.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness at each conductor termination at each terminal box. Tighten 
loose connections. 
Check the strain relief fittings for signs of distress. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.
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DRAG CABLES
8.5.7.1 DESCRIPTION
Drag cables provide power and control to the end screw jack motor, span motor, limit switches and span 
navigation lights 

Refer to Photo numbered 9.6J. 

8.5.7.2 NUMBER OF ITEMS AND LOCATION
Four drag cables are routed through the center pivot pier to the terminal cabinet mounted to swing span.

8.5.7.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box.  Hand 
tighten loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.

AERIAL CABLES
8.5.8.1 DESCRIPTION
The aerial cables route power and control from the motor control cabinet and control desk to the traffic 
gates, navigation lights and associated controls on the far side of the bridge. 

Refer to Photos numbered 9.4A, 9.4B, and 9.6I. 

8.5.8.2 NUMBER OF ITEMS AND LOCATION
Two aerial cables are suspended across the channel via steel poles and terminated at termination boxes. 

The far side terminal enclosure is located at the base of the far side steel pole. The near side terminal 
enclosure is located in the lower level of the control house.  
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8.5.8.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Visually inspect terminations and splices for cracks, deterioration, corrosion, 
discoloring, or any other abnormalities. 
Check tightness of each conductor termination at each terminal box.  Hand 
tighten loose connections. 
Check the strain relief fittings for signs of distress. 
Check cables for any wear or abrasions on the outer jacket. 
Inspect wires and electrical cables for grease and oil contamination, fraying, 
abrasions, sweating, cracked, melted or overheated blue tinted insulation. 
Clean the insulation of moisture, grease and oil after removing power 
sources if present.

8.6 LIGHTING SYSTEMS 

NAVIGATION LIGHTS
8.6.1.1 DESCRIPTION
Fender lights are red lighting fixtures.  Their function is to enhance visibility of the piers and locate the 
channel for marine vessels. 

The red/green swing span navigation lights are divided fixtures, with portions that are red and portions that 
are green.  When the swing span is fully open, the lights are green.  When the swing span is not fully open, 
the lights are red. 

Refer to Photo numbered 9.4E. 

8.6.1.2 NUMBER OF ITEMS AND LOCATION
Navigation lights are located on the fenders and on the swing span of the bridge. Three red fender lights are 
located on each fender ring.  There are six swing span navigation lights. 

8.6.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY Check navigation lights for proper operation. 
Replace lamps if damaged or nonfunctional. 

ANNUALLY Check gaskets.  Replace damaged gaskets. 
Tighten loose connections. 
Check for corrosion of metal parts.  Replace corroded hardware. 
Check for worn or broken mechanical parts.  Check for cracked lenses. 
Replace lamps. 

INTERIOR/EXTERIOR LIGHTS
8.6.2.1 DESCRIPTION
Light fixtures are installed in the control house.  The lighting panelboard is located in the storage closet 
above the access hatch to the lower level. 

Refer to Photos numbered 9.7A and 9.7E. 

8.6.2.2 NUMBER OF ITEMS AND LOCATION
There are numerous lights located throughout the control house. 

8.6.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

Lockout/Tagout Procedure. 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check for burned out lamps. Replace burned out lamps. Verify light 
switches function properly. 

ANNUALLY Clean luminaire lenses, interior surfaces, and weep holes (where 
applicable). 
Check gaskets.  Replace damaged gaskets. 
Tighten loose connections. 
Inspect for corrosion of metal parts. Spot paint corroded components. 
Check parts for wear or damage. 
Test emergency light fixtures and batteries, replace batteries if not 
operational. 

TRAFFIC SIGNALS
8.6.3.1 DESCRIPTION
Traffic signals caution roadway traffic before and during periods of span operation. 

Refer to Photo numbered 9.4A. 
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8.6.3.2 NUMBER OF ITEMS AND LOCATION
There are two three section traffic signals on each on-coming approach mounted to a signal pole ahead of 
the traffic gates. 

For maintenance of intersection traffic signals, contact DelDOT Traffic Management Center (TMC) (Refer to 
Chapter 12 for contact phone number). 

8.6.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check lights for proper illumination and replace burned out bulbs. 
Verify proper operation during marine and maintenance openings. 
Check traffic signal pole hardware connections.  Tighten loose connections. 

ANNUALLY Clean all reflectors, lenses and spot paint heads. 

TRAFFIC GATE ARM LIGHTS
8.6.4.1 DESCRIPTION
Gate arm lights caution roadway traffic before and during periods of span operation. 

Refer to Photos numbered 9.4A and 9.4B. 

8.6.4.2 NUMBER OF ITEMS AND LOCATION
There are red flashing gate arm lights mounted on the two traffic gate arms. 

8.6.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check traffic gate arm lights for proper operation. Replace burned out bulbs. 
THREE MONTHS Replace blown or damaged fuses. For fuse replacement, always install the 

same type and rating fuses furnished with the motor control center. 
Evolution in fuse design has produced fuses that are mechanically 
equivalent but not electrically equivalent. They may not have the same 
short-circuit withstand ability and current limiting ability.

SIX MONTHS Check gate arm lights and wiring for damage. 
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8.7 ELECTRIC MOTORS 

SPAN LOCK GEAR MOTOR
8.7.1.1 DESCRIPTION
The electric span lock gear motor (ID # 46) transforms electric power to mechanical power to drive and pull 
the lock bars.  The gear motor, manufactured by Sumitomo, is directly connected to a speed reducer. 

The gear motor speed reducer is operated to increase torque and reduce speed from the input shaft to the 
output shaft through internal gearing.  The speed reducer is a “SM-Bevel Buddybox” speed reducer, 
manufactured by Sumitomo.  The speed reducer is a right angle reducer and has a gear ratio of 206.5:1. 

The span lock speed reducer is an oil lubricated enclosed speed reducer.  The input shaft and lower output 
shaft bearings are splash lubricated from oil within the reducer housing. 

Refer to Photos numbered 9.3A, 9.3B, 9.3C, and 9.3D. 

Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematics.  Refer to Section 
11.7.3 for the manufacturer’s maintenance manual for similar units. 

8.7.1.2 NUMBER OF ITEMS AND LOCATION
One ¼ HP span lock gear motor is located on the north side of the west abutment. 

8.7.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY 
(Refer to 
Section 
11.4.9.3 for 
Bridge 
Maintenance 
Performance 
Standard)

Speed
Reducer

Visually inspect the oil level is up to the oil level plug for before 
operating the span lock.  Add make up oil (Mobil Mobilgear 600 XP 
100) if the oil level is low.   
Listen for unusual noises during operation of the machinery.  Report 
any unusual noises to bridge management. 
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ANNUALLY Motor Verify that shaft end-play is normal by moving the motor shaft by hand 
(with power off) and determining whether movement is excessive 
(more than 1/16 inch). 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer.  Notify bridge 
management if the measured temperatures are above 100  F. 
Check painted surfaces for signs of corrosion.  Clean surfaces of 
corrosion and spot paint with matching paint.  Do not paint 
nameplates. 
Check the phase currents flowing in the motor under loaded 
conditions with a clamp-on ammeter.  Utilize a true RMS ammeter.
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brake 

Check electrical connections and tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the solenoid 
brake components of dirt, gum, water, and corrosion.  
Observe the brake during operation of the span lock.  Check for 
excessive vibration or unusual noise during operation. 

Speed
Reducer

Check for excessive leakage at the seals.
Check fastener tightness and tighten loose fasteners.  

FIVE
YEARS 

Motor Clean and paint the motor. Do not paint the nameplate. 

Speed
Reducer
(Refer to 
Section 
11.4.9.3 for 
Bridge 
Maintenance 
Performance 
Standard)

Drain, flush and replace oil in the speed reducer housing with Mobil 
Mobilgear 600 XP 100 or equivalent. 

TURNING MACHINERY (SPAN) MOTOR
8.7.2.1 DESCRIPTION
The turning machinery motor (ID # 37) transforms electric power to mechanical power to open and close the 
span. 

Refer to Photos numbered 9.2A, 9.2B, 9.2C, and 9.2E. 
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Refer to Sections 11.1.2 for component identification and 11.2.2 for lubrication schematic. 

8.7.2.2 NUMBER OF ITEMS AND LOCATION
One 5 HP turning machinery motor is secured to the swing span at the pivot pier. 

8.7.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY  
(Refer to Section 
11.4.6 for Bridge 
Maintenance 
Performance 
Standard) 

Check for leakage around bearings. Clean off excess grease and dirt using 
a rag and WD-40 Specialist Machine & Engine Degreaser or equivalent. 
Verify that shaft end-play is normal by moving the motor shaft by hand (with 
power off) and determining whether movement is excessive (more than 1/16 
inch). 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check all 
bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer.  Notify bridge management if 
the measured temperatures are above 100  F. 
Lubricate turning machinery motor bearings.  Use Mobil Unirex N2 or 
equivalent. 
Check painted surfaces for signs of corrosion.  Clean surfaces of corrosion 
and spot paint with matching paint.  Do not paint nameplates. 
Check the phase currents flowing in the motor under loaded conditions with 
a clamp-on ammeter.  Utilize a true RMS ammeter.  Compare the measured 
current with the nameplate data.  Record values in the “Notes” sections of 
the maintenance checklist.

FIVE YEARS Clean and paint the motor. Do not paint nameplates. 

END SCREW JACK MOTOR
8.7.3.1 DESCRIPTION
The end screw jack motor (ID #1) transforms electric power to mechanical power to drive and retract the 
end screw jacks. 
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Refer to Photos numbered 9.1H, 9.1I, and 9.1Q. 

Refer to Sections 11.1.1 for component identification and 11.2.1 for lubrication schematic. 

8.7.3.2 NUMBER OF ITEMS AND LOCATION
One 5 HP end screw jack motor is secured to the swing span at the west abutment. 

8.7.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use EXTREME CARE and CAUTION around moving components (including the swing span) when 
observing machinery during operation.

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY 
Refer to 
Section 
11.4.6 for 
Bridge 
Maintenance 
Performance 
Standard) 

Motor Check for leakage around bearings.  Clean off excess grease and dirt. 
Verify that shaft end-play is normal by moving the motor shaft by hand 
(with power off) and determining whether movement is excessive 
(more than 1/16 inch). 
Inspect and tighten loose electrical connections on the motor. 
Verify that all keys, bolts, and pins are in their proper position.  Check 
all bolts for tightness.  If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer.  Notify bridge 
management if the measured temperatures are above 100  F. 
Check painted surfaces for signs of corrosion.  Clean surfaces of 
corrosion and spot paint with matching paint.  Do not paint 
nameplates. 
Lubricate end screw jack motor bearings.  Use Mobil Unirex N2 or 
equivalent. 
Check the phase currents flowing in the motor under loaded 
conditions with a clamp-on ammeter.  Utilize a true RMS ammeter.
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 
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Solenoid
Brake 

Check electrical connections and tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor.  Check for collections of dirt or 
gum, evidence of water dripping, or corrosion.  Clean the solenoid 
brake components of dirt, gum, water, and corrosion. 
Observe the brake during operation of the end screw jack.  Check for 
excessive vibration or unusual noise during operation. 

FIVE YEARS Clean and paint the motor.  Do not paint nameplates. 

TRAFFIC GATE MOTORS
8.7.4.1 DESCRIPTION
The electric motors (ID # 55) for the traffic gates transform electric power to mechanical power to operate 
each traffic gate.  Each gate motor is provided with a solenoid brake (ID # 54) to provide holding torque on 
the specific device. 

Refer to Photos numbered 9.4C, 9.4D, and 9.4F. 

Refer to Section 11.1.3 for component identification. 

8.7.4.2 NUMBER OF ITEMS AND LOCATION
One 3/4 HP traffic gate motor is located inside of each traffic gate housing. 

8.7.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Use CAUTION and VERIFY gate arm travel areas are clear of personnel and all obstructions prior to 
operating the traffic gates for maintenance to prevent injury or damage to equipment.  To observe 
the traffic gate components within the housing during operation with the housing door open, the 

traffic gate door limit switch must be manually depressed while the traffic gate is operating. 

DO NOT USE WATER TO HOSE DOWN THE MOTOR HOUSING 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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ANNUALLY Motors Check for leakage around bearings. Clean off excess grease and dirt 
using a rag and WD-40 Specialist Machine & Engine Degreaser or 
equivalent. 
Inspect and tighten loose electrical connections on motor. 
Verify that all keys, bolts, and pins are in their proper position. Check 
all bolts for tightness. If loose, tighten. 
During operation, examine motor for smooth running and absence of 
vibration. 
During operation, measure and record the motor housing and bearing 
temperatures with an infrared thermometer.  Notify bridge 
management if the measured temperatures are above 100  F. 
Check the phase currents flowing in motors under loaded conditions 
with a clamp-on ammeter for all motors.  Utilize a true RMS ammeter.  
Compare the measured current with the nameplate data.  Record 
values in the “Notes” sections of the maintenance checklist. 

Solenoid
Brakes 

Check electrical connections and tighten loose connections. 
Check components for wear or damage.  Check for loose fasteners.  
Tighten loose fasteners.  Check for freedom of moving parts (parts are 
free of binding and sticking). 
Check for excessive heating of parts evidenced by discoloration of 
metal parts, charred insulation, or odor. Check for collections of dirt or 
gum, evidence of water dripping, or corrosion. Clean the solenoid 
brake components of dirt, gum, water, and corrosion. 
Observe the brake during operation of the gate.  Check for excessive 
vibration or unusual noise during operation. 

8.8 CONTROL SYSTEM 

CONTROL CONSOLE
8.8.1.1 DESCRIPTION
The control console is fabricated from an individual free standing cabinet which house indicating lights, 
selector switches, pushbuttons, and meters. 

Refer to Photos numbered 9.6G and 9.6H. 

8.8.1.2 NUMBER OF ITEMS AND LOCATION
The control console is located in the control house. 

8.8.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 3-164 – SR 36 Bridge 

July 2018 8-38 Delaware Department of Transportation 

THREE MONTHS Open and clean the control console interior with a vacuum cleaner including 
relays, terminal blocks, wiring, etc. 
Remove accumulation of dirt, grease, and gum with DeoxIT D5 contact 
cleaner or equivalent from surfaces, relays, terminals, surfaces, wiring, 
contacts, etc. 
Check for corrosion and moisture. Replace corroded hardware. 
Lubricate door hinges and latches with 3-IN-ONE Multipurpose Oil. 
Inspect terminal block screws and tighten all loose connections. 
Inspect wiring from unit terminal blocks for deterioration of insulation. 
Check all pushbuttons, selector switches, and meters for damage and 
proper operation.   
Check all indicating lights by pressing on the head of each pilot light to verify 
each lamp illuminates.  Replace bulbs if damaged or nonfunctional. 
Check condition of gaskets and replace if damaged. 

ANNUALLY Check for discolored connections on terminals, contact supports, bus bars, 
or connectors. Discoloration usually indicates that overheating has occurred, 
probably because of loose connections. Clean connections points that are 
discolored. Tighten all loose hardware.  Check wires and connectors for 
damage. 
Manually operate each relay and contactor with associated circuit breakers 
off and observe contact operation to be sure it opens and closes cleanly and 
that the contacts are fully sealed in the closed position.  In order to manually 
operate a relay or contactor with the associated circuit breaker off, verify 
that power is off, and with a non-conductive screwdriver, press the button on 
the relay or contactor.  The button is located as shown in Photo 9.6H. 
Monitor relay and contactor operation during normal operation and check for 
loud noise and arcing, both on opening and on closing. A loud noise and 
arcing on closing is usually due to contact bounce. 

LIMIT SWITCHES
8.8.2.1 DESCRIPTION
A limit switch is a switching device that provides feedback in an electrical circuit. When actuated, this device 
will restrict or initiate an operation. The limit switches control and interlock the traffic gates, span lock, end 
screw jacks, span motor and the brake. 

Refer to Photos numbered 9.1J, 9.1K, 9.2A, 9.2B, 9.2C, 9.2E, 9.3A, 9.4C, 9.4D, 9.4F, 9.6K, 9.6M, 9.6N, and 
9.6O. 

Refer to Sections 11.1.1, 11.1.2, and 11.1.3 for component identification. 

