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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents.

2. Work phases.

3. Work under other contracts.

4. Use of premises.

5. Owner's occupancy requirements.

6. Specification formats and conventions.

B. See Division 01 Section "Multiple Contract Summary" for division of responsibilities for the 

Work. 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Equipment Hopper Racks 

1. Project Location: Statewide.

B. Owner:  Delaware Department of Transportation, Canal Division, 250 Bear-Christiana Road, 

Bear, DE 19701 

1. Owner's Representative:  Taylor King, PE, Statewide Support Services Engineer

C. Engineer of Record:  Johnson, Mirmiran and Thompson (JMT), 121 Continental Drive – Suite 

300, Newark, DE 19713 

D. The Work consists of the following: 

1. Fabrication and installation, including required site work, of structural steel truck hopper

racks.

E. Project will be constructed under a single prime contract. 

1.3 WORK PHASES 

A. The Work shall be conducted in a single phase: 
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1.4 WORK UNDER OTHER CONTRACTS 

A. General:  Cooperate fully with separate contractors so work on those contracts may be carried 

out smoothly, without interfering with or delaying work under this Contract.  Coordinate the 

Work of this Contract with work performed under separate contracts. 

B. Concurrent Work:  Owner will award separate contract(s) for the following construction 

operations at Project site.  Those operations will be conducted simultaneously with work under 

this Contract. 

1.5 USE OF PREMISES 

A. General:  Contractor shall have full use of premises for construction operations, including use of 

Project site, during construction period.  Contractor's use of premises is limited only by Owner's 

right to perform work or to retain other contractors on portions of Project. 

B. General:  Contractor shall have limited use of premises for construction operations as indicated 

on Drawings by the Contract limits. 

C. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions of 

Project site beyond areas in which the Work is indicated. 

1. Owner Occupancy:  Allow for Owner occupancy of Project site.

2. Driveways and Entrances:  Keep driveways and entrances serving premises clear and

available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use

these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.

b. Schedule deliveries to minimize space and time requirements for storage of

materials and equipment on-site.

1.6 OWNER'S OCCUPANCY REQUIREMENTS 

A. Partial Owner Occupancy:  Owner will occupy the site during entire construction period, with 

the exception of areas under construction.  Cooperate with Owner during construction 

operations to minimize conflicts and site Owner usage.  Perform the Work so as not to interfere 

with Owner's operations.  Maintain existing access ways, material storage areas and means of 

site circulation, unless otherwise indicated. 

1.7 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections using the 

33-division format and CSI/CSC's "MasterFormat" numbering system. 

1. Division 01:  Sections in Division 01 govern the execution of the Work of all Sections in

the Specifications.
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B. Specification Content:  The Specifications use certain conventions for the style of language and 

the intended meaning of certain terms, words, and phrases when used in particular situations.  

These conventions are as follows: 

1. Abbreviated Language:  Language used in the Specifications and other Contract 

Documents is abbreviated.  Words and meanings shall be interpreted as appropriate.  

Words implied, but not stated, shall be inferred as the sense requires.  Singular words 

shall be interpreted as plural, and plural words shall be interpreted as singular where 

applicable as the context of the Contract Documents indicates. 

2. Imperative mood and streamlined language are generally used in the Specifications.  

Requirements expressed in the imperative mood are to be performed by Contractor.  

Occasionally, the indicative or subjunctive mood may be used in the Section Text for 

clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by 

others when so noted. 

a. The words "shall," "shall be," or "shall comply with," depending on the context, 

are implied where a colon (:) is used within a sentence or phrase. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on 

Project including, but not limited to, the following: 

1. Coordination Drawings.

2. Project meetings.

3. Requests for Interpretation (RFIs).

B. See Division 01 Section "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 

1.2 DEFINITIONS 

A. RFI: Request from Contractor seeking interpretation or clarification of the Contract 

Documents. 

1.3 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 

construction operations, included in different Sections, that depend on each other for proper 

installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where

installation of one part of the Work depends on installation of other components, before

or after its own installation.

2. Coordinate installation of different components with other contractors to ensure

maximum accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

4. Where availability of space is limited, coordinate installation of different components to

ensure maximum performance and accessibility for required maintenance, service, and

repair of all components, including mechanical and electrical.

B. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination.  Include such items as required notices, reports, and list of attendees 

at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their

Work is required.
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C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities and activities of other contractors to avoid conflicts 

and to ensure orderly progress of the Work.  Such administrative activities include, but are not 

limited to, the following: 

1. Preparation of Contractor's Construction Schedule.

2. Preparation of the Schedule of Values.

3. Installation and removal of temporary facilities and controls.

4. Delivery and processing of submittals.

5. Progress meetings.

6. Preinstallation conferences.

7. Project closeout activities.

8. Startup and adjustment of systems.

9. Project closeout activities.

1.4 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise 

indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is

required, of date and time of each meeting.  Notify Owner and Engineer of scheduled

meeting dates and times.

B. Preconstruction Conference:  Schedule a preconstruction conference before starting 

construction, at a time convenient to Owner and Engineer, but no later than 15 days after 

execution of the Agreement.  Hold the conference at Project site or another convenient location.  

Conduct the meeting to review responsibilities and personnel assignments. 

1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants;

Contractor and its superintendent; major subcontractors; suppliers; and other concerned

parties shall attend the conference.  All participants at the conference shall be familiar

with Project and authorized to conclude matters relating to the Work.

2. Agenda:  Discuss items of significance that could affect progress, including the

following:

a. Tentative construction schedule.

b. Phasing.

c. Critical work sequencing and long-lead items.

d. Designation of key personnel and their duties.

e. Procedures for processing field decisions and Change Orders.

f. Procedures for RFIs.

g. Procedures for testing and inspecting.

h. Procedures for processing Applications for Payment.

i. Distribution of the Contract Documents.

j. Submittal procedures.

k. Preparation of Record Documents.

l. Use of the premises.

m. Work restrictions.

n. Owner's occupancy requirements.
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o. Responsibility for temporary facilities and controls.

p. Parking availability.

q. Office, work, and storage areas.

r. Equipment deliveries and priorities.

s. First aid.

t. Security.

u. Progress cleaning.

v. Working hours.

3. Minutes:  Engineer will record and distribute meeting minutes.

C. Progress Meetings:  Conduct progress meetings at every two weeks. 

1. Attendees:  In addition to representatives of Owner and Engineer, each contractor,

subcontractor, supplier, and other entity concerned with current progress or involved in

planning, coordination, or performance of future activities shall be represented at these

meetings.  All participants at the conference shall be familiar with Project and authorized

to conclude matters relating to the Work.

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review

other items of significance that could affect progress.  Include topics for discussion as

appropriate to status of Project.

a. Contractor's Construction Schedule:  Review progress since the last meeting.

Determine whether each activity is on time, ahead of schedule, or behind schedule,

in relation to Contractor's Construction Schedule.  Determine how construction

behind schedule will be expedited; secure commitments from parties involved to

do so.  Discuss whether schedule revisions are required to ensure that current and

subsequent activities will be completed within the Contract Time.

1) Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1) Interface requirements.

2) Sequence of operations.

3) Status of submittals.

4) Deliveries.

5) Off-site fabrication.

6) Access.

7) Site utilization.

8) Temporary facilities and controls.

9) Work hours.

10) Hazards and risks.

11) Progress cleaning.

12) Quality and work standards.

13) Status of correction of deficient items.

14) Field observations.

15) RFIs.

16) Status of proposal requests.

17) Pending changes.

18) Status of Change Orders.
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19) Pending claims and disputes.

20) Documentation of information for payment requests.

3. Minutes:  Engineer will record and distribute to Contractor the meeting minutes.

4. Reporting:  Distribute minutes of the meeting to each party present and to parties who

should have been present.

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress

meeting where revisions to the schedule have been made or recognized.  Issue

revised schedule concurrently with the report of each meeting.

1.5 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 

and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 

form specified. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor

will be returned with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's

work or work of subcontractors.

a. RFIs shall be submitted in written form, either by mail or fax, or as a PDF file

attached to an e-mail.  RFIs are NOT to be submitted within the content of an e-

mail.