8.8.2.2 NUMBER OF ITEMS AND LOCATION
Limit switches are located as follows: 

Span Control 
o Eight Circuit Span Position Rotary Cam Limit Switch (ID # 33) (1) – One secured to 

the underside of the swing span (9.2E) 
o Brake Limit Switches (ID # 39) (2) – Two located on the brake frame (9.2A & 9.2B) 
o Span Fully Closed Limit Switch (1) – One located on the south side of the east rest 

pier (9.6N) 
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o Span Open Limit Switch (1) – One located on the underside of the swing span, above 
the pivot pier (9.6M) 

o Span Overtravel Limit Switch (1) – One located on the underside of the swing span, 
above the pivot pier (9.6M) 

o Manual Operation Limit Switch (ID # 40) (1) – One located near the turning machinery 
speed reducer manual operation input shaft (9.2C & 9.6O) 

Lock Control 
o Span Lock Driven Limit Switch (ID # 53) (1) – One located below the span lock bar 

(9.3A) 
o Span Lock Pulled Limit Switch (ID # 52) (1) – One located below the span lock bar 

(9.3A) 
o Manual Operation Limit Switch (ID # 46) (1) – One located at the rear of the span lock 

motor (9.3A) 
End Screw Jack Control 

o End Screw Jack Rotary Cam Limit Switch (ID # 12) (2) – One located on each end 
screw jack (9.1K & 9.6K) 

o End Screw Jack Position Limit Switch (ID # 11) (2) – One located on each end screw 
jack (9.1K & 9.6K) 

o Manual Operation Limit Switch (ID #3) (1) – One located near the end screw jack 
speed reducer manual operation input shaft (9.1J) 

Traffic Control 
o Eight Circuit Traffic Gate Rotary Cam Limit Switch (ID # 66) (2) – One located inside 

each traffic gate housing (9.4C) 
o Traffic Gate Manual Operation Limit Switch (ID # 68) (2) – One located in each traffic 

gate housing (9.4C, 9.4D, & 9.4F) 
o Traffic Gate Door Limit Switches (ID # 69) (4) – Two located in each traffic gate 

housing (9.4C & 9.4D) 

8.8.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 



Operations and Maintenance Manual   Chapter 8 – Electrical & Mechanical Maintenance 
Volume 2 – Maintenance  Bridge No. 3-164 – SR 36 Bridge 

July 2018 8-40 Delaware Department of Transportation 

ANNUALLY All Limit 
Switches 

Inspect all limit switches for wear. 
Remove accumulated dust, dirt, and moisture on housing. Use a 
brush, soft cloth, or vacuum cleaner. 
Remove accumulated dust, dirt, and moisture from all shafts, 
keeping it clean and free of galling. 
Inspect latches, mounting hardware and seals to ensure proper 
seal of housing. 
Inspect all fasteners and tighten loose connections. Replace 
corroded hardware. 
If accessible, remove the cover and visually inspect condition of all 
internal parts. 
Inspect limit switch wiring for deterioration. 
Check for worn or broken mechanical parts.  

Rotary Cam 
Limit
Switches 

Inspect the rotary cam limit switch cams and rollers for wear, 
corrosion and good contact between the fixed and movable parts. 

Lever Arm 
Limit
Switches 

Inspect snap action contact blocks and all internal component 
connections.  Hand tighten loose connections. 
Inspect all wiring from snap action contact blocks for deterioration. 
Cycle lever arm several times. 

8.9 MISCELLANEOUS EQUIPMENT 

HEATING AND AIR CONDITIONING SYSTEMS
8.9.1.1 DESCRIPTION
HVAC systems provide heating and air conditioning service for the control house. 

Refer to Photos numbered 9.7F, 9.7G, and 9.7I. 

8.9.1.2 NUMBER OF ITEMS AND LOCATION
An air handler is located in the lower level of the control house and a heat pump is located adjacent to the 
steps outside of the control house. 

8.9.1.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 
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MONTHLY Visually inspect all air filters. Replace dirty or damaged filters. 
Check all cooling coils, seals, fittings, ducting connections and pipelines for 
leaks. 
Inspect the condition of the contactor inside the HVAC unit for signs of 
overheating. 
Check electrical connections inside the HVAC unit.  Tighten loose 
connections. 
Check the performance of all equipment related to temperature and humidity 
control.

SUMP PUMP
8.9.2.1 DESCRIPTION
A sump pump system is used to remove water from the lower level of the control house. 

Refer to Photo numbered 9.7D. 

8.9.2.2 NUMBER OF ITEMS AND LOCATION
One sump pump system is located in the lower level of the control house. 

8.9.2.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check that the motor is free of all debris. 
Dump buckets of water or run water from a hose into the sump to test the 
pump’s response and look for leaks.  Verify that water is pumped out from 
the sump and there is no back-flow.  Do no flood the surrounding floor or 
area. 
During operation, examine motor for smooth running and absence of 
excessive vibration.  The sump pump should not be operated without water 
in the sump wet well. 

HOT WATER HEATER
8.9.3.1 DESCRIPTION
A hot water heater is used to supply the sink in the bathroom with hot water. 

Refer to Photo number 9.7C and 9.7H. 

8.9.3.2 NUMBER OF ITEMS AND LOCATION
A single hot water heater is located in the lower level of the control house. 
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8.9.3.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

MONTHLY Check the unit and associated piping for leaks. 
Turn the hot water on at the bathroom sink and verify that the water turns 
hot. 

PIERS AND PLATFORMS
8.9.4.1 DESCRIPTION
A ladder on the north side of the west abutment and the pivot pier access platform provides access to west 
abutment and pivot pier from the roadway.  The pivot pier, rest pier, and west abutment support and provide 
access to various electrical and mechanical components. 

Refer to Photos numbered 9.1A, 9.1B, 9.1C, 9.1D, 9.1E, 9.1F, 9.1G, 9.1H, 9.1I, 9.1O, 9.3E, 9.4E, 9.6J, 
9.6K, and 9.6M. 

8.9.4.2 NUMBER OF ITEMS AND LOCATION
One pivot pier, rest pier, and west abutment are located below the swing span.  The pivot pier access 
platform is located on the north side of the pivot pier and west abutment. 

8.9.4.3 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

!!! WARNING !!! 

Use EXTREME CARE and VERIFY that electrical components and enclosures do not get wet.  

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

SIX MONTHS Clean and power wash the pivot pier, rest pier, west abutment, and pivot pier 
access platform of dirt and debris.  Electrical equipment must be protected 
prior to power washing to prevent water from entering any electrical 
component. Water intrusion may cause failure to components. 
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CONDUIT/WIREWAY
8.9.5.1 DESCRIPTION
Conduit is installed throughout the span for protection and routing of electrical wiring to electrical equipment.  

Refer to Photos numbered 9.1B, 9.1D, 9.1H, 9.1I, 9.1K, 9.1M, 9.2A, 9.3A, 9.3C, 9.3E, 9.4E, 9.5A, 9.6A, 
9.6E, 9.6I, 9.6J, 9.6K, 9.6M, 9.6N, 9.6Q, and 9.7B. 

NUMBER OF ITEMS AND LOCATION

Conduit is installed throughout the span and houses field wiring for electrical equipment. Wireway is 
installed below the exterior motor control enclosures, located adjacent to the control house.  

8.9.5.2 MAINTENANCE AND SCHEDULE

!!! WARNING !!! 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which 
includes multiple power sources, before beginning maintenance. Refer to Section 7.3, 

“Lockout/Tagout Procedure.” 

Document completed maintenance tasks on the maintenance checklists included in Appendix B of the 
Contract. 

ANNUALLY Open and clean boxes with a vacuum cleaner. 
Remove accumulation of dirt, grease, and gum from conduit. 
Check for corrosion and moisture. Check conduit for cracking or other 
damage. Replace corroded hardware. 
Tighten loose mountings and connections. 
Check condition of gaskets in boxes and replace gaskets if damaged. 
Lubricate door hinges and latches, where provided, with 3-IN-ONE Multi-
Purpose Oil. 
Check and clean all drain holes and fittings. 

FIVE YEARS Clean and paint all corrosion and oxidation from steel conduit and supports. 
Where PVC coated steel conduit is installed, apply touch up compound to 
cracks and/or cuts in coating. 
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9.1 SPAN SUPPORT SYSTEM AND COUNTERWEIGHT 
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 PHOTO 9.1G – TYPICAL PASSIVE LIVE LOAD BEARING LOWER SHOE (SPAN OPEN)
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9.2 SPAN DRIVE MACHINERY 
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9.3 SPAN LOCK MACHINERY AND RIGID SUPPORTS 
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 PHOTO 9.3B – SPAN LOCK RACK AND PINION
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9.4 TRAFFIC CONTROL DEVICES AND NAVIGATION LIGHTS 
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 PHOTO 9.4D – TYPICAL TRAFFIC GATE EQUIPMENT (BACK OF VT-40)
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9.5 POWER DISTRIBUTION EQUIPMENT 
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9.6 CONTROL EQUIPMENT 
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 PHOTO 9.6B1 – TYPICAL STARTER ENCLOSURE –TYPE 2 (OPEN)

Circuit Breaker 

Contactor 

Overload Relay 

Main Circuit
Breaker

Timing Relays

 PHOTO 9.6C – TURNING MACHINERY MOTOR CONTROL ENCLOSURE (OPEN)

Fuse

Accelerating 
Contactor 

Terminal Block 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 3-164 – SR 36 Bridge 

October 2014 9-25 Delaware Department of Transportation 
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 PHOTO 9.6K – END SCREW JACK LIMIT SWITCHES
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 PHOTO 9.6L – TURNING MACHINERY MOTOR CONTROL ENCLOSURE CONTACTORS
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 PHOTO 9.6M – FULLY OPEN AND OVERTRAVEL LIMIT SWITCHES (LEVER STYLE)
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 PHOTO 9.6N – FULLY CLOSED LIMIT SWITCH (LEVER STYLE)
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 PHOTO 9.6P – DRAG CABLE TERMINATION BOX
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9.7 MISCELLANEOUS EQUIPMENT 
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 PHOTO 9.7A – TYPICAL SERVICE LIGHT FIXTURES
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 PHOTO 9.7B – PRESSURIZED HOLDING TANK
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 PHOTO 9.7C – WATER HEATER
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 PHOTO 9.7D – SUMP PUMP

Electrical Cable 

Sump Pump Motor 



Operations and Maintenance Manual   Chapter 9 – Photos 
Volume 2 – Maintenance  Bridge No. 3-164 – SR 36 Bridge 

October 2014 9-34 Delaware Department of Transportation 

 PHOTO 9.7E – EMERGENCY LIGHT FIXTURE

 PHOTO 9.7F – HVAC OUTDOOR UNIT
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FORM 10-1 – SPAN SUPPORT SYSTEM AND COUNTERWEIGHT10.1.1
Form 10 1 Page 1 of 2

Maintenance Tasks To Be Performed:

Monthly Three
Month

Six
Month Annual Five

Year

Date: ________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual Five

Year

Pivot Bearing Sections 8.1.1, 11.1.2 (Component ID # 28, 29, 30 ,31, & 32), 11.2.2, 11.4.7, & 11.7.10
Lubricate the pivot bearing.
Check housing, support frame, and fasteners for corrosion. Clean housing, support frame, and
fasteners of corrosion and spot paint.
Check upper and lower housing fasteners for tightness. Tighten loose fasteners.

Observe the pivot bearing during opening and closing operations of the span.

Inspect the pivot bearing pedestal for cracking and evidence of deterioration.

Bearing Wheels Sections 8.1.2, 11.1.1 (Component ID # 16, 17, 18, 19, & 20), 11.2.1, & 11.4.7
Lubricate bearing wheel bearings.

Clean debris from track.
Verify the bearing wheel base fasteners and end cap fasteners are secure. Tighten loose
fasteners.
Check the bearing wheels and track for any signs of distress.

Inspect the bearing wheel track grout for cracking and evidence of deterioration.

Balance Wheels Sections 8.1.3, 11.1.1 (Component ID # 21, 22, & 23), 11.2.1, & 11.4.1
Lubricate the balance wheel sleeve bearings.

Clean debris from the balance wheel tracks.
Check the balance wheel base, balance wheel cap, and balance wheel track fasteners are
secure. Tighten loose fasteners.
Check the balance wheels and balance wheel tracks for any signs of distress.

Inspect the bearing wheel track grout for cracking and evidence of deterioration.

Passive Live Load Bearings – Sections 8.1.4 & 11.1.1 (Component ID # 24, 25, 26, & 27)
Verify the upper and lower weldment fasteners and the live load shoe fasteners are secure.
Tighten loose fasteners.
Check the clearance at both passive live load bearing locations is 0.003”.

Inspect the lower support weldment grout for cracking and evidence of deterioration.

End Screw Jack Speed Reducer Sections 8.1.5, 11.1.1 (Component ID # 3), 11.2.1, 11.4.4, & 11.7.1
Visually inspect the oil level in the sight glass before operating the end screw jacks. Add oil if
the oil level is low.
Listen for unusual noises during operation of the machinery.

Inspect hygroscopic breather condition. Replace breather if saturated.
Inspect the oil pump piping pressure gage. Replace if damaged. Record oil pressure during
operation of the end screw jack machinery.
Inspect oil pump and oil pump piping for leaks.

Check for oil leakage at the seals.
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Form 10 1 Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Monthly Three
Month

Six
Month Annual Five

Year

End Screw Jack Speed Reducer Sections 8.1.5, 11.1.1 (Component ID # 3), 11.2.1, 11.4.4, & 11.7.1 (cont.)

Check fasteners for tightness.

Replace oil in the speed reducer housing.

End Screw Jack Couplings Sections 8.1.6, 11.1.1 (Component ID # 2, 4, 6, 13, & 15), 11.2.1, 11.4.3, 11.7.6, & 11.7.7
Inspect keys and keyways at all couplings for grease leakage, tightness and cracking. Check
coupling flange bolts for corrosion and tightness.
Inspect for leaks at seals and gaskets. Replace damaged seals and gaskets.

Lubricate gear couplings.

Lubricate end screw jack motor coupling.

End Screw Jacks Sections 8.1.7, 11.1.1 (Component ID # 7, 8, & 9), 11.2.1, 11.4.8 , & 11.7.5
Check end screw jack protective boot for rips or leaks.

Clean debris from end screw jack masonry plates.

Observe end screw jacks during operation for any unusual noises or observations.

Lubricate the end screw jacks.

Check that all fasteners are tight and corrosion free.
Check the contacting surfaces between the end screw jack bearing plates and masonry plates
for deformations and wear. Clean plate contacting surfaces of corrosion.
Inspect the masonry plate grout for cracking and evidence of deterioration.

Counterweight and Balance Plates Section 8.1.8
Check counterweight balance plate locations for proper drainage and clean out debris.
Check for concrete spalling, cracks, and signs of structural distress. Check adjacent structural
supports for signs of distress.
Check for shifting of balance plates during span operation.

Lubrication Lines Section 8.1.9
Check lubrication lines and fittings for damage prior to use. Replace damaged lubrication lines
and fittings.
After use of the lubrication lines, inspect lubrication lines for leaks and verify that components
(balance wheel bearings, pivot bearing, and/or bearing wheel bearings) have been adequately
lubricated.
Check the condition of the lubrication line supports. Replace or repair damaged supports.
Verify that lubrication lines are secure and free of the balance wheels and balance wheel track
during operation of the span.

Refer to Section 8.1 "Span Support System and Counterweight" for details, quantities, and additional maintenance information. Component ID #
corresponds to component location shown on the diagrams in Sections 11.1 and 11.2.

Notes:
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FORM 10-2 – TURNING MACHINERY10.1.2
Form 10 2 Page 1 of 2

Maintenance Tasks To Be Performed:
Monthly Six Month Annual Five Year

Date: _____________Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual Five Year

Motor Brake Sections 8.2.1, 11.1.2 (Component ID # 39), 11.2.2, 11.4.2, & 11.7.9
Inspect brake shoes and brakewheel. Inspect brake pad thickness. Replace excessively worn
pads.
Check the clearances between the brakes shoes and the brakewheel.
Inspect mechanical linkages and fasteners. Check for freedom of moving parts. Check the
brake housing and linkages for evidence of water dripping on the brake and corrosion.
Check for excessive heating of parts evident by discoloration of metal parts.

Check operation of the brake during test operations of the bridge.

Check adjustment of limit switches and hand release device.

Check brake actuator reserve stroke.

Check the motor brake spring tension.

Couplings Sections 8.2.2, 11.1.2 (Component ID # 34, 36, 38, 41), 11.2.2, 11.4.3, & 11.7.8
Inspect keys and keyways. Inspect flange bolts for corrosion and tightness.

Inspect seals and gaskets for leaks. Replace damaged seals and gaskets.

Inspect instrumentation couplings for cracking or damage.

Replace brakewheel coupling lubricant.

Replace grid coupling lubricant.

Turning Machinery Speed Reducer Sections 8.2.3, 11.1.2 (Component ID # 40), 11.2.2, 11.4.4, & 11.7.2
Visually inspect the oil level. Add oil if oil level is low.

Listen for unusual noises during operation of the machinery.

Lubricate the upper and lower output shaft bearings.

Check for oil leakage at the seals.

Check fasteners for tightness.

Replace oil in the speed reducer housing.

Bearings Sections 8.2.4, 11.1.2 (Component ID # 42 & 43), & 11.2.2
Lubricate sleeve bearings.

Check bearing cap and base fasteners for tightness. Tighten loose fasteners.

Open Gearing Sections 8.2.5, 11.1.2 (Component ID # 44 & 45), 11.2.2, & 11.4.5
Remove debris from gear teeth and surrounding area.

Remove lubricant that has been displaced to non contacting surfaces.

Lubricate open gear teeth.

Replace open gear lubricant.
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Form 10 2 Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Monthly Six Month Annual Five Year

Open Gearing Sections 8.2.5, 11.1.2 (Component ID # 44 & 45), 11.2.2, & 11.4.5 (cont.)
Observe the open gearing during opening and closing operations.

Inspect rack grout for cracking and evidence of deterioration.

Instrumentation Gear Box Sections 8.2.6, 11.1.2 (Component ID # 35), 11.2.2, & 11.7.4
Check instrumentation gear box oil level. Add oil if the oil level is low.

Lubricate bearings.

Check gear box fasteners for tightness. Tighten loose fasteners.

Refer to Section 8.2 "Turning Machinery" for details, quantities, and additional maintenance information. Component ID # corresponds to
component location shown on the diagrams in Sections 11.1 and 11.2.

Notes:
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FORM 10-3 – SPAN LOCK MACHINERY AND RIGID STOPS10.1.3
Form 10 3 Page 1 of 1

Maintenance Tasks To Be Performed:

Monthly Annual

Date: _________________ Maintenance Personnel: ____________________________

Maintenance Tasks

Maintenance Tasks Completed

Monthly Annual

Lock Bar, Guides, and Receiver Sections 8.3.1, 11.1.2 (Component ID # 48, 49, 50, & 51 ), 11.2.2, & 11.4.9.2
Lubricate lock bar sliding surfaces.

Inspect guides, receiver, lock bar, and fasteners for excessive wear, fit or damage.
Inspect lock bar guides and receiver weldments and connections. Clean components of flaking paint and
corrosion and spot paint with matching paint.

Span Lock Open Gearing Sections 8.3.2, 11.1.2 (Component ID # 47 & 48A), 11.2.2, & 11.4.9.1
Remove any debris from gear teeth and the surrounding area.

Remove lubricant that has been displaced to non contacting surfaces.

Lubricate open gearing teeth.

Replace open gearing lubricant.

Inspect the key and keyways for tightness and cracking.

Observe the open gearing during operation of the span lock machinery.

Rigid Stops Section 8.3.3
Inspect the condition of the fully open rigid stop and overtravel bumper block components.

Inspect fasteners for corrosion and tightness.

Inspect fully closed rigid stop grout for cracking and evidence of deterioration.

Refer to Section 8.3 "Span Lock Machinery and Rigid Stops" for details, quantities, and additional maintenance information. Component ID #
corresponds to component location shown on the diagrams in Sections 11.1 and 11.2.

Notes:
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FORM 10-4 – TRAFFIC GATES10.1.4
Form 10 4 Page 1 of 1

Maintenance Tasks To Be Performed:
Six Month Annual

Date: _________________ Maintenance Personnel: __________________________

Maintenance Tasks

Maintenance Tasks Completed

Six Month Annual

Traffic Gates Sections 8.4.1, 11.1.3 (Component ID # 56, 58, 60, 63, & 65), 11.2.3, & 11.8.1
Verify bumper rods are properly adjusted and make contact with the roadway when lowered.

Verify stay cables are properly adjusted and taught at all times.

Check the transmission oil levels. Add oil if either oil level is low. Replace oil if dirty or cloudy.

Lubricate pivot shaft bearings and rod ends.

Lubricate the rotary cam limit switch roller chain.

Check the roller chain tension.

Lubricate instrumentation open gearing.

Replace instrumentation open gearing lubricant.

Refer to Section 8.4 "Traffic Gates" for component details, and additional maintenance information. Component ID #
corresponds to component location shown on the diagrams in Sections 11.1 and 11.2.

Notes:
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FORM 10-5 – ELECTRICAL POWER SYSTEMS10.1.5
Form 10 5 Page 1 of 4

Maintenance Tasks To Be Performed:
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month Annual Five
Year

Date: ________________Maintenance Personnel: _______________

Date: ________________Maintenance Personnel: _______________

Date: ________________Maintenance Personnel: _______________

Date: ________________Maintenance Personnel: _______________

Date: ________________Maintenance Personnel: _______________

Daily Maintenance
Maintenance Task Daily Maintenance Tasks Completed
Stand by Emergency Generator Section 8.5.4 1 2 3 4 5 6 7 8

Check generator for oil, coolant, and fuel leaks
9 10 11 12 13 14 15 16

Check operation of engine coolant heaters.
17 18 19 20 21 22 23 24

Check battery and battery charger.
25 26 27 28 29 30 31

Note: Initial date box when daily maintenance tasks
have been completed.

Maintenance Tasks

Maintenance Tasks Completed
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month Annual Five
Year

Motor Control Enclosures Section 8.5.1
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.
Examine connections for poor or loose connections and evidence of
overheating.
Lubricate door hinges and latches.
Inspect terminal block screws for tightness. Hand tighten all loose
connections.
Inspect wiring from unit terminal bocks for deterioration of
insulation.
Inspect all circuit breakers. Verify with meter that continuity is
broken on trip or switch off conditions.
Check all starter contacts. Replace contacts when nearly all the silver
tip is gone and contact tip support is exposed.
Check for discolored connections on terminals, contact supports, bus
bars, or connectors. Clean discolored connection points. Tighten all
loose hardware. Replace or repair heat damaged wires and
connectors.
Operate the motor controller/contactor without load and observe
contact operation to be sure it opens and closes cleanly and that the
contacts are fully sealed in the closed position.
Operate the motor controller/contactor under load and check for
loud noise and arcing.

Span Control Cabinet and Resistor Enclosure Section 8.5.2
Open and clean enclosures with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Inspect enclosures for corrosion and moisture.
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Form 10 5 Page 2 of 4

Maintenance Tasks

Maintenance Tasks Completed
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month Annual Five
Year

Span Control Cabinet and Resistor Enclosure Section 8.5.2 (cont.)
Lubricate door hinges and latches.
Inspect terminal block screws for tightness. Hand tighten all loose
connections.
Inspect wiring from unit terminal bocks for deterioration of
insulation.
Inspect all circuit breakers. Verify with meter that continuity is
broken on trip or switch off conditions.
Inspect all fuses with meter and verify continuity. Replace blown or
damaged fuses.
Inspect all relays and tighten loose connections.
Clean filters with a vacuum or replace if damaged or if filter can not
be cleaned.
Check for discolored connections on terminals, contact supports, bus
bars, or connectors. Tighten all loose hardware. Replace or repair
damaged wires and connectors.
Operate the motor controller/contactor without load and observe
contact operation.
Operate the motor controller/contactor under load and check for
loud noise and arcing.

Panelboards Section 8.5.3
Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine bus bar connections for poor or loose connections and
evidence of overheating.
Lubricate door hinges and latches.
Inspect all circuit breakers. Verify with meter that continuity is
broken on trip or switch off conditions.
Measure resistance to ground at each panelboard using a ground
test kit. Add grounding electrodes if measurements exceed 25 ohms.

Stand by Generator Section 8.5.4
Perform all pre operation inspections and maintenance.

Check drive belt tension
Start and run generator for 15 minutes with no load and check for
proper alternator voltage.
Perform all post operation inspections and maintenance.

Check for air cleaner restrictions.

Check coolant level, oil level, and fuel level.

Drain and replenish oil and oil filters.

Perform coolant PH test and add or replace necessary coolant.

Change the filters in the coolant conditioner circuit if applicable.

Clean or replace the crankcase breather filter(s).
Replace the fuel filter(s) and air cleaner, drain sediment from fuel
tanks, and check flexible fuel hoses for cuts and abrasions.
Drain condensation drip legs.
Clean battery posts, reconnect battery cables, and spray terminals
with corrosion inhibit sealant.
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Form 10 5 Page 3 of 4

Maintenance Tasks

Maintenance Tasks Completed
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month Annual Five
Year

Stand by Generator Section 8.5.4 (cont.)
Check electrical safety controls and alarms.

Clean accumulations of grease, oil, and dirt on the generator.
Check wiring, connections, frame grounding points, and circuit
breakers.
Check the fan hub, pulleys, and water pump.

Check the fuel tank breather.

Tighten loose exhaust manifold and turbocharge fasteners.

Check all mounting hardware.

Check operation of the Manual Transfer Switch.

Start and run generator under load for one complete bridge opening.
Check engine oil and oil filters, take oil sample, and send out for
analysis.
Perform one hour load bank testing and monitor operation.

Perform two hour test without load and monitor operation.

Safety and Disconnect Switches Section 8.5.5
Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.
Examine for excessive heating of parts, discoloration of metal parts,
charred insulation, odor, or blistering.
Check for freedom of moving parts.

Check for worn or broken mechanical parts.

Tighten loose mountings and connections.

Replace pitted or worn contacts or replace entire unit if needed.

Check for excessive arcing.

Check condition of gaskets (for dust tight or watertight units).

Electrical Conductors Section 8.5.6
Visually inspect terminations and splices for cracks, deterioration,
corrosion, discoloring, or any other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.
Inspect wires and electrical cables for grease and oil contamination,
fraying, abrasions, sweating, cracked, melted or overheated blue
tinted insulation. After removing power sources, clean insulation of
moisture, grease, and oil. If the conductor can not be cleaned or
damage is significant, replace the conductor in kind.

Drag Cables Section 8.5.7
Visually inspect terminations and splices for cracks, deterioration,
corrosion, discoloring, or any other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.

Check cables for any wear or abrasions on the outer jacket.
Inspect wires and electrical cables for grease and oil contamination,
fraying, abrasions, sweating, cracked, melted or overheated blue
tinted insulation. After removing power sources, clean insulation of
moisture, grease, and oil. If the conductor can not be cleaned or
damage is significant, replace the conductor in kind.
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Form 10 5 Page 4 of 4

Maintenance Tasks

Maintenance Tasks Completed
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month Annual Five
Year

Aerial Cables Section 8.5.8
Visually inspect terminations and splices for cracks, deterioration,
corrosion, discoloring, or any other abnormalities.
Check tightness of each conductor termination at each terminal box.

Check the strain relief fittings for signs of distress.

Check cables for any wear or abrasions on the outer jacket.
Inspect wires and electrical cables for grease and oil contamination,
fraying, abrasions, sweating, cracked, melted or overheated blue
tinted insulation. After removing power sources, clean insulation of
moisture, grease, and oil. If the conductor can not be cleaned or
damage is significant, replace the conductor in kind.

Refer to Section 8.5 "Electrical Power Systems" for details, quantities, and additional maintenance information.

Notes:
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FORM 10-6 – LIGHTING SYSTEMS10.1.6
Form 10 6 Page 1 of 1

Maintenance Tasks To Be Performed:
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month
Six

Month Annual

Date: ___________Maintenance Personnel: ____________

Date: ___________Maintenance Personnel: ____________

Date: ___________Maintenance Personnel: ____________

Date: ___________Maintenance Personnel: ____________

Date: ___________Maintenance Personnel: ____________

Maintenance Tasks

Maintenance Tasks Completed
Week
1

Week
2

Week
3

Week
4

Week
5 Monthly Three

Month
Six

Month Annual

Navigation Lights Section 8.6.1
Check navigation lights for proper operation.

Replace burned out lamps or damaged fixtures.

Check gaskets.

Tighten loose connections.

Inspect for corrosion of metal parts.

Replace worn or broken mechanical parts.

Replace lamps.

Interior/Exterior Lights Section 8.6.2
Check for burned out lamps. Replace burned out lamps.
Clean luminaire lenses, interior surfaces, and weep holes (where
applicable).
Check gaskets and replace if damaged.

Tighten loose connections.
Inspect for corrosion of metal parts. Spot paint corroded
components.
Replace worn or broken parts.
Test emergency light fixtures and batteries, replace batteries if
not operational.

Traffic Signals Section 8.6.3
Check lights for proper illumination. Replace burned out bulbs.
Verify proper operation of the traffic signals and gongs during
openings.
Check traffic signal pole hardware for tight connections.

Clean reflectors and lenses. Spot paint the heads.

Traffic Gate Arm Lights Section 8.6.4
Check gate arm lights for proper operation. Replace burned out
bulbs.
Replace blown or damaged fuses.
Replace gate arm light lamps and wiring that is non functional or
damaged.

Refer to Section 8.6 "Lighting Systems" for details, quantities, and additional maintenance information.

Notes:
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FORM 10-7 – ELECTRIC MOTORS10.1.7
Form 10 7 Page 1 of 2

Maintenance Tasks To Be Performed:
Monthly Annual Five Year Six Year

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed

Monthly Annual Five Year Six Year

Span Lock Gear Motor Sections 8.7.1, 11.1.2 (Component ID # 46), 11.2.2, & 11.7.3
Visually inspect the speed reducer oil level. Add oil if the oil level is low.

Observe for speed reducer for unusual noises during operation.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
Verify that all keys, bolts, and pins are in their proper position. Check all bolts for tightness.
Tighten loose fasteners.
During operation, examine motor for smooth running and absence of vibration.
During operation, measure and record the motor housing and bearing temperatures with an
infrared thermometer.
Check painted surfaces for signs of corrosion. Clean surfaces of corrosion and spot paint with
matching paint.
Perform a general visual inspection of the solenoid brake while stationary and during lock
operation.
Check solenoid brake electrical connections and tighten loose connections.
Inspect solenoid brake mechanical parts for wear, damage, and bolt and nut tightness. Check
freedom of moving parts.
Check solenoid brake for excessive heating of parts. Check for collections of dirt or gum,
evidence of water dripping, or corrosion. Clean solenoid brake components of dirt, gum, water,
and corrosion.
Check solenoid brakes for excessive vibration or noise during operation.

Check speed reducer for excessive leakage at the seals.

Check speed reducer fasteners for tightness.

Replace oil in the speed reducer housing.

Repaint motor.

Turning Machinery (Span) Motor Section 8.7.2, 11.1.2 (Component ID # 37), 11.2.2, & 11.4.6
Verify that shaft is free of oil and grease.

Check for leakage around bearings. Clean off excess grease and dirt.

Verify that shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
Verify that all keys, bolts, and pins are in their proper position. Check all bolts for tightness.
Tighten loose fasteners.
During operation, examine motor for smooth running and absence of vibration.
During operation, measure and record the motor housing and bearing temperatures with an
infrared thermometer.
Lubricate motor bearings.
Check painted surfaces for signs of corrosion. Clean surfaces of corrosion and spot paint with
matching paint.
Repaint motor.

End Screw Jack Motor Section 8.7.3, 11.1.1 (Component ID # 1), 11.2.1, & 11.4.6
Verify that the motor shaft is free of oil and grease from bearings.



Operations and Maintenance Manual   Chapter 10 – Maintenance Forms 
Volume 2 – Maintenance  Bridge No. 3-164 – SR 36 Bridge 

October 2014 10-14 Delaware Department of Transportation 

Form 10 7 Page 2 of 2

Maintenance Tasks
Maintenance Tasks Completed

Monthly Annual Five Year Six Year

End Screw Jack Motor Section 8.7.3, 11.1.1 (Component ID # 1), 11.2.1, & 11.4.6 (cont.)
Check for leakage around motor bearings. Clean off excess grease and dirt.

Verify that motor shaft end play is normal.

Inspect and tighten loose electrical connections on motor.
Verify that all keys, bolts, and pins are in their proper position. Check all bolts for tightness.
Tighten loose fasteners.
During operation, examine motor for smooth running and absence of vibration.
During operation, measure and record the motor housing and bearing temperatures with an
infrared thermometer.
Check painted surfaces for signs of corrosion. Clean surfaces of corrosion and spot paint with
matching paint.
Lubricate the end screw jack motor bearings.
Perform a general visual inspection of the solenoid brake while stationary and during end screw
jack operation.
Check solenoid brake electrical connections and tighten loose connections.
Inspect solenoid brake mechanical parts for wear, damage, and bolt and nut tightness. Check
freedom of moving parts.
Check solenoid brake components for excessive heating of parts. Check for collections of dirt or
gum, evidence of water dripping, or corrosion. Clean solenoid brake components of dirt, gum,
water, and corrosion.
Check solenoid brake for excessive vibration or noise during operation.

Repaint motor.

Traffic Gate Motors Section 8.7.4, 11.1.3 (Component ID # 54 & 55), & 11.2.3
Check for leakage around bearings. Clean off excess grease and dirt.

Inspect and tighten loose electrical connections on motor.
Verify that all keys, bolts, and pins are in their proper position. Check all bolts for tightness.
Tighten loose fasteners.
During operation, examine motor for smooth running and absence of vibration.
During operation, measure and record the motor housing and bearing temperatures with an
infrared thermometer.
Visually inspect solenoid brake while stationary and during gate operation.

Check solenoid brake electrical connections and tighten loose connections.
Inspect solenoid brake for wear, damage, and bolt and nut tightness. Check for freedom of
moving parts.
Check solenoid brake components for evidence of excessive heating of parts. Check for
accumulation of dirt or gum, evidence of water dripping, or corrosion. Clean solenoid brake
components of dirt, gum, water, and corrosion.
Check solenoid brake for excessive vibration or noise during operation.

Refer to Section 8.7 "Electric Motors" for details, quantities, and additional maintenance information. Component ID # corresponds to
component location shown on the diagrams in Sections 11.1 and 11.2.

Notes:
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FORM 10-8 – CONTROL SYSTEM10.1.8
Form 10 8 Page 1 of 1

Maintenance Tasks To Be Performed:

Three Month Annual

Date: ________________ Maintenance Personnel: ___________________________________

Maintenance Tasks
Maintenance Tasks Completed
Three Month Annual

Control Console Section 8.8.1

Open and clean with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum with contact cleaner.

Check for corrosion and moisture.

Lubricate door hinges and latches.

Inspect terminal block screws and tighten all connections.

Inspect wiring from unit terminal blocks for deterioration of insulation.

Check all pushbuttons, selector switches and meters and replace if damaged or nonfunctional.

Check all indicating lights. Replace burned out or nonfunctional bulbs.

Check for discolored connections on terminals, contact supports, bus bars, or connectors. Clean
connection points that are discolored. Tighten all loose hardware. Replace or repair heat damaged
wires and connectors.