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 

the following: 

1. Project name.

2. State Contract Number

3. Date.

4. Name of Contractor.

5. Name of Engineer.

6. RFI number, numbered sequentially.

7. Specification Section number and title and related paragraphs, as appropriate.

8. Drawing number and detail references, as appropriate.

9. Field dimensions and conditions, as appropriate.

10. Contractor's signature.

11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop

Drawings, and other information necessary to fully describe items needing interpretation.

C. Engineer's Action:  Engineer will review each RFI, determine action required, and return it.  

Allow seven working days for Engineer's response for each RFI.  RFIs received after 1:00 p.m. 

will be considered as received the following working day. 

1. The following RFIs will be returned without action:

a. Requests for approval of submittals.

b. Requests for approval of substitutions.
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c. Requests for coordination information already indicated in the Contract

Documents.

d. Requests for adjustments in the Contract Time or the Contract Sum.

e. Requests for interpretation of Engineer's actions on submittals.

f. Incomplete RFIs or RFIs with numerous errors.

2. Engineer's action may include a request for additional information, in which case

Engineer's time for response will start again.

3. Engineer's action on RFIs that may result in a change to the Contract Time or the

Contract Sum may be eligible for Contractor to submit Change Proposal according to

Division 01 Section "Contract Modification Procedures."

a. If Contractor believes the RFI response warrants change in the Contract Time or

the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI

response.

D. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response 

to affected parties.  Review response and notify Engineer within seven days if Contractor 

disagrees with response. 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  

Submit log at each progress meeting.  Include the following: 

1. Project name.

2. State Contract Number

3. Name and address of Contractor.

4. Name and address of Engineer.

5. RFI number including RFIs that were dropped and not submitted.

6. RFI description.

7. Date the RFI was submitted.

8. Date Engineer's response was received.

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for documenting the progress 

of construction during performance of the Work, including the following: 

1. Contractor's Construction Schedule.

2. Submittals Schedule.

3. Daily construction reports.

4. Field condition reports.

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, monitoring, 

and controlling the construction project.  Activities included in a construction schedule consume 

time and resources. 

1. Critical activities are activities on the critical path.  They must start and finish on the

planned early start and finish times.

2. Predecessor Activity:  An activity that precedes another activity in the network.

3. Successor Activity:  An activity that follows another activity in the network.

B. Critical Path:  The longest connected chain of interdependent activities through the network 

schedule that establishes the minimum overall Project duration and contains no float. 

C. Float:  The measure of leeway in starting and completing an activity. 

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a

jointly owned, expiring Project resource available to both parties as needed to meet

schedule milestones and Contract completion date.

D. Fragnet:  A partial or fragmentary network that breaks down activities into smaller activities for 

greater detail. 

E. Major Area:  A story of construction, a separate building, or a similar significant construction 

element. 

1.3 SUBMITTALS 

A. Submittals Schedule:  Submit two copies of schedule.  Arrange the following information in a 

tabular format: 

1. Scheduled date for first submittal.

2. Specification Section number and title.
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3. Submittal category (action or informational). 

4. Name of subcontractor. 

5. Description of the Work covered. 

6. Scheduled date for Engineer's final release or approval. 

B. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large 

enough to show entire schedule for entire construction period. 

1.4 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 

construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 

subcontracts, Submittals Schedule, progress reports, payment requests, and other required 

schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from parties 

involved. 

2. Coordinate each construction activity in the network with other activities and schedule 

them in proper sequence. 

PART 2 - PRODUCTS 

2.1 SUBMITTALS SCHEDULE 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates required 

by construction schedule.  Include time required for review, resubmittal, ordering, 

manufacturing, fabrication, and delivery when establishing dates. 

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, and 

Contractor's Construction Schedule. 

2. Submit concurrently with the first complete submittal of Contractor's Construction 

Schedule. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Time Frame:  Extend schedule from date established for commencement of the Work to date of 

Substantial Completion. 

1. Contract completion date shall not be changed by submission of a schedule that shows an 

early completion date, unless specifically authorized by Change Order. 

B. Activities:  Treat each story or separate area as a separate numbered activity for each principal 

element of the Work.  Comply with the following: 
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1. Activity Duration:  Define activities so no activity is longer than 20 days, unless

specifically allowed by Engineer.

2. Substantial Completion:  Indicate completion in advance of date established for

Substantial Completion, and allow time for Engineer's administrative procedures

necessary for certification of Substantial Completion.

C. Constraints:  Include constraints and work restrictions indicated in the Contract Documents and 

as follows in schedule, and show how the sequence of the Work is affected. 

1. Work Restrictions:  Show the effect of the following items on the schedule:

a. Coordination with existing construction.

b. Limitations of continued occupancies.

c. Uninterruptible services.

d. Use of premises restrictions.

e. Provisions for future construction.

2. Work Stages:  Indicate important stages of construction for each major portion of the

Work.

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, including, but 

not limited to, the Notice to Proceed, Substantial Completion, and Final Completion. 

2.3 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type, 

Contractor's Construction Schedule within 30 days of date established for commencement of the 

Work.  Base schedule on the Preliminary Construction Schedule and whatever updating and 

feedback was received since the start of Project. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of 

each week with a continuous vertical line. 

1. For construction activities that require 3 months or longer to complete, indicate an

estimated completion percentage in 10 percent increments within time bar.

2.4 REPORTS 

A. Field Condition Reports:  Immediately on discovery of a difference between field conditions 

and the Contract Documents, prepare and submit a detailed report.  Submit with a request for 

interpretation.  Include a detailed description of the differing conditions, together with 

recommendations for changing the Contract Documents. 
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PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At two week intervals, update schedule to reflect 

actual construction progress and activities.  Issue schedule at each regularly scheduled progress 

meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions have 

been recognized or made.  Issue updated schedule concurrently with the report of each 

such meeting. 

2. Include a report with updated schedule that indicates every change, including, but not 

limited to, changes in logic, durations, actual starts and finishes, and activity durations. 

3. As the Work progresses, indicate Actual Completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Engineer Owner, separate contractors, 

testing and inspecting agencies, and other parties identified by Contractor with a need-to-know 

schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and post in the 

same locations.  Delete parties from distribution when they have completed their assigned 

portion of the Work and are no longer involved in performance of construction activities. 

END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 

Drawings, Product Data, Samples, and other submittals. 

B. See Division 01 Section "Construction Progress Documentation" for submitting schedules and 

reports, including Contractor's Construction Schedule. 

C. See Division 01 Section "Quality Requirements" for submitting test and inspection reports. 

D. See Division 01 Section "Closeout Procedures" for submitting warranties. 

E. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Engineer's responsive action. 

B. Informational Submittals:  Written information that does not require Engineer's responsive 

action.  Submittals may be rejected for not complying with requirements. 

1.3 SUBMITTAL PROCEDURES 

A. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 

coordination. 

a. Engineer reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

B. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction Progress 

Documentation" for list of submittals and time requirements for scheduled performance of 

related construction activities. 

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as 

follows.  Time for review shall commence on Engineer's receipt of submittal.  No extension of 
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the Contract Time will be authorized because of failure to transmit submittals enough in 

advance of the Work to permit processing, including resubmittals. 

1. Initial Review:  Allow 10 days for initial review of each submittal.  Allow additional time 

if coordination with subsequent submittals is required.  Engineer will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner 

as initial submittal. 

3. Resubmittal Review:  Allow 10 days for review of each resubmittal. 

D. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 

2. Provide a space approximately 6 by 8 inches on label or beside title block to record 

Contractor's review and approval markings and action taken by Engineer. 

3. Include the following information on label for processing and recording action taken: 

a. Project name. 

b. State Contract number 

c. Date. 

d. Name and address of Engineer. 

e. Name and address of Contractor. 

f. Name and address of subcontractor. 

g. Name and address of supplier. 

h. Name of manufacturer. 

i. Submittal number or other unique identifier, including revision identifier. 

1) Submittal number shall use Specification Section number followed by a 

decimal point and then a sequential number (e.g., 061000.01).  Resubmittals 

shall include an alphabetic suffix after another decimal point (e.g., 

061000.01.A). 

j. Number and title of appropriate Specification Section. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Other necessary identification. 