Manually operate each relay with associated circuit breakers off and observe contact operation to be
sure it opens and closes cleanly and that the contacts are sealed when in the closed position.

Monitor relay and contactor operations during normal operation and check for loud noise and arcing,
during opening and on closing operations.

Limit Switches Sections 8.8.2, 11.1.1 (Component ID # 3, 11, &12), 11.1.2 (Component ID # 33, 39, 40 ,46, 52, & 53), & 11.1.3 (Component ID
# 66, 68, & 69)

Inspect all limit switches for wear.

Remove accumulated dust, dirt, and moisture on housing.

Remove accumulated dust, dirt, and moisture from all shafts.

Inspect latches, mounting hardware, and seals.

Inspect all screws and tighten loose connections.

Remove the cover and visually inspect the condition of all internal parts.

Inspect limit switch wiring for deterioration.

Inspect the rotary cam limit switch cams, switches, and rollers for wear, corrosion, and good contact
between the fixed and movable parts.
Inspect lever limit switches snap action contact blocks and all internal component connections. Tighten
loose connections.
Inspect lever limit switches wiring from snap action contact blocks for deterioration.

Cycle lever arm several times.

Refer to Section 8.8 "Control System" for details, quantities, and additional maintenance information. Component ID # corresponds to
component location shown on the diagrams in Section 11.1.

Notes:
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FORM 10-9 – MISCELLANEOUS EQUIPMENT10.1.9
Form 10 9 Page 1 of 2

Maintenance Tasks To Be Performed:

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six
Month Annual Six

Year

Date: ___________ Maintenance Personnel: ___________

Date: ___________ Maintenance Personnel: ___________

Date: ___________ Maintenance Personnel: ___________

Date: ___________ Maintenance Personnel: ___________

Date: ___________ Maintenance Personnel: ___________

Maintenance Tasks

Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six
Month Annual Six

Year

Heating and Air Conditioning Systems Section 8.9.1
Check all air filters. Replace dirty or damaged filters.
Check all cooling coils, seals, fittings, ducting connections,
and pipelines for leaks. Seal any leaks or replace
components if damaged.
Inspect the condition of all safety devices for deterioration.
Check the performance of all equipment related to
temperature and humidity control. Repair or replace
defective equipment.

Sump Pump Section 8.9.2
Check that the motor is free of debris.
Dump buckets of water or run water from a hose into the
sump to test the pump’s response and look for leaks. Verify
that water is pumped out from the sump and there is no
back flow. Do no flood the surrounding floor or area.
During operation, examine motor for smooth running and
absence of excessive vibration.

Hot Water Heater Section 8.9.3
Check the unit and associated piping for leaks.

Turn the hot water on at the bathroom sink and verify that
the water turns hot.

Piers and Platforms Section 8.9.4
Clean and power wash the piers and platforms of dirt and
debris.

Conduit Section 8.9.5

Open and clean boxes with a vacuum cleaner.

Remove accumulation of dirt, grease, and gum from
conduit.

Check for corrosion and moisture.

Tighten loose mountings and connections.

Check condition of gaskets in boxes.

Lubricate door hinges and latches, where provided, with 3
IN ONE Multi Purpose Oil.
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Form 10 9 Page 2 of 2

Maintenance Tasks

Maintenance Tasks Completed

Week 1 Week 2 Week 3 Week 4 Week 5 Monthly Six
Month Annual Six

Year

Conduit Section 8.9.5 (cont.)

Check and clean all drain holes and fittings.

Clean and paint all corrosion and oxidation from steel
conduit and supports.
Where PVC coated steel conduit is installed apply touch up
compound to cracks and/or cuts in coating.

Replace cracked sections of PVC conduit.

Refer to Section 8.9 "Miscellaneous Equipment" for details, quantities, and additional maintenance information.

Notes:
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11.3 MACHINERY LUBRICATION PLANNING TABLES 

MACHINERY LUBRICATION SCHEDULE11.3.1
Loc. 
Code 

Section Machinery Application Method 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Freq. 
(Mo.) 

Total Qty. 
(Approx.) 

END SCREW JACK MACHINERY 

1 8.7.3 END SCREW JACK 
MOTOR BEARINGS 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
UNIREX N2 12 4 OZ. 

2 8.1.6 END SCREW JACK 
MOTOR COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI 
#1/2 GREASE FALK LONG 

TERM GREASE 12 2 OZ. 

3 8.1.5 END SCREW JACK 
SPEED REDUCER 

CHECK AND TOP 
OFF OIL LEVEL 

AGMA 
#3EP OIL 

MOBIL 
MOBILGEAR 

600 XP 100 
1 AS 

NEEDED 

OIL PUMP – REMOVE 
PLUGS, DRAIN OIL, 

REMOVE 
INSPECTION COVER, 

FLUSH, REPLACE 
PLUG, REPLACE 

INSPECTION COVER, 
FILL 

AGMA 
#2EP OIL 

MOBIL 
MOBILGEAR 

600 XP 68 
60 5 GAL. 

AGMA 
#3EP OIL 

MOBIL 
MOBILGEAR 

600 XP 100 
60 5 GAL. 

4 8.1.6 

END SCREW JACK 
SPEED REDUCER 

OUTPUT SHAFT GEAR 
COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 1½ OZ. 

5 - FLOATING SHAFT LUBRICATION NOT REQUIRED 

6 8.1.6 
END SCREW JACK 

INPUT SHAFT GEAR 
COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 1½ OZ. 

7 8.1.7 END SCREW JACK 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
MOBILUX EP-2 12 56 LBS 

8 8.1.7 END SCREW JACK 
BEARING PLATE LUBRICATION NOT REQUIRED 

9 8.1.7 END SCREW JACK 
MASONRY PLATE LUBRICATION NOT REQUIRED 

10 - 

END SCREW JACK 
POSITION LIMIT 
SWITCH STRIKE 

PLATE 

LUBRICATION NOT REQUIRED 

11 8.8.2 
END SCREW JACK 
POSITION LIMIT 

SWITCH 
LUBRICATION NOT REQUIRED 

12 8.8.2 END SCREW JACK 
LIMIT SWITCH LUBRICATION NOT REQUIRED 

13 8.1.6 

END SCREW JACK 
SPEED REDUCER 
OUTPUT SHAFT 

COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 1½ OZ. 

14 - FLOATING SHAFT LUBRICATION NOT REQUIRED 

15 8.1.6 
END SCREW JACK 

INPUT SHAFT 
COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 1½ OZ. 
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Loc. 
Code 

Section Machinery Application Method 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Freq. 
(Mo.) 

Total Qty. 
(Approx.) 

BEARING WHEEL COMPONENTS 

16 8.1.2 BEARING WHEEL LUBRICATION NOT REQUIRED 

17 8.1.2 BEARING WHEEL 
SHAFT LUBRICATION NOT REQUIRED 

18 8.1.2 BEARING WHEEL 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 3 52 OZ. 

19 8.1.2 BEARING WHEEL 
SEAL LUBRICATION NOT REQUIRED 

20 8.1.2 BEARING WHEEL 
HOUSING LUBRICATION NOT REQUIRED 

BALANCE WHEEL COMPONENTS 

21 8.1.3 BALANCE WHEEL LUBRICATION NOT REQUIRED 

22 8.1.3 BALANCE WHEEL 
SHAFT LUBRICATION NOT REQUIRED 

23 8.1.3 BALANCE WHEEL 
BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 80 OZ. 

PASSIVE LIVE LOAD BEARING COMPONENTS 

24 8.1.4 
PASSIVE LIVE LOAD 

BEARING UPPER 
WELDMENT SUPPORT 

LUBRICATION NOT REQUIRED 

25 8.1.4 
PASSIVE LIVE LOAD 

BEARING UPPER 
SHOE 

LUBRICATION NOT REQUIRED 

26 8.1.4 
PASSIVE LIVE LOAD 

BEARING LOWER 
SHOE 

LUBRICATION NOT REQUIRED 

27 8.1.4 
PASSIVE LIVE LOAD 

BEARING LOWER 
WELDMENT SUPPORT 

LUBRICATION NOT REQUIRED 

28 8.1.1 
UPPER BEARING 

HOUSING LUBRICATION NOT REQUIRED 

PIVOT BEARING COMPONENTS 

29 8.1.1 PIVOT BEARING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
MOBILUX EP-2 1 28 OZ. 

30 8.1.1 PIVOT BEARING SEAL LUBRICATION NOT REQUIRED 

31 8.1.1 PIVOT BEARING SEAL 
RING LUBRICATION NOT REQUIRED 

32 8.1.1 LOWER BEARING 
HOUSING LUBRICATION NOT REQUIRED 

SPAN DRIVE MACHINERY 

33 8.8.2 ROTARY CAM LIMIT 
SWITCH LUBRICATION NOT REQUIRED 

34 8.2.2 INSTRUMENTATION 
COUPLING LUBRICATION NOT REQUIRED 

35 8.2.6 INSTRUMENTATION 
GEAR BOX 

OIL PUMP - REMOVE 
PLUG, FILL AND 
REPLACE PLUG 

N/A OIL 
MOBIL 600W 

SUPER 
CYLINDER OIL 

12 

AS 
NEEDED 

(~1/2 PINT. 
CAPACITY)

35A 8.2.6 INSTRUMENTATION 
GEAR BOX BEARINGS 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 12 2 OZ. 

36 8.2.2 INSTRUMENTATION 
COUPLING LUBRICATION NOT REQUIRED 
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Loc. 
Code 

Section Machinery Application Method 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Freq. 
(Mo.) 

Total Qty. 
(Approx.) 

37 8.7.2 
TURNING 

MACHINERY MOTOR 
BEARINGS 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #2 GREASE MOBIL 
UNIREX N2 12 4 OZ. 

38 8.2.2 BRAKEWHEEL 
COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI #0 GREASE MOBIL 
MOBILUX EP-0 6 2 OZ. 

39 8.2.1 MOTOR BRAKE LUBRICATION NOT REQUIRED 

40 8.2.3 
TURNING 

MACHINERY SPEED 
REDUCER 

CHECK AND TOP 
OFF OIL LEVEL 

AGMA 
#4EP OIL 

MOBIL 
MOBILGEAR 

600 XP 150 
1 AS 

NEEDED 

OIL PUMP - REMOVE 
PLUG, DRAIN, FLUSH, 
FILL AND REPLACE 

PLUG 

AGMA 
#2EP OIL 

MOBIL 
MOBILGEAR 

600 XP 68 
60 5 GAL. 

AGMA 
#4EP OIL 

MOBIL 
MOBILGEAR 

600 XP 150 
60 12 GAL. 

40A 8.2.3 
TURNING 

MACHINERY SPEED 
REDUCER BEARINGS 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 8 OZ. 

41 8.2.2 GRID COUPLING 

GREASE GUN, 
REMOVE PLUG, FILL 

WITH GREASE, 
REPLACE PLUG 

NLGI # 
1/2 GREASE FALK LONG 

TERM GREASE 6 18 OZ. 

42 8.2.4 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 7 OZ. 

43 8.2.4 SLEEVE BEARING GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 1 7 OZ. 

44 8.2.5 MAIN PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC   
325 NC 

1 ¼ GAL. 

45 8.2.5 RACK BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC    
325 NC 

1 1¼ GAL. 

SPAN LOCK MACHINERY 

46 8.7.1 
SPAN LOCK 

GEARMOTOR SPEED 
REDUCER 

CHECK AND TOP 
OFF OIL LEVEL 

AGMA 
#3EP OIL 

MOBIL 
MOBILGEAR 

600 XP 100 
1 AS 

NEEDED 

OIL PUMP - REMOVE 
PLUG, DRAIN, FLUSH, 
FILL AND REPLACE 

PLUG 

AGMA 
#2EP OIL 

MOBIL 
MOBILGEAR 

600 XP 68 
60 ¼ GAL. 

AGMA 
#3EP OIL 

MOBIL 
MOBILGEAR 

600 XP 100 
60 ¼ GAL. 

47 8.3.2 SPAN LOCK PINION BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC    
325 NC 

1 1/16 GAL. 

48 8.3.1 LOCK BAR BRUSH OR SWAB N/A GREASE MOBIL 
MOBILUX EP-2 1 7 OZ. 

48A 8.3.2 LOCK BAR RACK BRUSH OR SWAB N/A GREASE 
MOBIL 

MOBILTAC    
325 NC 

1 1/16 GAL. 

49 8.3.1 SPAN LOCK REAR 
GUIDE LUBRICATION NOT REQUIRED 

50 8.3.1 SPAN LOCK FRONT 
GUIDE LUBRICATION NOT REQUIRED 

51 8.3.1 SPAN LOCK 
RECEIVER LUBRICATION NOT REQUIRED 

52 8.8.2 LOCK BAR PULLED 
LIMIT SWITCH LUBRICATION NOT REQUIRED 
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Loc. 
Code 

Section Machinery Application Method 
Specified 

Grade 
Lubrication 

Type 
Mfr. Spec. 

Freq. 
(Mo.) 

Total Qty. 
(Approx.) 

53 8.8.2 LOCK BAR DRIVEN 
LIMIT SWITCH LUBRICATION NOT REQUIRED 

TRAFFIC GATE MACHINERY 

54 8.7.4 TRAFFIC GATE 
SOLENOID BRAKE LUBRICATION NOT REQUIRED 

55 8.7.4 TRAFFIC GATE 
MOTOR LUBRICATION NOT REQUIRED 

56 8.4.1 TRAFFIC GATE 
TRANSMISSION 

OIL PUMP - REMOVE 
PLUG, FILL AND 
REPLACE PLUG 

N/A OIL MOBIL SHC 629 6 

AS 
NEEDED 
(~2 GAL. 

CAPACITY)

57 8.4.1 
TRAFFIC GATE 
TRANSMISSION 

CRANK 
LUBRICATION NOT REQUIRED 

58 8.4.1 TRAFFIC GATE ROD 
END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 4 OZ. 

59 8.4.1 TRAFFIC GATE 
CONNECTING ROD LUBRICATION NOT REQUIRED 

60 8.4.1 TRAFFIC GATE ROD 
END 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 4 OZ. 

61 8.4.1 TRAFFIC GATE PIVOT 
SHAFT CRANK LUBRICATION NOT REQUIRED 

62 8.4.1 TRAFFIC GATE PIVOT 
SHAFT LUBRICATION NOT REQUIRED 

63 8.4.1 TRAFFIC GATE PIVOT 
SHAFT BEARING 

GREASE GUN, 
GREASE FITTING NLGI #2 GREASE MOBIL 

MOBILUX EP-2 6 8 OZ. 

64 8.4.1 
TRAFFIC GATE 
TRANSMISSION 

OUTPUT SPROCKET 
LUBRICATION NOT REQUIRED 

65 8.4.1 TRAFFIC GATE 
ROLLER CHAIN SPRAY DIRECTLY N/A GREASE 

CRC TAC 2 
ADHESIVE 

CHAIN 
LUBRICANT 

6 8 OZ. 

66 8.8.2 
TRAFFIC GATE 

ROTARY CAM LIMIT 
SWITCH 

LUBRICATION NOT REQUIRED 

67 8.4.1 
TRAFFIC GATE 

MANUAL OPERATION 
HAND CRANK 

LUBRICATION NOT REQUIRED 

68 8.8.2 
TRAFFIC GATE 

MANUAL OPERATION 
LIMIT SWITCH 

LUBRICATION NOT REQUIRED 

69 8.8.2 TRAFFIC GATE DOOR 
SWITCH LUBRICATION NOT REQUIRED 
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LUBRICANT AND MATERIAL INVENTORY FORM11.3.2
Freq. Section Mfr. Spec. 

Lubrication 
Type 

Specified 
Grade 

Approx. Qty. 
Needed 

In Stock 
To 

Order 

MONTHLY 

11.5.1 MOBIL MOBILUX EP-2 GREASE NLGI #2 9½ – 14 OZ. 
TUBES   

11.5.3 MOBIL MOBILGEAR 600 
XP 100 OIL AGMA 

#3EP AS NEEDED    

11.5.3 MOBIL MOBILGEAR 600 
XP 150 OIL AGMA 

#4EP AS NEEDED   

11.5.7 MOBIL MOBILTAC 325 
NC GREASE N/A 2 GAL.   

3 MONTHS 11.5.1 MOBIL MOBILUX EP-2 GREASE NLGI #2 4 – 14 OZ. TUBES   

6 MONTH 

11.5.1 MOBIL MOBILUX EP-0 GREASE NLGI #0 1 – 14 OZ. TUBE   

11.5.1 MOBIL MOBILUX EP-2 GREASE NLGI #2 2 – 14 OZ. TUBES   

11.5.5 FALK LONG TERM 
GREASE GREASE NLGI 

#½  
1 ½ - 14 OZ. 

TUBES   

11.5.8 MOBIL SHC 629 OIL N/A AS NEEDED (~2 
GAL. CAPACITY)   

11.5.9 CRC TAC 2 ADHESIVE 
CHAIN LUBRICANT GREASE N/A 1 – 10 OZ. CAN   

ANNUAL 

11.5.1 MOBIL MOBILUX EP-2 GREASE NLGI #2 64 ½ - 14 OZ. 
TUBES   

11.5.2 MOBIL UNIREX N2 GREASE NLGI #2 1 -14 OZ. TUBE   

11.5.5 FALK LONG TERM 
GREASE GREASE NLGI 

#½  ½ - 14 OZ. TUBE   

11.5.4 MOBIL 600W SUPER 
CYLINDER OIL OIL N/A AS NEEDED (~½ 

PINT CAPACITY)   

5 YEAR 

11.5.3 MOBIL MOBILGEAR 600 
XP 68 OIL AGMA 

#2EP 10 ½ GAL.   

11.5.3 MOBIL MOBILGEAR 600 
XP 100 OIL AGMA 

#3EP 5 ½ GAL.   

11.5.3 MOBIL MOBILGEAR 600 
XP 150 OIL AGMA 

#4EP 12 GAL.   

Note: Mobil DTE 21 (Section 11.5.6) or equivalent shall be provided by brake technician and not listed on the table above. 

Materials In Stock To Order 

BAGS OF RAGS   

PERMATEX GEAR OIL RTV SEALANT (SECTION 11.5.10)   

WD-40 SPECIALIST MACHINE AND ENGINE DEGREASER (SECTION 11.5.11)   

SEAL AND GASKET KIT FOR FALK 1040T10 GRID COUPLING   

SEAL AND GASKET KIT FOR FALK 1015G51 GEAR COUPLING   

SEAL AND GASKET KIT FOR FALK 1110T20 GRID COUPLING   

SEAL AND GASKET KIT FOR MONDEL 1010G62 BRAKEWHEEL COUPLING   
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11.4 BRIDGE MAINTENANCE PERFORMANCE STANDARDS (PLATES) 

SLEEVE BEARING AND BALANCE WHEEL BEARING LUBRICATION11.4.1

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B065-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Sleeve  Bearings and Balance Wheel Bearing Lubrication 

UNIT OF MEASUREMENT: 
Number of Sleeve and Balance Wheel Bearings 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Monthly:
Sleeve Bearings and Balance Wheel Bearings (Component ID # 23, 42, & 43) 
1. Clean grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag and WD-40 Specialist Machine & Engine 

Degreaser or equivalent.  Inspect the grease fittings and replace any cracked or broken grease fittings.  Each balance wheel bearing has 
one grease fitting located at the roadway level lubrication line bracket.  A lubrication line connects each balance wheel bearing grease 
fitting to a fitting in the bearing base.  Each turning machinery sleeve bearing has one grease fitting in the bearing cap.   

2. Insert grease gun tip onto the grease fitting and pump Mobil Mobilux EP-2 or equivalent into the bearing until fresh grease appears along 
the bearing shaft.  Catch old grease in a catch basin.   

3. For the balance wheel bearings, rotate the balance wheels to distribute the grease within the bearing. 
4. Wipe excess grease from the bearing with a rag and solvent cleaner. 
5. Inspect bearings for any unusual defects that may have occurred.   

Refer to Sections 8.1.3, 8.2.4, 11.5.1, and 11.5.11 for additional component and material information.  For lubrication details, refer to Section 
11.2 “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

                                      

SCHEDULING CONSIDERATIONS: 
Turning machinery sleeve bearings and balance wheel bearings should be lubricated every month.      
Also, inspect and lubricate the turning machinery sleeve bearings and balance wheel bearings after flooding submerges the bearings or after an 
overstress situation such as a pinched span.

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Two turning machinery sleeve bearings are located at the west side of the pivot pier.  Two balance wheel sleeve bearings are located at each 
balance wheel location.  Eight balance wheels are located at the pivot pier and two balance wheels are located at the west abutment.  Tasks 
include locating, inspecting, and lubricating all turning machinery sleeve bearings and balance wheel bearings on the bridge.  Lockout/Tagout 
is required prior to performing any maintenance on this equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Grease gun 1/Person Set of chemical resistant 

gloves ~7 – 14 oz. 
Tubes 

Mobil Mobilux EP-2 or equivalent 
(Section 11.5.1) 22 Grease fittings 1/Person Coveralls 

1 Catch basin 1/Person Eye protection ~3 – 18 oz. 
Cans

WD-40 Specialist Machine & Engine 
Degreaser or equivalent (Section 11.5.11) 1 Bag of rags 1/Person Chemical respirator  

Balance Wheel Bearing Turning Machinery Sleeve Bearings 

A
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MOTOR BRAKE MAINTENANCE11.4.2

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B067-S2J     Page 1 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor Brake Maintenance 

UNIT OF MEASUREMENT: 
Number of Brakes 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Annually:
Motor Brake (Component ID # 39) 
1. Inspect brake shoes and drums for wear, dust, dirt, grease, and proper adjustment.  Check the brake pad thickness.  Replace pads when 

the remaining thickness is less than 1/16 inch.  Brake pads should be replaced by a qualified technician with experience in installation and 
maintenance of hydraulic brake systems.  If the pads are replaced, verify clearance between the brake pads and brakewheel, torque
setting, and reserve stroke and adjust according to Section 11.7.9. 

2. Check clearances between the brake shoes and brakewheel.  The measured gap shall have a minimum of 1/64 inch clearance between the 
brake shoe and brakewheel when hand released.  If clearances need to be adjusted, the linkages shall be adjusted in accordance with 
Section 11.7.9.  If adjustments are made to the linkages, the reserve stroke and torque setting should be verified and adjusted as well.  
Adjustment procedures are located within Section 11.7.9. 

3. Inspect mechanical linkages for wear, broken parts, and tightness of nuts and bolts.  Check for freedom of moving parts (no binding or 
sticking).  Check the brake housing and linkages for evidence of water dripping on the brake and corrosion. 

4. Check for excessive heating of parts evident by discoloration of metal parts. 
5. Check operation of the brake during test operations of the bridge.  Check for any unusual odor and excessive vibration. 
6. Check adjustment of limit switches and hand release device.  When the motor brake hand release lever is pulled up, the brake pads 

should release from the brakewheel.  The motor brake has two limit switches.  Verify brake limit switches provide proper indication at 
the control desk when the brake is set, released via the control system, and hand released.  Adjust limit switch lever arms if proper 
indication is not observed at the control desk. 

7. Check the brake reserve stroke height with a scale.  The reserve stroke height of the motor brake should be 0.7 inch +/- 1/16 inch.  The 
reserve stroke refers to the exposed thruster rod length, measured from the top of the thruster cover to the bottom of the lug at the end of 
the thruster rod (refer to Figure 2 of Section 11.7.9).  As the brake pads wear, the reserve stroke becomes shorter.  If the reserve stroke 
requires adjustment, adjust linkages as specified in Section 11.7.9. 

8. Check the motor brake spring tension via the brake torque gauge located near the thruster.  The motor brake should be set to provide a 
braking torque of 25 ft-lbs.  The torque is read by matching the top of the spring block to the corresponding torque value on the scale.  
To adjust the brake torque, turn the torque adjustment screw until the top of the spring block is at the appropriate torque setting on the 
scale.  Perform Item 5 to confirm proper operation of the motor brake after adjustment. 

Refer to Sections 8.2.1, 11.5.6, and 11.7.9 for additional component and material information.   

                                              
Motor Brake - Side Motor Brake - Top 

Brakewheel 

Torque Gage

Brake Pad 
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DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B067-S2J     Page 2 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor Brake Maintenance 

UNIT OF MEASUREMENT: 
Number of Brakes 

   

SCHEDULING CONSIDERATIONS: 
The district shall coordinate and schedule times for inspection and maintenance of the brake so that the brake is adjusted at regular intervals of 
less than or equal to one year.  If thruster maintenance or repairs are needed, the brake technician should be scheduled to perform the 
necessary work.   
Also, inspect the brake when the bridge opens more than 150 times between Spring and Fall maintenance routines. 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The motor brake is located between the turning machinery motor and the turning machinery speed reducer at the pivot pier.  Tasks include 
locating and inspecting the brake.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant 
defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 

1 Feeler gauge set  Misc. Tools 

~1/2 gallon 
Mobil DTE 21 or equivalent (for 

thruster if oil needs to be replaced) 
(Section 11.5.6) 

2 Adjustable wrenches 1/Person Tyvek suit 

1 Scale (with graduations 
of 1/16”)

1/Person Set of chemical resistant 
gloves 

1/Person Eye protection 

Motor Brake Torque Gage

Reserve
Stroke 

Motor Brake Thruster 

Brake Thruster

Spring Block

Fill Plug 

Torque Gage

Torque 
Adjustment 

Screw 
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COUPLING LUBRICATION11.4.3

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B068-S2J     Page 1 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Coupling Lubrication  

UNIT OF MEASUREMENT: 
Number of Couplings (with Grease Fittings)

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
WARNING 

Do not disassemble couplings until shafts are properly supported. 
Six Months: 
Turning Machinery Brakewheel Coupling and End Screw Jack Gear Couplings (Component ID # 4, 6, 13, 15, & 38) 
1. Clean the coupling of dirt, debris, old grease, and any other potential contaminants with a rag. 
2. Check the coupling for any excessive misalignment that may have occurred and notify bridge management if such misalignment exists.
3. Inspect the condition and tightness of the fasteners.  Inspect the seal ring to see if it is leaking. If it is leaking, replace seal according to 

manufacturer specifications. 
4. Clean the grease fitting of dirt, old grease, and any other contaminants with a rag.  Inspect the grease fitting and replace if cracked or 

broken.  Remove the lube plug.   
5. Fill with Mobil Mobilux EP-0 or equivalent until fresh grease appears at the lower port.  Catch old grease in a catch basin. 
6. Reinstall plug into coupling.  Wipe off excess grease.  MAKE CERTAIN ALL PLUGS HAVE BEEN INSERTED AFTER 

LUBRICATION.
WARNING 

Use EXTREME CARE and ALWAYS VERIFY that no grease gets on the brakewheel surfaces as this may cause the brakewheel to 
slip within the brake shoes as the brake is activated, which may decrease the overall braking capacity. 

Turning Machinery Grid Coupling (Component ID # 41) 
1. Clean the grid coupling and grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease 

fittings and replace if cracked or broken. 
2. Remove coupling cover from the grid coupling.  Remove existing grease from coupling components. 
3. Inspect gasket between the coupling cover and the coupling seal for damage while the coupling cover is removed.  Replace gasket and 

seal if damaged. 
4. Fill coupling with grease prior to reinstalling coupling cover.  Reinstall coupling cover.  Remove the grease fitting or lube plug in the 

lower most port.  Pump Falk Long Term Grease or equivalent into the coupling until the grease purges through the lower most port.  
Reinstall the grease fitting or lube plug.  Tighten coupling cover fasteners and torque to 260 in-lbs.  MAKE CERTAIN ALL 
FITTINGS AND PLUGS HAVE BEEN INSERTED AFTER LUBRICATION.

Annually:
End Screw Jack Motor Coupling (Component ID # 2) 
1. Clean the end screw jack motor coupling and grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag.  

Inspect the grease fitting and replace if cracked or broken. 
2. Remove coupling cover from the motor coupling.  Remove existing grease from coupling components. 
3. Inspect gasket between the coupling cover and the coupling seals for damage while the coupling cover is removed.  Replace gasket and 

seals if damaged. 
4. Fill the coupling with grease prior to reinstalling coupling cover.  Reinstall coupling cover.  Remove the purge plug in the coupling 

cover.  Pump Falk Long Term Grease or equivalent into the coupling until the grease purges through the port.  Reinstall the purge plug.  
Tighten coupling cover fasteners and torque to 100 in-lbs.  MAKE CERTAIN THE PURGE PLUG HAS BEEN INSERTED 
AFTER LUBRICATION.
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DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE
B068-S2J     Page 2 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Coupling Lubrication  

UNIT OF MEASUREMENT: 
Number of Couplings (with Grease Fittings) 

Refer to Sections 8.1.6, 8.2.2, 11.5.1, 11.5.5, 11.7.6, 11.7.7, and 11.7.8 for additional component and material information.  For lubrication 
details, refer to Section 11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual.  Instrumentation couplings 
(Component ID # 34 & 36) do not require lubrication. 

                         

   

SCHEDULING CONSIDERATIONS: 
The brakewheel coupling and end screw jack couplings should be lubricated every six months.  The turning machinery grid coupling lubricant 
should be replaced every six months or whenever the coupling is disassembled.  The end screw jack motor coupling grease should be replaced 
annually or whenever the coupling is disassembled. 
Also, inspect and lubricate couplings with grease fittings when the bridge opens more than 150 times between Spring and Fall maintenance
routines, after an overstress situation such as a pinched span, or after submersion due to flooding. 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Couplings requiring lubrication are located at the pivot pier and west abutment.  Tasks include locating, inspecting, and lubricating all 
couplings with grease fittings on the bridge with the appropriate lubricant.  Lockout/Tagout is required prior to performing any maintenance 
on this equipment.  Report any significant defects to bridge management. 
Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 

1 Grease gun 1 Catch basin ~1 1/2 – 14 oz. 
Tubes 

Falk Long Term Grease or equivalent (End Screw Jack Motor 
Coupling and Turning Machinery Grid Coupling)  

(Section 11.5.5) 

1 End screw jack motor 
coupling grease fitting 1 Ratchet set ~1/2 – 14 oz. 

Tube 
Mobil Mobilux EP-0 or equivalent (End Screw Jack Gear 

Couplings and Brakewheel Coupling) (Section 11.5.1) 

4 End screw jack gear 
coupling grease fittings Misc. small tools 1 Seal and Gasket Kit for Falk 1040T10 Grid Coupling 

1 Brakewheel coupling 
grease fitting 1/Person Tyvek suit 4 Seal and Gasket Kit for Falk 1015G51 Gear Coupling 

1 Turning machinery grid 
coupling grease fitting 1/Person Set of nitrile gloves 1 Seal and Gasket Kit for Falk 1110T20 Grid Coupling 

1 Bag of rags 1/Person Eye protection 1 Seal and Gasket Kit for Mondel 1010G62 Brakewheel Coupling 

End Screw Jack Gear Coupling Turning Machinery Brakewheel Coupling 

End Screw Jack Motor Coupling Turning Machinery Grid Coupling 

G

B
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SPEED REDUCER LUBRICATION11.4.4

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B069-S2J     Page 1 of 3

EFFECTIVE DATE 

ACTIVITY TITLE:  
Speed Reducer Lubrication 

UNIT OF MEASUREMENT: 
Number of Speed Reducers 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Monthly:
Turning Machinery Speed Reducer and End Screw Jack Speed Reducer (Component ID # 3 & 40) 
1. Check the speed reducer oil level.  For the turning machinery speed reducer, the oil level should be up to the oil level plug located on 

the side of the housing.  For the end screw jack speed reducer, the oil level can be observed via the sight glass near the inspection
cover.  The oil level for the end screw jack speed reducer should be at the oil level line on the lubrication plate located on the inspection 
cover.

2. If the oil level is more than ¼” below the appropriate oil level, oil should be added.  Clean the speed reducer housing around the fill 
plug.  For the turning machinery reducer, traffic may need to be stopped and the roadway hatch above the turning machinery speed
reducer removed in order access the fill plug.  Remove the fill plug.  

3. Fill the speed reducer with oil to the appropriate oil level.  For the turning machinery speed reducer, fill the housing reservoir with 
Mobil Mobilgear 600 XP 150 or equivalent.  For the end screw jack speed reducer, fill the housing reservoir with Mobil Mobilgear 600 
XP 100 or equivalent.  DO NOT OVERFILL THE UNITS AS LEAKAGE OR OVERHEATING MAY OCCUR.   

4. Reinstall the fill plug.
5. Wipe up any spilled oil on the housing or surrounding area.

Six Months: 
Turning Machinery Speed Reducer (Component ID # 40) 
1. Clean the turning machinery speed reducer output shaft bearing grease fittings of dirt, debris, and any other potential contaminants with 

a rag.
2. Pump fresh Mobil Mobilux EP-2 into the bearing.
3. Repeat for the other turning machinery speed reducer output shaft bearing.

Five Years: 
Turning Machinery Speed Reducer and End Screw Jack Speed Reducer (Component ID # 3 & 40) 
1. Clean the speed reducer housing around the inspection cover and fill plug of dirt, debris, etc.  
2. Place oil catch basin or bucket under the drain plug.   
3. Remove the fill plug.  For the turning machinery speed reducer, traffic may need to be stopped and the roadway hatch above the turning 

machinery reducer removed in order to access the turning machinery speed reducer fill plug. 
4. Remove the drain plug to drain oil from the speed reducer.  Flush the reducers with Mobil Mobilgear 600 XP 68 or equivalent 

compatible oil with permanent oil used in the reducers to remove contaminants in the reducer housing.   
5. Reinstall the drain plug. 
6. For the end screw jack speed reducer, remove the inspection cover and inspect the internal components of the reducer for unusual wear 

on the gear teeth.  Reinstall the inspection cover with new sealant between the cover and housing. 
7. Fill the speed reducer with the appropriate oil up to the appropriate oil level.  The turning machinery speed reducer should be filled 

until the oil level is at the fill plug hole.  The end screw jack machinery should be filled until the oil level in the sight glass is at the line 
on the lubrication plate, located on the inspection cover.  For the turning machinery speed reducer, fill the housing reservoir with Mobil 
Mobilgear 600 XP 150 or equivalent.  For the end screw jack speed reducer, fill the housing reservoir with Mobil Mobilgear 600 XP 
100 or equivalent.  DO NOT OVERFILL THE UNITS AS LEAKAGE OR OVERHEATING MAY OCCUR.   