E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract 

Documents on submittals. 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 

Engineer observes noncompliance with provisions in the Contract Documents, initial submittal 

may serve as final submittal. 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 

handling.  Transmit each submittal using a transmittal form.  Engineer will return submittals, 

without review, received from sources other than Contractor. 

H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 

1. Note date and content of previous submittal. 
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2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 

fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 

construction activities.  Show distribution on transmittal forms. 

1.4 CONTRACTOR'S USE OF ENGINEER'S CAD FILES 

A. General:  At Contractor's written request, copies of Engineer's CAD files will be provided to 

Contractor for Contractor's use in connection with Project, subject to the following conditions: 

1. Completion of a fully executed “Release for use of Electronic Media” prepared by 

Becker Morgan Group, Inc. 

2. Payment to Becker Morgan Group, Inc. of $200.00 per drawing file. 

3. The following files will be provided:  floor plan and reflected ceiling plan.  Requests for 

additional drawings will be rejected without consideration. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification Sections. 

B. Product Data:  Collect information into a single submittal for each element of construction and 

type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed data are 

not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 

b. Manufacturer's product specifications. 

c. Manufacturer's installation instructions. 

d. Manufacturer's catalog cuts. 

e. Wiring diagrams showing factory-installed wiring. 

f. Printed performance curves. 

g. Operational range diagrams. 

h. Compliance with specified referenced standards. 

i. Testing by recognized testing agency. 

4. Number of Copies:  Submit three copies of Product Data, unless otherwise indicated.  

Engineer will return two copies.  Mark up and retain one returned copy as a Project 

Record Document. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 

Shop Drawings on reproductions of the Contract Documents or standard printed data. 
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1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 

a. Dimensions. 

b. Identification of products. 

c. Fabrication and installation drawings. 

d. Roughing-in and setting diagrams. 

e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring. 

f. Shopwork manufacturing instructions. 

g. Templates and patterns. 

h. Schedules. 

i. Notation of coordination requirements. 

j. Notation of dimensions established by field measurement. 

k. Relationship to adjoining construction clearly indicated. 

l. Seal and signature of professional engineer if specified. 

m. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed 

wiring. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop 

Drawings on sheets at least 8-1/2 by 11 inches  but no larger than 30 by 40 inches. 

3. Number of Copies:  Submit three opaque (bond) copies of each submittal.  Engineer will 

return two copies.  Mark up and retain one copy as Project Record Document. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 

characteristics with other elements and for a comparison of these characteristics between 

submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together 

in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of appropriate Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-

control comparisons throughout the course of construction activity.  Sample sets may be 

used to determine final acceptance of construction associated with each set. 

4. Samples:  Submit manufacturer's color charts consisting of units or sections of units 

showing the full range of colors, textures, and patterns available. 

a. Number of Samples:  Submit one full set(s) of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 

manufacturer's product line.  Engineer will return submittal with options selected. 

E. Submittals Schedule:  Comply with requirements specified in Division 01 Section "Construction 

Progress Documentation." 
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F. Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment 

Procedures." 

G. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each 

portion of the Work, including those who are to furnish products or equipment fabricated to a 

special design. 

1. Number of Copies:  Submit two copies of subcontractor list, unless otherwise indicated.

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification Sections. 

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.

Engineer will not return copies.

2. Certificates and Certifications:  Provide a notarized statement that includes signature of

entity responsible for preparing certification.  Certificates and certifications shall be

signed by an officer or other individual authorized to sign documents on behalf of that

entity.

3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section

"Quality Requirements."

B. Coordination Drawings:  Comply with requirements specified in Division 01 Section "Project 

Management and Coordination." 

C. Contractor's Construction Schedule:  Comply with requirements specified in Division 01 

Section "Construction Progress Documentation." 

D. Qualification Data:  Prepare written information that demonstrates capabilities and experience 

of firm or person.  Include lists of completed projects with project names and addresses, names 

and addresses of Engineers and owners, and other information specified. 

E. Welding Certificates:  Prepare written certification that welding procedures and personnel 

comply with requirements in the Contract Documents.  Submit record of Welding Procedure 

Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms.  Include 

names of firms and personnel certified. 

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

Installer complies with requirements in the Contract Documents and, where required, is 

authorized by manufacturer for this specific Project. 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that manufacturer complies with requirements in the Contract Documents.  Include evidence of 

manufacturing experience where required. 

H. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

product complies with requirements in the Contract Documents. 

I. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that 

material complies with requirements in the Contract Documents. 
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J. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting test results of material for compliance with 

requirements in the Contract Documents. 

K. Product Test Reports:  Prepare written reports indicating current product produced by 

manufacturer complies with requirements in the Contract Documents.  Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or 

on comprehensive tests performed by a qualified testing agency. 

L. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 

acceptable to authorities having jurisdiction, that product complies with building code in effect 

for Project. 

M. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting results of field tests performed either during 

installation of product or after product is installed in its final location, for compliance with 

requirements in the Contract Documents. 

N. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and 

normal maintenance of products and equipment.  Comply with requirements specified in 

Division 01 Section "Operation and Maintenance Data." 

O. Design Data:  Prepare written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations.  

Include list of assumptions and other performance and design criteria and a summary of loads.  

Include load diagrams if applicable.  Provide name and version of software, if any, used for 

calculations.  Include page numbers. 

P. Manufacturer's Instructions:  Prepare written or published information that documents 

manufacturer's recommendations, guidelines, and procedures for installing or operating a 

product or equipment.  Include name of product and name, address, and telephone number of 

manufacturer. 

Q. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized 

service representative's tests and inspections.  Include the following, as applicable: 

1. Statement on condition of substrates and their acceptability for installation of product. 

2. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

3. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

R. Insurance Certificates and Bonds:  Prepare written information indicating current status of 

insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of 

coverage, amounts of deductibles, if any, and term of the coverage. 

S. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to 

Engineer. 

1. Engineer will not review submittals that include MSDSs and will return them for 

resubmittal. 
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2.3 DELEGATED DESIGN 

A. Performance and Design Criteria:  Where professional design services or certifications by a 

design professional are specifically required of Contractor by the Contract Documents, provide 

products and systems complying with specific performance and design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, submit 

a written request for additional information to Engineer. 

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other required 

submittals, submit three copies of a statement, signed and sealed by the responsible design 

professional, for each product and system specifically assigned to Contractor to be designed or 

certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria in the 

Contract Documents.  Include list of codes, loads, and other factors used in performing 

these services. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and for 

compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with 

approval stamp before submitting to Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name 

and location, submittal number, Specification Section title and number, name of reviewer, date 

of Contractor's approval, and statement certifying that submittal has been reviewed, checked, 

and approved for compliance with the Contract Documents. 

3.2 ENGINEER'S ACTION 

A. General:  EngineerEngineer will not review submittals that do not bear Contractor's approval 

stamp and will return them without action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or 

modifications required, and return it.  Engineer will stamp each submittal with an action stamp 

and will mark stamp appropriately to indicate action taken. 

C. Informational Submittals:  Engineer will review each submittal and will not return it, or will 

return it if it does not comply with requirements.  Engineer will forward each submittal to 

appropriate party. 

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned 

without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 
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END OF SECTION 013300 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

QUALITY REQUIREMENTS 014000 - 1 

SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance and 

quality control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or 

indicated.  These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1. Specified tests, inspections, and related actions do not limit Contractor's other quality-

assurance and -control procedures that facilitate compliance with the Contract Document 

requirements. 

2. Requirements for Contractor to provide quality-assurance and -control services required 

by Engineer, Owner, or authorities having jurisdiction are not limited by provisions of 

this Section. 

C. See Divisions 02 through 49 Sections for specific test and inspection requirements. 

1.2 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during 

execution of the Work to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after 

execution of the Work to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements.  Services do not include contract 

enforcement activities performed by Engineer. 

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are used to 

verify selections made under sample submittals, to demonstrate aesthetic effects and, where 

indicated, qualities of materials and execution, and to review construction, coordination, testing, 

or operation; they are not Samples. 

D. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing 

agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to 

establish product performance and compliance with industry standards. 

E. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., 

plant, mill, factory, or shop. 

F. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation 

of the Work and for completed Work. 
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G. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing 

laboratory shall mean the same as testing agency. 

H. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 

employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, and similar operations. 

1. Using a term such as "carpentry" does not imply that certain construction activities must 

be performed by accredited or unionized individuals of a corresponding generic name, 

such as "carpenter." It also does not imply that requirements specified apply exclusively 

to tradespeople of the corresponding generic name. 

I. Experienced:  When used with an entity, "experienced" means having successfully completed a 

minimum of five previous projects similar in size and scope to this Project; being familiar with 

special requirements indicated; and having complied with requirements of authorities having 

jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

A. General:  If compliance with two or more standards is specified and the standards establish 

different or conflicting requirements for minimum quantities or quality levels, comply with the 

most stringent requirement.  Refer uncertainties and requirements that are different, but 

apparently equal, to Engineer for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be 

the minimum provided or performed.  The actual installation may comply exactly with the 

minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.  

To comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements.  Refer uncertainties to Engineer for a decision 

before proceeding. 

1.4 SUBMITTALS 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include proof of qualifications in the form of a 

recent report on the inspection of the testing agency by a recognized authority. 

B. Reports:  Prepare and submit certified written reports that include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 
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10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

C. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 

payments, judgments, correspondence, records, and similar documents, established for 

compliance with standards and regulations bearing on performance of the Work. 

1.5 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels 

required; individual Specification Sections specify additional requirements. 

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling 

work similar in material, design, and extent to that indicated for this Project, whose work has 

resulted in construction with a record of successful in-service performance. 

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. 

D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated 

for this Project and with a record of successful in-service performance, as well as sufficient 

production capacity to produce required units. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those performed 

for installations of the system, assembly, or product that are similar to those indicated for this 

Project in material, design, and extent. 

F. Specialists:  Certain sections of the Specifications require that specific construction activities 

shall be performed by entities who are recognized experts in those operations.  Specialists shall 

satisfy qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirement for specialists shall not supersede building codes and regulations governing 

the Work. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the 

experience and capability to conduct testing and inspecting indicated, as documented according 

to ASTM E 548; and with additional qualifications specified in individual Sections; and where 

required by authorities having jurisdiction, that is acceptable to authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 
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H. Factory-Authorized Service Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to inspect installation of 

manufacturer's products that are similar in material, design, and extent to those indicated for this 

Project. 

I. Mockups:  Before installing portions of the Work requiring mockups, build mockups for each 

form of construction and finish required to comply with the following requirements, using 

materials indicated for the completed Work: 

1. Build mockups in location and of size indicated or, if not indicated, as directed by 

Engineer. 

2. Notify Owner and Engineer seven days in advance of dates and times when mockups will 

be constructed. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 

4. Obtain Engineer's approval of mockups before starting work, fabrication, or construction. 

5. Maintain mockups during construction in an undisturbed condition as a standard for 

judging the completed Work. 

6. Demolish and remove mockups when directed, unless otherwise indicated. 

1.6 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's responsibility, 

Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspecting they are engaged to 

perform. 

2. Costs for retesting and reinspecting construction that replaces or is necessitated by work 

that failed to comply with the Contract Documents will be charged to Contractor. 

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless 

otherwise indicated, provide quality-control services specified and those required by authorities 

having jurisdiction.  Perform quality-control services required of Contractor by authorities 

having jurisdiction, whether specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified testing 

agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

2. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 
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C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, including 

service connections.  Report results in writing as specified in Division 01 Section "Submittal 

Procedures." 

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

E. Testing Agency Responsibilities:  Cooperate with Engineer and Contractor in performance of 

duties.  Provide qualified personnel to perform required tests and inspections. 

1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the 

Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

F. Associated Services:  Cooperate with agencies performing required tests, inspections, and 

similar quality-control services, and provide reasonable auxiliary services as requested.  Notify 

agency sufficiently in advance of operations to permit assignment of personnel.  Provide the 

following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

6. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

G. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance 

and -control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 

damaged construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other 

Specification Sections.  Restore patched areas and extend restoration into adjoining areas 

with durable seams that are as invisible as possible. 