8. Reinstall the fill plug.  Wipe up any spilled oil on the housing or surrounding area. 
Refer to Sections 8.1.5, 8.2.3, 11.5.1, 11.5.3, 11.5.10, 11.7.1, and 11.7.2 for additional component and material information.  For lubrication 
details, refer to Section 11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 
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DELAWARE 
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
3-164  

BMS ACTIVITY CODE 
B069-S2J     Page 2 of 3 

EFFECTIVE DATE 

ACTIVITY TITLE:  
Speed Reducer Lubrication 

UNIT OF MEASUREMENT: 
Number of Speed Reducers 

    

                                                       

                                                      

SCHEDULING CONSIDERATIONS: 
Oil levels should be inspected monthly, with oil added as needed to maintain the proper oil level.  The speed reducers should be drained, 
inspected, and lubricated every five years. The turning machinery speed reducer bearings should be lubricated every six months.
Also, inspect speed reducers when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an overstress 
situation such as a pinched span.  The speed reducers should be drained, inspected, and lubricated after they are submerged due to flooding.

Turning Machinery Speed Reducer - Side Turning Machinery Speed Reducer - Top 

Turning Machinery Speed Reducer 
Manual Operation Shaft 

Turning Machinery Speed Reducer 
Output Shaft 

 A 

End Screw Jack Speed Reducer End Screw Jack Speed Reducer 
Inspection Cover 

F

Drain Plug 

Oil Level Plate

Oil Level Plug 

Inspection 
Cover 

Drain Plug 

Sight Glass 

Oil Level Plate

E
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DELAWARE 
DEPARTMENT OF TRANSPORTATION

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD

BRIDGE NUMBER 
3-164  

BMS ACTIVITY CODE 
B069-S2J     Page 3 of 3 

EFFECTIVE DATE 

ACTIVITY TITLE:  
Speed Reducer Lubrication 

UNIT OF MEASUREMENT: 
Number of Speed Reducers 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Speed reducers are secured to the swing span, below the deck.  The turning machinery speed reducer is located at the pivot pier.  The end 
screw jack speed reducer is located at the west abutment.  Tasks include locating, inspecting, and lubricating all speed reducers on the bridge.  
Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Grease gun 1 Scraper ~1 – 5 Gallon 

Bucket

Mobil Mobilgear 600 XP 100 or equivalent 
(permanent oil for end screw jack speed 

reducer) (Section 11.5.3) 2 Grease fittings 1 Ratchet Set 

3 Empty 5 gallon bucket or 
container 1 Adjustable wrench ~21/2 – 5 Gallon 

Buckets

Mobil Mobilgear 600 XP 150 or equivalent 
(permanent oil for turning machinery speed 

reducer) (Section 11.5.3) 6 Oil absorbent pads Misc. small tools 

1 Bag of rags 1/Person Coveralls ~2 – 5 Gallon 
Buckets

Mobil Mobilgear 600 XP 68 or equivalent 
(for flushing) (Section 11.5.3) 1 Funnel 1/Person Set of nitrile gloves 

1
Holding/storage tank(s) 

for transportation of used 
oil (30 gallon capacity) 

1/Person Eye protection 

~1/2 – 14 oz. 
Tube 

Mobil Mobilux EP-2 or equivalent 
(Section 11.5.1) 

~1 – 5 oz. Tube Permatex Gear Oil RTV Sealant  
(Section 11.5.10) 
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OPEN GEARING LUBRICATION11.4.5

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B070-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Open Gearing Lubrication  

UNIT OF MEASUREMENT: 
Number of Open Gears 

PROCEDURE DESCRIPTION:
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Monthly:
Open Gearing (Component ID # 44 & 45) 
1. Remove any debris observed in the open gear teeth. 
2. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant. 
Annually:
1. Observe displacement patterns in open gearing lubricant for evidence of misalignment. 
2. Remove old lubricant and debris by scraping the gear tooth surfaces and disposing of the lubricant in a tray or pan. 
3. Apply WD-40 Specialist Machine & Engine Degreaser or equivalent to remove existing lubrication on the gear teeth. 
4. With the use of a scraper and rags, remove the remaining grease and solvent and properly dispose of materials. 
5. Re-inspect the gears for signs of abnormal wear or misalignment. 
6. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant. 
Refer to Sections 8.2.5, 11.5.7, and 11.5.11 for additional component and material information.  For lubrication details, refer to Section 11.2, 
“Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

SCHEDULING CONSIDERATIONS: 
Debris should be removed from all open gearing and all gear teeth lubricated monthly.  Open gearing should be cleaned, inspected, and 
lubricated annually. 
Inspect and lubricate open gearing when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an 
overstress situation such as a pinched span.  Debris should be removed from open gearing and gear teeth lubricated after submersion due to 
flooding. 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Open gearing is located in the pivot pier.  Tasks include locating, inspecting and lubricating all open gearing on the bridge.  Lockout/Tagout is 
required prior to performing any maintenance on this equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
2 Bag of rags 1/Person Tyvek suit ~1/2 – 5 

Gallon
Bucket

Mobil Mobiltac 325 NC or equivalent  
(Section 11.5.7) 2 Scrapers 1/Person Set of chemical resistant 

gloves 

2 Brushes 1/Person Chemical goggles and 
face shield ~3 – 18 oz. 

Cans
WD-40 Specialist Machine & Engine Degreaser 

or equivalent (Section 11.5.11) 2 Trays or pans 1/Person Chemical respirator  

Rack and Pinion 

C
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MOTOR BEARING LUBRICATION11.4.6

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B066-S2J     Page 1 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor Bearing Lubrication 

UNIT OF MEASUREMENT: 
Number of Motors 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Annually:
Motors (Component ID # 1 & 37) 
1. Clean the grease fitting of dirt, debris, and any other potential contaminants with a rag.     
2. Remove the lube plugs. Install a grease fitting into the uppermost port.  Place a catch basin below the lower port to catch old grease. 
3. Purge old grease from the bearing by slowly pumping in fresh grease into the bearing until fresh grease flows out along the shaft or 

through the lower port.  For the turning machinery motor bearings and end screw jack motor bearings, use Mobil Unirex N2 or 
equivalent lubricant.  PUMPING GREASE INTO THE MOTOR BEARINGS WITHOUT REMOVING THE PURGE PLUG 
WILL RESULT IN DAMAGE TO THE SEAL AND GREASE ENTERING THE MOTOR WINDINGS. 

4. Perform one complete operation cycle of the motor (opening and closing of the span for the turning machinery motor and retracting and 
driving the end screw jacks for the end screw jack motor) prior to reinstalling the purge plugs to remove excess grease.

5. Reinstall the lube plugs and wipe excess grease from the motor housing with a rag. 
6. Repeat for the bearing at the other end of the motor. 
Refer to Sections 8.7.2, 8.7.3, and 11.5.2 for additional component and material information.   For lubrication details, refer to Section 11.2, 
“Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

                                  

   

Rear of Turning Machinery Motor Front of Turning Machinery Motor 

Rear of End Screw Jack Motor Front of End Screw Jack Motor 

D

Purge Plug

D
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DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B066-S2J     Page 2 of 2 

EFFECTIVE DATE 

ACTIVITY TITLE:  
Motor Bearing Lubrication 

UNIT OF MEASUREMENT: 
Number of Motors 

SCHEDULING CONSIDERATIONS: 
Motor bearings should be lubricated annually. 
Also, inspect motor bearings when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an overstress 
situation such as a pinched span.  

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The turning machinery motor and end screw jack motor are secured to the swing span, below the deck.  The turning machinery motor and end 
screw jack motor are located at the pivot pier and west abutment, respectively.  Each motor has bearings at the front and rear end of the motor.  
Tasks include locating, inspecting, and lubricating the turning machinery motor bearings and end screw jack motor bearings on the bridge.  
Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Grease gun Miscellaneous  

small tools 

~1/2 – 14 oz. 
Tube 

Mobil Unirex N2 or equivalent  
(Section 11.5.2) 

4 Grease fittings 

1 Bag of rags 1/Person Coveralls 

1 Catch basin 1/Person Set of chemical 
resistant gloves 

1 Adjustable wrench 1/Person Eye protection 
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PIVOT BEARING AND BEARING WHEEL BEARING LUBRICATION11.4.7

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B076-S2J     Page 1 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Pivot Bearing and Bearing Wheel Bearing Lubrication

UNIT OF MEASUREMENT: 
Number of Pivot Bearing and Bearing Wheel Bearings 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Monthly:
Pivot Bearing (Component ID # 29) 
1. Clean the pivot bearing and grease fitting of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease 

fitting and replace if cracked or broken.  The pivot bearing grease fitting is located at a roadway level lubrication line bracket.  A 
lubrication line connects the pivot bearing grease fitting to a fitting in the upper bearing housing. 

2. Remove the two purge plugs located on the lower bearing housing.   
3. Purge old grease from the bearing by pumping in fresh Mobil Mobilux EP-2 via the grease fitting until fresh grease begins to exit each 

purge port.  PUMPING GREASE INTO THE PIVOT BEARING WITHOUT REMOVING THE PURGE PLUGS MAY 
RESULT IN DAMAGE TO THE SEAL.  Catch old grease in a catch basin.  Notify bridge management immediately if existing grease 
shows evidence of water intrusion or if water is purged from the pivot bearing. 

4. Reinstall the purge plugs and wipe excess grease from the bearing.   

Three Months: 
Bearing Wheel Bearings (Component ID # 18) 
1. Clean the grease fitting of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease fitting and replace 

if cracked or broken.  Each bearing wheel has one grease fitting located at a roadway level lubrication line bracket.  A lubrication line 
connects each bearing wheel grease fitting to a fitting in the bearing wheel shaft.   

2. Purge old grease from the bearing by pumping in fresh Mobil Mobilux EP-2 via the grease fitting located at the top of the bearing cap.  
Catch old grease in a catch basin. 

3. Wipe excess grease from the bearing. 

Refer to Sections 8.1.1, 8.1.2, 11.5.1, and 11.7.10 for additional component and material information.  For lubrication details, refer to Section 
11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

Bearing Wheel 

A
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DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B076-S2J     Page 2 of 2

EFFECTIVE DATE 

ACTIVITY TITLE:  
Pivot Bearing and Bearing Wheel Bearing Lubrication

UNIT OF MEASUREMENT: 
Number of Pivot Bearing and Bearing Wheel Bearings 

   

SCHEDULING CONSIDERATIONS: 
The pivot bearing should be lubricated monthly.  The bearing wheel bearings should be lubricated every three months.      
Also, inspect and lubricate the bearing wheel bearings and pivot bearing when the bridge opens more than 150 times between Spring and Fall 
maintenance routines, after an overstress situation such as a pinched span, or after submersion due to flooding.  Notify bridge management 
immediately if water is purged from the pivot bearing. 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The pivot bearing is located at the pivot pier.  Two bearing wheels are located at the rest pier.  Tasks include locating, inspecting, and 
lubricating the pivot bearing and bearing wheel bearings with the appropriate lubricant.  Lockout/Tagout is required prior to performing any 
maintenance on this equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Grease gun Miscellaneous small 

tools ~4 – 14 oz. Tubes (for 
bearing wheels) 

~2 – 14 oz. Tubes (for 
pivot bearing) 

Mobil Mobilux EP-2 or equivalent 
(Section 11.5.1) 

3 Grease fittings 1/Person Coveralls 

1 Bag of rags 1/Person Set of chemical resistant 
gloves 

1 Catch basin 1/Person Eye protection 
~1 – 18 oz. Can 

WD-40 Specialist Machine & 
Engine Degreaser or equivalent 

(Section 11.5.11) 1 Adjustable wrench 1/Person Chemical respirator  

West Side of Pivot Bearing East Side of Pivot Bearing 

Purge Plugs 

A



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 3-164 – SR36 Bridge 

October 2014 11-28 Delaware Department of Transportation 

END SCREW JACK LUBRICATION11.4.8

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B083-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
End Screw Jack Lubrication 

UNIT OF MEASUREMENT: 
Number of End Screw Jacks 

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Annually:
End Screw Jack (Component ID # 7) 
1. Clean the end screw jack grease fittings of dirt, debris, old grease, and any other potential contaminants with a rag.  Inspect the grease 

fittings and replace if cracked or broken. 
2. Remove the plug located on the side of the end screw jack. 
3. Purge old grease from the end screw jack by pumping in fresh Mobil Mobilux EP-2 via the grease fittings until fresh grease is purged 

from the purge port.  Catch old grease in a catch basin. 
4. Perform one complete operation cycle of the end screw jack (retracting and driving) prior to reinstalling the plug to remove excess 

grease. 
5. Reinstall the plug and wipe the end screw jack of excess grease.   
6. Inspect end screw jack protective boot for rips or leaks. 
7. Clean debris from end screw jack masonry plate. 
Refer to Sections 8.1.7, 11.5.1, and 11.5.11, and 11.7.5 for additional component and material information.  For lubrication details, refer to 
Section 11.2, “Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

SCHEDULING CONSIDERATIONS: 
End screw jacks should be lubricated annually.   
Also, inspect and lubricate the end screw jacks when the bridge opens more than 150 times between Spring and Fall maintenance routines or 
after submersion due to flooding. 

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Two end screw jacks are secured to the underside of the swing at the west abutment.  Tasks include locating, inspecting, and lubricating both 
end screw jacks on the bridge with the appropriate lubricant.  Lockout/Tagout is required prior to performing any maintenance on this 
equipment.  Report any significant defects to bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Bag of rags 1/Person Coveralls ~70 – 14 oz. 

Tubes 
Mobil Mobilux EP-2 or equivalent (Section 

11.5.1) 4 Grease fittings 1/Person Set of chemical resistant gloves 
1 Catch basin 1/Person Eye protection ~1 – 18 oz. 

Can
WD-40 Specialist Machine & Engine 

Degreaser or equivalent (Section 11.5.11) 1 Adjustable wrench 1/Person Chemical respirator  

End Screw Jack - Front End Screw Jack – Side with Span 
Partially Open 

A

Lube Plug 
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SPAN LOCK MACHINERY LUBRICATION11.4.9
11.4.9.1 SPAN LOCK OPEN GEARING LUBRICATION

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B070-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Span Lock Open Gearing Lubrication  

UNIT OF MEASUREMENT: 
Number of Span Lock Open Gears 

PROCEDURE DESCRIPTION:
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Monthly:
Span Lock Open Gearing (Component ID # 47 an 48A) 
1. Remove any debris observed in the open gear teeth. 
2. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant. 
Annually:
1. Observe displacement patterns in open gearing lubricant for evidence of misalignment. 
2. Remove old lubricant and debris by scraping the gear tooth surfaces and disposing of the lubricant in a tray or pan. 
3. Apply WD-40 Specialist Machinery & Engine Degreaser or equivalent to remove existing lubrication on the gear teeth. 
4. With the use of a scraper and rags, remove the remaining grease and solvent and properly dispose of materials. 
5. Re-inspect the gears for signs of abnormal wear or misalignment. 
6. Using a brush, evenly coat all gear tooth surfaces with Mobil Mobiltac 325 NC or equivalent lubricant. 
Refer to Sections 8.3.2, 11.5.7, and 11.5.11 for additional component and material information.  For lubrication details, refer to Section 11.2, 
“Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

SCHEDULING CONSIDERATIONS: 
Debris should be removed from all open gearing and all gear teeth lubricated monthly.  Span lock open gearing should be cleaned, inspected, 
and lubricated annually. 
Inspect and lubricate open gearing when the bridge opens more than 150 times between Spring and Fall maintenance routines or after an 
overstress situation such as bound lock bar.   

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
Span lock open gearing is located at the north side of the west abutment.  Tasks include locating, inspecting and lubricating all span lock open 
gearing on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to 
bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL
1 Bag of rags 1/Person Tyvek suit ~1/40 – 5 

Gallon Bucket 
Mobil Mobiltac 325 NC or equivalent 

(Section 11.5.7) 1 Scrapers 1/Person Set of chemical resistant gloves 

1 Brushes 1/Person Chemical goggles and face 
shield ~1 – 18 oz. 

Can

WD-40 Specialist Machine & Engine 
Degreaser or equivalent (Section 

11.5.11) 1 Trays or pans 1/Person Chemical respirator 

Span Lock Rack and Pinion 

C
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11.4.9.2 SPAN LOCK BAR LUBRICATION

DELAWARE 
DEPARTMENT OF TRANSPORTATION 

BRIDGE MANAGEMENT SECTION 
BRIDGE MAINTENANCE PERFORMANCE STANDARD 

BRIDGE NUMBER 
3-164 

BMS ACTIVITY CODE 
B078-S2J

EFFECTIVE DATE 

ACTIVITY TITLE:  
Span Lock Bar Lubrication 

UNIT OF MEASUREMENT: 
Number of Lock Bars  

PROCEDURE DESCRIPTION: 
WARNING 

Use EXTREME CARE and ALWAYS REMOVE POWER from all pertinent electrical equipment, which includes multiple power 
sources, before beginning maintenance.  Refer to Section 7.3, “Lockout/Tagout Procedure” in the Operations and Maintenance 

Manual.
Monthly:
Lock Bar (Component ID # 48) 
1. Remove debris and existing lubricant from the lock bar. 
2. Visually inspect the guides, receiver, and fasteners for excessive wear or damage. 
3. Brush or swab the sliding surfaces of the lock bar with Mobil Mobilux EP-2 or equivalent. 

Refer to Sections 8.3.1, 11.5.1, and 11.5.11 for additional component and material information.  For lubrication details, refer to Section 11.2, 
“Machinery Lubrication Schematics” in the Operations and Maintenance Manual. 

SCHEDULING CONSIDERATIONS: 
Fresh grease should be applied to the lock bar monthly.  
Inspect and lubricate the lock bar when the span lock machinery has an overstress situation such as a bound lock bar.   

WORK AREA, ACTIVITY DESCRIPTION & REQUIREMENTS:  
The span lock machinery is located on the north side of the west abutment.  Tasks include locating, inspecting and lubricating the span lock 
bar on the bridge.  Lockout/Tagout is required prior to performing any maintenance on this equipment.  Report any significant defects to 
bridge management. 

Qty EQUIPMENT Qty EQUIPMENT Qty MATERIAL 
1 Brush or swab 1/Person Coveralls 

~1/2 – 14 oz. 
Tube 

Mobil Mobilux EP-2 or equivalent 
(Section 11.5.1) 1 Bag of rags 1/Person Set of chemical 

resistant gloves 

1 Scraper 1/Person Eye protection 
~1/4 – 18 oz. 

Can
WD-40 Specialist Machine & Engine 

Degreaser or equivalent (Section 11.5.11) 1 Catch basin 1/Person Chemical respirator 

Lock Bar 

 A
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11.5 MATERIAL DATA SHEETS 

MOBIL MOBILUX EP-0, EP-211.5.1
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11.6 COMPONENT MANUFACTURER LIST 
MECHANICAL COMPONENTS (Refer to Volume 3 for As-Built Drawings) 

Span Support and Balance Machinery 

Section2 Description Model No. Manufacturer 

11.7.1 End Screw Jack Speed Reducer Model No. 0703-BHE, Serial No. 
6C72911M Foote-Jones 

11.7.5 End Screw Jack Model No. M-9099, Serial No. LM-
10099-10B & LM-10099-11B Duff Norton 

11.7.6 Gear Couplings 1015G51 Rexnord Falk 

11.7.7 End Screw Jack Motor Coupling 1040T10 Rexnord Falk 

11.7.10 Pivot Bearing Torrington No. 29364W8 Timken 

 Bearing Wheel Bearing GE200ES SKF 

 Bearing Wheel Bearing Seal Model 54 Klosure, Part No. 
54x6021 Garlock 

 Pivot Bearing Seal Model 59 , Part No. 0420 Garlock 

Turning Machinery 

11.7.2 Turning Machinery Speed Reducer Model No. 6CB4-12BS, M.O. No. 
97-032067 Rexnord Falk 

11.7.4 Instrumentation Gear Box Model No. 917DBD, Part No. 
917XDBD7X000P5 Peerless Winsmith 

11.7.8 Grid Coupling 1110T20 Rexnord Falk 

 Brakewheel Coupling 1010G62 Mondel 

 Instrumentation Couplings Deltaflex Type 1 Lovejoy 

11.7.9 Motor Brake 6WST/E-ED23/5S Mondel 

Turning Machinery 

11.7.3 Span Lock Gearmotor 
TC-F/R6-02A (Motor), LHHM 02-
2A105RK-Y3-B-207 (Speed 
Reducer) 

Sumitomo 
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TRAFFIC CONTROL DEVICES (Refer to Volume 3 for As-Built Drawings) 

Section2 Description Model No. Manufacturer 

 Fender Navigation Lights PL B&B Roadway 

 Span Navigation Lights SS-4 B&B Roadway 

 Traffic Gate Arm Contact Manufacturer B&B Roadway 

 Traffic Gate Arm Lights C4 B&B Roadway 

 Traffic Gate Motor C6717NC199A Leeson 

 Traffic Gate Motor Brake Assembly Contact Manufacturer B&B Roadway 

 Traffic Gate Door Switch 1200 Pass & Seymore 

 Traffic Gate Limit Switch LS series B&B Roadway 

 Traffic Gate Manual Operation Limit 
Switch DTE6-LRN80 Microswitch 

 Traffic Gate Flasher  FL12  B&B Roadway 

 Traffic Gate Gongs G12 B&B Roadway 

 Main Disconnect Switch 2510 Square D 

 Arm light Fuse/ Gong Fuse FNM-5 Bussman 

ELECTRICAL COMPONENTS (Refer to Volume 3 for As-Built Drawings) 
Starter Panels 

Section2 Description Model No./Description Manufacturer 

  Fuses Varies - See as-built dwgs Bussman 

  Fuse Holder 3743 Bussman 

  Circuit Breaker (CB-JSC, JNC) HMCP015E0C Cutler Hammer 

 Circuit Breaker (CB-JWE) HMCP030H1C Cutler Hammer 

 Circuit Breaker (CB-GNE, GNW) FD3015 Cutler Hammer 

 Circuit Breaker (CB-B) FD3015 Cutler Hammer 

 Contactor Size 1 (M-JSC, JNC, JWE, 
GNE) CN16DN3 Cutler Hammer 

 FVR Starter Size 1 (M-B, GNW) AN16DN0 Cutler Hammer 

 Heater Element (OL-GNW) H1028 Cutler Hammer 

 Heater Element (OL-JSC, JNC) H2009B Cutler Hammer 

 Heater Element (OL-JWE) H2013B Cutler Hammer 
  Overload Relays (OL-JSC, JNC, JWE) C306GN3 Cutler Hammer 
  Machine Tool Relays (R1, R2, R4, R5) Type M Cutler Hammer 

 Machine Tool Relays (JWED, JWER, 
FC, NAV) D15CR40 Cutler Hammer 

  Timing Relays 10337H192B Cutler Hammer 
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Control Desk 

Section2 Description Model No./Description Manufacturer 
  Span Control Master Switch     
 Voltmeter  Contact Manufacturer Simpson 
 Control Desk Indicating Light FVLU120LR / FVLU120LW C3 Controls 
  Control Desk Pushbutton  10250T23  Eaton 
  Control Desk Selector Switch     
 Control Desk Keyed Switch    
  Foot Switch Hercules Footswitch 511-B30 Linear Master Switch 

Field Equipment 

Section2 Description Model No./Description Manufacturer 
11.9.1 Span Lock Disconnect Switches HBLDS3 Hubbell 
  Manual Operation Limit Switch   Allen Bradley 
  Rotary Cam Limit Switch 1980 Gemco 
  End Jack Limit Switch SKA6000 Duff Norton 
  End Jack Position Limit Switch IC9445 General Electric 

11.9.3 Fully Open / Overtravel/ Fully 
Closed Limit Switches 780-20100 Namco 

 Resistors Contact Manufacturer Post Glover 

 Terminal Block 28112 Buchanan 

 Power Terminal Block 68013 Taylor 

 Power Distribution Block 68063/ 60073 Taylor 

 Panelboard lighting CH7GC Square D 

 Panelboard Fuses (6) OT100 Gould 

 HVAC circuit Breaker   2 poles, 60 Amp  

 Storage Room and Lower Level 
Lights Circuit Breaker   1 pole, 20 Amp  

 HVAC Outdoor Circuit Breaker   2 pole, 30 Amp  

 Bathroom GFI Circuit Breaker   1 pole, 20 Amp  

 Control Receptacle Circuit Breaker   1 pole, 20 Amp  

 Sub Control Desk Cabinet Circuit 
Breaker 3 pole, 40 Amp  

 Tank Circuit Breaker 2 pole, 20 Amp  

 Water Heater Circuit Breaker 2 pole, 30 Amp  

 Span Drive Cabinet Circuit Breaker 3 pole, 60 Amp  

 Receptacle In Control Room Circuit 
Breaker 1 pole, 20 Amp  

 Manual Transfer Switch   100Amp, 240V Cutler Hammer 

 Holding Tank Alarm A4-2 S.J. Electrosystem 

 Transformer  C-4230 Ran Transformer 

 End Screw Jack Motor ID No. 0050F-1AAB-0024 Reuland 

 Turning Machinery Motor AHNV Westinghouse 
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Drive Control Cabinet 

Section2 Description Model No./Description Manufacturer 

 Cabinet HFWS40550226 Hubble 

 Timing Relay 10337H192B Cutler Hammer 

 Circuit Breaker (3P, 20A) FD3020 Cutler Hammer 

 Auxiliary Contact (O-S, C-S) C320KGT15 Cutler Hammer 

 Auxiliary Contacts C320KGS6 Cutler Hammer 

 Contactor Size 1 (1A, 2A,4A,P) CN15DN3 Cutler Hammer 

 Auxiliary Contacts (2A, 1A) C320KGS3 Cutler Hammer 

 Auxiliary Contacts (P) C320KGS1 Cutler Hammer 

 Auxiliary Contacts (4A) C320KGS2 Cutler Hammer 

 Relay (2PT) 48-C8-11 Cutler Hammer 

 Fuse NLN30 Littelfuse 

Notes: 
1. Where part numbers and/or manufactures are obsolete and no longer available an alternate part number 

and/or manufacturer is listed in italics. These identified components must be replaced as a whole and 
therefore individual component part numbers for existing equipment such as contacts, coils, overload 
heaters, etc. are not provided.  

2. Section reference is only provided for equipment currently installed. For items where the components 
manufacturers list indicates an alternate part number the table does not indicate the appropriate section 
reference.  

3. For additional details on components refer to Volume 3 As-Built drawings. 
4. Replacement components noted may have different interrupting capacity than the existing. Contact DelDOT 

engineering before component replacement.  
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11.7 MECHANICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

END SCREW JACK SPEED REDUCER – FOOTE JONES TYPE BHE11.7.1
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TURNING MACHINERY SPEED REDUCER – FALK TYPE CB11.7.2
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SPAN LOCK GEARMOTOR – SUMITOMO SM-CYCLO11.7.3
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INSTRUMENTATION GEAR BOX – PEERLESS WINSMITH TYPE DBD11.7.4
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END SCREW JACK – DUFF-NORTON TYPE M909911.7.5
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NOTE: Reference the maintenance plate 
(Section 11.4.8) for maintenance information 
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END SCREW JACK GEAR COUPLING – FALK TYPE G5111.7.6
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NOTE: Reference the maintenance plate 
(Section 11.4.3) for maintenance information 
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END SCREW JACK MOTOR COUPLING – FALK STEELFLEX TYPE T1011.7.7
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  NOTE: Reference the maintenance plate 

(Section 11.4.3) for maintenance information 
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TURNING MACHINERY GRID COUPLING – FALK STEELFLEX TYPE T2011.7.8
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NOTE: Reference the maintenance plate 
(Section 11.4.3) for maintenance information 
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MOTOR BRAKE – MONDEL WST/E11.7.9
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NOTE: Reference the maintenance 
plate (Section 11.4.2) for required fluid 
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PIVOT BEARING – TORRINGTON THRUST SPHERICAL ROLLER BEARING11.7.10
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11.8 TRAFFIC CONTROL EQUIPMENT MANUALS AND SPECIFICATIONS 

TRAFFIC GATE – B&B ROADWAY VT-40 11.8.1
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6 MONTHS AS FOLLOWS: 

MOBIL SHC 629

MOBIL SHC 629

MOBIL MOBILUX EP-2 

MOBIL MOBILUX EP-2 
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11.9 ELECTRICAL EQUIPMENT MANUALS AND SPECIFICATIONS 

DISCONNECT SWITCH – HUBBELL11.9.1
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LIMIT SWITCH – NAMCO11.9.2
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11.10 LOCKOUT/TAGOUT PROCEDURE FOR SR 36 (CEDAR CREEK) 

PURPOSE11.10.1
This procedure establishes the minimum requirements for lockout of electrical energy sources at the SR36 
Bridge. This procedure is in general compliance with the recommendations of NFPA 70E, Article 120. It is to 
be used to ensure that conductors and circuit parts are disconnected from sources of electrical energy, 
locked, and tested before work begins where employees could be exposed to dangerous conditions. This 
procedure does not apply for work on energized sources. Sources of stored energy, such as capacitors or 
springs, shall be relieved of their energy, and a mechanism shall be engaged to prevent the re-accumulation 
of energy.  
This procedure is intended for DelDOT personnel only. Subcontractors shall submit their own procedures for 
approval.  

RESPONSIBILITY 11.10.2
All employees shall be instructed in the safety significance of the lockout procedure. All new or transferred 
employees and all other persons whose work operations are or might be in the area shall be instructed in 
the purpose and use of this procedure. Delaware Department of Transportation (DelDOT) shall ensure that 
appropriate personnel receive instructions on their roles and responsibilities.  
All persons installing a lockout device shall sign their names and the date on the tag (or state how the name 
of the individual or person-in-charge will be available). 
A qualified person as noted herein is defined per NFPA 70E as follows: “A qualified person shall be trained 
and knowledgeable of the construction and operation of equipment or a specific work method and be trained 
to recognize and avoid the electrical hazards that might be present with respect to that equipment or work 
method.” 

PREPARATION FOR LOCKOUT OF DE-ENERGIZED EQUIPMENT11.10.3
11.10.3.1 GENERAL
All electrical circuit conductors and circuit parts shall be considered energized until the source of the energy 
has been removed, at which time they shall be considered de-energized. All electrical conductors and circuit 
parts shall not be considered to be in an electrically safe work condition until all of the applicable 
requirements of NFPA 70E, Article 120 have been met.  
11.10.3.2 LOCATE SAFETY DISCONNECT SWITCHES
Review current diagrammatic drawings (or other equally effective means), tags, labels, and signs to identify 
and locate all disconnecting means to determine where power is interrupted by a physical break and not de-
energized by a circuit interlock. Make a list of disconnecting means to be locked for the specified work 
scheduled (see Section 11.10.10). 
11.10.3.3 REVIEW SAFETY DISCONNECT SWITCHES
Review disconnecting means to determine adequacy of their interrupting ability. Determine if it will be 
possible to verify a visible open point or if other precautions will be necessary (see Section 11.10.10). 
11.10.3.4 INVESTIGATE OTHER ISSUES
Create a safe working boundary by reviewing other work activity to identify where and how other personnel 
might be exposed to sources of electrical energy hazards. Review other energy sources in the physical area 
to determine employee exposure to sources of other types of energy. Establish energy control methods for 
control of other hazardous energy sources in the area.  
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11.10.3.5 REVIEW EQUIPMENT
Provide an adequately rated voltage detector to test each phase conductor or circuit part to verify that they 
are de-energized (see Section 11.10.10). This test is to be performed with the disconnecting means in the 
off position. Provide a method to determine that the voltage detector is operating satisfactorily. 
11.10.3.6 DETERMINE GROUNDING
Where the possibility of induced voltages or stored electrical energy exists, ground the appropriate de-
energized conductors or circuit parts before touching them. Where it could be reasonably anticipated that 
contact with other exposed energized conductors or circuit parts is possible, apply ground connecting 
devices. 
11.10.3.7 DETERMINE TYPE OF PROCEDURE
Determine whether the work is an individual employee control procedure (see Section 11.10.4), a simple 
lockout (see Section 11.10.5), or a complex lockout (see Section 11.10.6). 

INDIVIDUAL EMPLOYEE CONTROL PROCEDURE 11.10.4
The individual employee control procedure can be used when equipment with exposed conductors and 
circuit parts are de-energized for minor maintenance, servicing, adjusting, cleaning, inspection, and 
operating corrections; work that cannot be performed with a lock installed. The work shall be permitted to be 
performed without the placement of lockout devices if ALL of the following conditions are met: 

(1) The disconnecting means is adjacent to the conductor, circuit parts, and equipment on 
which the work is performed 

(2) The disconnecting means is clearly visible to all employees involved in the work 
(3) The work does not extend beyond the work shift 
(4) Electricity must be de-energized upstream  
(5) All appropriate work plans, forms and log sheets completed  

If the work requires the employee to be out of sight or out of arms reach of the disconnecting 
means, the work requires a simple lockout (see Section 11.10.5). 

SIMPLE LOCKOUT11.10.5
The simple lockout procedure is used when only one set of conductors or circuit part is de-energized for the 
sole purpose of performing work on or near electrical equipment. 
11.10.5.1 PROCEDURE INVOLVING MORE THAN ONE PERSON
For a simple lockout and where more than one person is involved in the work, each person shall install 
his/her own personal lockout device. 
Simple lockout plans shall not be required to be written for each application. 
11.10.5.2 PROCEDURE INVOLVING MORE THAN ONE SHIFT
When the lockout extends for more than one day, the lockout shall be verified to be still in place and not 
compromised at the beginning of each new day. Where the lockout is continued on successive shifts (new 
workers are involved), the lockout is considered to be a complex lockout (see Section 11.10.6). 

COMPLEX LOCKOUT 11.10.6
A complex lockout plan is required where one or more of the following exist: 

(1) Multiple energy sources 
(2) Multiple crews 
(3) Multiple crafts 
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(4) Multiple locations 
(5) Multiple employers 
(6) Different disconnecting means 
(7) Complex or particular switching sequences 
(8) Continues for more than one shift, that is, new workers 

11.10.6.1 WRITTEN PLAN OF EXECUTION
All complex lockout procedures shall require a written plan of execution detailing the work being performed 
and the lockout and safety methods used. The written plan of execution shall be completed by the person in 
charge (see below), reviewed by all parties involved and filed accordingly. 

11.10.6.2 PERSON-IN-CHARGE
A person-in-charge shall be involved with a complex lockout procedure. They must be on site during the 
work. The person-in-charge shall develop a written plan of execution and communicate that plan to all 
persons engaged in the work. The person-in-charge shall be held accountable for safe execution of the 
complex lockout plan. The complex lockout plan must address all the concerns of employees who might be 
exposed, and they must understand how electrical energy is controlled. The person-in-charge shall ensure 
that each person understands the hazards to which they are exposed and the safety-related work practices 
they are to use. 
11.10.6.3 ACCOUNTING FOR EMPLOYEES
All complex lockout plans identify the method to account for all persons who might be exposed to electrical 
hazards in the course of the lockout. Select which of the following methods is to be used: 

(1) Each individual will install his/her own personal lockout device 
(2) The person-in-charge shall lock his/her key in a “lock box.” 
(3) The person-in-charge shall maintain a sign in/out log for all personnel entering the area. 
(4) Another equally effective methodology. 

11.10.6.4 INSTALLATION AND REMOVAL OF LOCKS
The person-in-charge can install locks, or direct their installation on behalf of other employees. The person-
in-charge can remove locks or direct their removal on behalf of other employees, only after all personnel are 
accounted for and ensured to be clear of potential electrical hazards. 
11.10.6.5 PROCEDURE INVOLVING MORE THAN ONE SHIFT
When the lockout extends for more than one day, the lockout shall be verified to be still in place and not 
compromised at the beginning of each new day. Where the lockout is continued on successive shifts, the 
person-in-charge shall identify the method for transfer of the lockout and of communication with all 
employees. 

SEQUENCE OF LOCKOUT SYSTEM PROCEDURES11.10.7
11.10.7.1 EMPLOYEE NOTIFICATION
All employees shall be notified that a lockout system is going to be implemented and the reason therefore.  
The qualified employee implementing the lockout shall know the disconnecting means location for all 
sources of electrical energy and the location of all sources of stored energy (see Section 11.10.10).  The 
qualified person shall be knowledgeable of hazards associated with electrical energy. Before the lockout 
procedure begins, the qualified employee implementing the lockout shall fill out the “Lockout/Tagout Log 
Sheet” (attached at the end of this procedure) with the date, time, location of lockout, and the qualified 
employee’s name. The Lockout Log Book shall be kept in an area and location easily accessible to all 
workers on-site. The location shall be made known to all personnel scheduled to be on-site whether part of 
the same shift or not. 
Before any lockout procedures are started or implemented the responsible person in charge shall fill out and 
implement the instructions listed on the “Lockout/Tagout Instructions Form” (attached at the end of this 
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procedure). This employee is a person who will apply the lockout, and the only one who can remove it. Any 
lockout procedures performed without the completion of these two forms will be subject to the discipline 
specified under Section 11.10.12. 
All employees involved with the work shall wear the proper PPE. 
11.10.7.2 DE-ENERGIZE SOURCE
If the electrical supply is energized, the qualified person shall de-energize and disconnect the electric supply 
and relieve all stored energy. Visually inspect that the circuit has been broken. If a visual inspection cannot 
be made or confirmed, measure with an approved voltage-detecting instrument (see Section 11.10.13). 
Before using the instrument, inspect it for visible damage. Do not proceed if there is an indication of damage 
to the instrument until an undamaged device is available. Measure both phase-to-phase and phase-to-
ground on both sides of the disconnecting means. Test each conductor.  
Note: The majority of electrical equipment installed on the SR36 Bridge is only energized during bridge 
openings and steps must be taken to obtain the bridge opening schedule and lock the bridge control keys 
accordingly. 
11.10.7.3 APPLY LOCKOUT
Lockout all disconnecting means with lockout devices. Label the lockout with the date, time, and the 
qualified employee’s name. Only this employee may remove the lockout. 
In addition, the keys for the bridge control power selector switch shall be locked in a locked box for safety in 
the event the bridge opening schedule is not known or is modified without notice. If no locked box is 
provided on-site the person in charge shall be notified immediately an alternate effective means shall be 
established and agreed upon by all parties involved. 
11.10.7.4 VERIFY THE SOURCE HAS BEEN DISCONNECTED

(1) Attempt to operate the disconnecting means to determine that operation is prohibited 
(2) A voltage-detecting instrument shall be used (see Section 11.10.13) to test for the 

absence of both source and stored voltage. Before using the instrument, inspect it for 
visible damage. Do not proceed if there is an indication of damage to the instrument until 
an undamaged device is available. Measure between the source and load to ensure there 
are no live parts. Test each conductor. 

(3) Verify proper instrument operation after testing for absence of voltage 
(4) Verify the disconnected device does not operate (by attempting to operate it). 

11.10.7.5 GROUNDING
Where required, install grounding equipment/conductor device on the phase conductors or circuit parts, to 
eliminate induced voltage or stored energy, before touching them. Where it has been determined that 
contact with other exposed energized conductors or circuit parts is possible, apply ground connecting 
devices rated for the available fault duty. 

RESTORING THE EQUIPMENT TO NORMAL CONDITION11.10.8
11.10.8.1 WORK COMPLETION

(1) Visually verify the work is complete. 
(2) Remove all tools, equipment, and unused materials and perform appropriate 

housekeeping. 
11.10.8.2 PREPARE TO REMOVE LOCKOUT

(1) Notify all personnel involved with the work that the lockout is complete, that the electrical 
supply is being restored, and to remain clear of the equipment and electrical supply. 

(2) Remove all grounding equipment/conductor/devices. 
(3) Perform any quality control tests/checks on the repaired equipment and/or electrical 

supply.
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11.10.8.3 REMOVE LOCKOUT
(1) Remove lockout devices and keys from locked boxes by the person who installed them. 
(2) Notify the equipment and/or electrical supply owner that the equipment and/or electrical 

supply is ready to be returned to normal operation. 
(3) Return the disconnecting means to their normal condition. 

UNATTENDED LOCKOUTS11.10.9
If a lockout is discovered to be unattended or unlabeled, do not remove the lockout. Refer to the log book to 
see who has applied the lockout and contact the responsible party. Do not remove a lockout device you 
did not install.

TYPES OF DISCONNECTS11.10.10
The qualified employee implementing a lockout procedure must review the electrical drawings to ensure all 
workers involved with the work are protected from sources of electrical energy. There are five types of 
disconnects at SR36 Bridge and they are as follows. 
11.10.10.1 TYPE 1: MAIN CIRCUIT BREAKER
Type 1 device is located in the crawl space located below the control room (see Photo 9.6Q). The main 
circuit breaker feeds power to the entire bridge. Because power is fed from the utility and generator all 
sources must be locked out simultaneously. Failure to do so will create an unsafe work zone. 
Proper lockout of main circuit breaker will remove all power located downstream of these breakers including 
lighting equipment (i.e. fixtures, circuit breakers, panel boards, etc.).  
11.10.10.2 TYPE 2: MOTOR CIRCUIT BREAKER
Type 2 devices are located in the main distribution panel and starter panels, and feed the traffic gates, span 
brake, span motor, span locks, and the west end screw jacks. These devices are in line with and should be 
coordinated with the local disconnect switches (see Section 11.10.4).  
Work on individual devices such as span locks requires lockout of at least two locations (one motor circuit 
breaker and one disconnect switch). Installation of lockout devices on Type 2 disconnecting means does not 
lockout control power to each individual device.  
Separate provisions shall be made to lockout the appropriate Type 3 device if determined necessary by the 
person in charge. 
Lockout of control power can be achieved through the lockout and tagout of the individual bridge control 
circuit breaker located in the panelboard in the utility room and under the control desk.  
11.10.10.3 TYPE 3: CIRCUIT BREAKER
Type 3 devices are located in the utility room and under the control desk. They feed the heating panels, 
water heater, lighting panelboard and other miscellaneous loads.  
Lockout of control power can be achieved through the lockout and tagout of the individual bridge control 
circuit breaker located in the panelboard in the utility room and under the control desk.  
11.10.10.4 TYPE 4: DISCONNECT SWITCH
Type 4 devices are field devices and are located external to the main distribution panel and starter panels 
and include the generator, traffic gates, span locks, screw jacks, brakes, span motor, water heater,  and 
sump pumps. These devices are in line with motor circuit breakers (see Section 11.10.10.2) and other circuit 
breakers (see Section 11.10.10.3). Lockout of these devices shall be performed in conjunction with Type 2 
and 3 devices.  
Lockout of control power can be achieved through the lockout and tagout of the individual bridge control 
circuit breaker located in the panelboard in the utility room and under the control desk.  
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Lockout of control power can be achieved through the lockout and tagout of the corresponding motor starter 
power protection circuit breaker. Note: devices such as the main span motor may have internal heaters and 
other control power circuitry that cannot be locked out from Type 4 disconnect switches alone. 
11.10.10.5 TYPE 5: MOTOR DRIVE CIRCUIT BREAKERS
Type 5 devices are located in the span drive cabinet and provide power to the drive and span motor. These 
devices are in line with disconnect switches (see Section 11.10.10.4) and other circuit breakers (see Section 
11.10.10.3). Lockout of these devices shall be performed in conjunction with Type 3 and 4 devices.  
Main span motors and brakes shall be locked out simultaneously and shall consist of the lockout of multiple 
disconnecting means.  Failure to do so will create an unsafe work zone. 
Lockout of control power can be achieved through the lockout and tagout of the individual bridge control 
circuit breaker located in the panelboard in the utility room and under the control desk.  

SIGNAGE11.10.11
Posted by each and every disconnect shall be an easily visible warning sign. Signs shall be red with white 
lettering and state the following: 

  – WARNING – 
ALL EMPLOYEES SERVICING ELECTRICAL PARTS MUST BE FAMILIAR  
WITH THE SR36 (CEDAR CREEK) LOCKOUT PROCEDURE.  DO NOT TAMPER  

OR REMOVE ANY LOCKOUTS APPLIED TO THIS EQUIPMENT.  DOING  
SO MAY RESULT IN LOSS OF LIFE. 

DISCIPLINE11.10.12
Violating these procedures will result in disciplinary action in accordance with DELDOT policy.  

EQUIPMENT11.10.13
Lockout devices where required shall be in accordance with NFPA 70E, Article 120.2(E)(3). 

(1) A lockout device shall include a lock (either keyed or combination). 
(2) The lockout device shall include a method of identifying the individual who installed the 

lockout device. 
(3) A lockout device shall be permitted to be only a lock, provided the lock is readily 

identifiable as a lockout device, in addition to having a means of identifying the person 
who installed the lock. 

(4) Lockout devices shall be attached to prevent operation of the disconnecting means 
without resorting to undue force or the use of tools. 

(5) Where a tag is used in conjunction with a lockout device, the tag shall contain a statement 
prohibiting unauthorized operation of the disconnecting means or unauthorized removal of 
the device. 

(6) Lockout devices shall be suitable for the environment and for the duration of the lockout. 
(7) Whether keyed or combination locks are used, the key or combination shall remain in the 

possession of the individual installing the lock or the person in charge, when provided by 
the established procedure. 

Tags, where required, shall be in accordance NFPA 70E, Article 120.2(E)(4). 

(8) A tagout device shall include a tag together with an attachment means. 
(9) The tagout device shall be readily identifiable as a tagout device and suitable for the 

environment and duration of the tagout. 
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(10) A tagout device attachment means shall be capable of withstanding at least 224.4 N (50 
lb) of force exerted at a right angle to the disconnecting means surface. The tag 
attachment means shall be non-reusable, attachable by hand, self-locking, and non-
releasable, equal to an all-environmental tolerant nylon cable tie. 

(11) Tags shall contain a statement prohibiting unauthorized operation of the disconnecting 
means or removal of the tag. 

Voltage detecting devices to be used shall be approved prior to use by DelDOT and the person in charge.  
Voltage detecting devices shall be tested and calibrated per manufacturer recommendations but no less 
frequent than once a year. 

REVIEW 11.10.14
This procedure was last reviewed on ____________________, and is schedule to be reviewed again on 
____________________ (not more than one year from the last review). 

ASSOCIATED DOCUMENTS  11.10.15
The following documents are included in the Appendix of this procedure: 

(1) Lockout/Tagout Log Sheet (see Section 11.10.17) 
(2) Lockout/Tagout Instructions Form (see Section 11.10.18) 

LOCKOUT PROCEDURE TRAINING11.10.16
Training shall be yearly for all employees and shall include the following: 

(1) Recognizing lockout devices 
(2) Installing lockout devices 
(3) Duty of employer in writing procedures 
(4) Duty of employer in executing procedures  
(5) Duty of person-in-charge 
(6) Authorized and unauthorized removal of locks 
(7) Enforcing execution of lockout procedures 
(8) Individual employee control of energy 
(9) Simple lockout 
(10) Complex lockout 
(11) Using single line and diagrammatic drawings to identify sources of energy 
(12) Use of tags and warning signs 
(13) Release of stored energy 
(14) Personnel accounting methods 
(15) Grounding needs/requirements 
(16) Safe use of voltage detecting instruments 
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LOCKOUT/TAGOUT LOG SHEET11.10.17
Lockout/Tagout Log Sheet 

Tag No. Location Reason Installed Date 
Installed 

Installed By Authorized By Date 
Removed 

       

       

       

    

       

       

       

       

       

       

       



Operations and Maintenance Manual   Chapter 11 – Supplemental Information and Specifications 
Volume 2 – Maintenance  Bridge No. 3-164 – SR36 Bridge 

October 2014 11-312 Delaware Department of Transportation 

LOCKOUT/TAGOUT INSTRUCTION FORM11.10.18

LOCKOUT/TAGOUT INSTRUCTION FORM
Date: Location: Equipment ID:
Name: In Charge: Est. Duration:
Purpose of Lock Out:

Devices: Locked Out Tested and Confirmed
YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

YES NO YES  NO

Voltage Detector last Calibrated On:
Determined Safe Working Boundary:
Grounding Equipment Required:
Type of Procedure and Used and Why:

Plan of Execution Has Been Distributed and Discussed (Attached Plan to this form):
YES NO

Accounting Method Used
Each Individual will Install his/her own personal lockout device

The Person In Charge shall Lock his/her key in a locked box

The Person In Charge Shall Maintain a Sign In/Out Log for all Personnel Entering The Area

Another Equally Effective Pre-Approved Method

Lockout/Tagout Approved On and By:

All Associated Lock Out/Tag Out Equipment Removed On and By:
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CONTACTS, TELEPHONE NUMBERS AND EMERGENCY CALL CHAPTER 12 - 
OUTS 

12.1 CONTACTS AND TELEPHONE NUMBERS 
Delaware Department of Transportation (General) ..............................................  302.760.2080 
Delaware Department of Transportation (Maintenance) ....................................... 302.326.4460 
Delaware Department of Transportation (TMC) ...................................................  302.659.4600 
Delaware State Police ........................................................................................... 302.739.5901 
Fire Department  ................................................................................................... 302.422.8888
Gravel Hill Maintenance Yard ..............................................................................  302.856.5203 
NOAA (National Oceanic and Atmospheric Administration).................................. 206.526.6317 
SR36 (Cedar Creek) Bridge .................................................................................. 302.422.9268 
United States Coast Guard District Commander .................................................. 302.277.2121 

12.2 EMERGENCY CALL OUT PROCEDURES 
During emergency situations, the following procedures and protocols should be followed. 

MALFUNCTION (FAILURE TO OPEN OR CLOSE)12.2.1
During maintenance inspection or marine vessel openings, if the bridge cannot be opened or closed, contact 
order should be as follows: 

1) Area Supervisor 
2) Area Foreman 
3) Delaware State Police (only if traffic needs to be detoured) 

DAMAGE TO BRIDGE FROM VESSEL OR VEHICLE12.2.2
When damage to the bridge is observed or detected, contact order should be as follows: 

12.2.2.1 MINOR DAMAGE
When damage will not hamper normal bridge operation, perform the following: 

1) Log in log book 
2) Notify Area Supervisor or Foreman at earliest convenience. 
12.2.2.2 MAJOR DAMAGE
When damage may hamper normal bridge operation, perform the following: 

1) Notify Area Supervisor or Foreman immediately.  
2) Notify Delaware State Police 
3) Log in log book  
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VEHICLE ACCIDENT OR DISABLED VEHICLE ON BRIDGE12.2.3
When an accident occurs on the bridge or a disabled vehicle is observed, perform the following: 

1) If accident, check about possible injuries, notify Delaware State Police. 
2) DO NOT operate the bridge if an accident or disabled vehicle is within the operational area of the 

bridge. 
3) If it is an injury accident before or after the operational area of the bridge, contact emergency services 

(911) at the scene before proceeding with an opening. 
4) If unable to open the bridge due to an accident or disabled vehicle, notify any waiting vessels and the 

Coast Guard.   

MARINE RELATED EMERGENCIES12.2.4
For a marine related accident or emergencies, contact the following: 

1) US Coast Guard  
2) Area Supervisor or Foreman 

WEATHER RELATED EMERGENCIES12.2.5
For weather related accident or emergencies, contact the following: 

1) Delaware State Police and NOAA  
2) Area Supervisor or Foreman 
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