2. Comply with the Contract Document requirements for Division 01 Section "Cutting and 

Patching." 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes requirements for temporary utilities, support facilities, and security and 

protection facilities. 

B. See Division 01 Section "Execution" for progress cleaning requirements. 

C. See Divisions 02 through 49 Sections for temporary heat, ventilation, and humidity 

requirements for products in those Sections. 

1.2 DEFINITIONS 

A. Permanent Enclosure:  As determined by Engineer, permanent or temporary roofing is 

complete, insulated, and weathertight; exterior walls are insulated and weathertight; and all 

openings are closed with permanent construction or substantial temporary closures. 

1.3 USE CHARGES 

A. General:  Cost or use charges for temporary facilities shall be included in the Contract Sum.  

Allow other entities to use temporary services and facilities without cost, including, but not 

limited to, Owner, Engineer, occupants of Project, testing agencies, and authorities having 

jurisdiction. 

B. Water Service:  Water from Owner's existing water system is available for use without metering 

and without payment of use charges.  Provide connections and extensions of services as 

required for construction operations. 

C. Electric Power Service:  Electric power from Owner's existing system is available for use 

without metering and without payment of use charges.  Provide connections and extensions of 

services as required for construction operations. 

1.4 SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 

construction personnel. 

1.5 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 

electric service.  Install service to comply with NFPA 70. 
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B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 

temporary utility before use.  Obtain required certifications and permits. 

1.6 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Installer of each permanent service shall assume 

responsibility for operation, maintenance, and protection of each permanent service during its 

use as a construction facility before Owner's acceptance, regardless of previously assigned 

responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Pavement:  Comply with Division 32 Section "Asphalt Paving." Section "Concrete Paving." 

pavement Sections. 

B. Chain-Link Fencing:  Minimum 2-inch, 0.148-inch-thick, galvanized steel, chain-link fabric 

fencing; minimum 6 feet high with galvanized steel pipe posts; minimum 2-3/8-inch-OD line 

posts and 2-7/8-inch-OD corner and pull posts, with 1-5/8-inch-OD top rails. 

2.2 TEMPORARY FACILITIES 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, temperature 

controls, and foundations adequate for normal loading. 

B. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to accommodate 

materials and equipment for construction operations. 

2.3 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 

self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 

units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a testing agency 

acceptable to authorities having jurisdiction, and marked for intended use. 
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 

with performance of the Work.  Relocate and modify facilities as required by progress of the 

Work. 

1. Locate facilities to limit site disturbance as specified in Division 01 Section "Summary." 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 

are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 

B. Water Service:  Use of Owner's existing water service facilities will be permitted, as long as 

facilities are cleaned and maintained in a condition acceptable to Owner.  At Substantial 

Completion, restore these facilities to condition existing before initial use. 

1. Where installations below an outlet might be damaged by spillage or leakage, provide a 

drip pan of suitable size to minimize water damage.  Drain accumulated water promptly 

from pans. 

C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 

construction personnel.  Comply with authorities having jurisdiction for type, number, location, 

operation, and maintenance of fixtures and facilities. 

D. Heating:  Provide temporary heating required by construction activities for curing or drying of 

completed installations or for protecting installed construction from adverse effects of low 

temperatures or high humidity.  Select equipment that will not have a harmful effect on 

completed installations or elements being installed. 

E. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 

activities for curing or drying of completed installations or for protecting installed construction 

from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 

completed installations or elements being installed.  Coordinate ventilation requirements to 

produce ambient condition required and minimize energy consumption. 

F. Electric Power Service:  Use of Owner's existing electric power service will be permitted, as 

long as equipment is maintained in a condition acceptable to Owner. 

G. Lighting:  Provide temporary lighting with local switching that provides adequate illumination 

for construction operations, observations, inspections, and traffic conditions. 
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1. Install and operate temporary lighting that fulfills security and protection requirements 

without operating entire system. 

H. Telephone Service:  Provide temporary telephone service in common-use facilities for use by all 

construction personnel.  Install one telephone line(s) for each field office. 

1. Provide additional telephone lines for the following: 

a. Provide a dedicated telephone line for each facsimile machine and computer in 

each field office. 

2. At each telephone, post a list of important telephone numbers including police and fire 

departments Contractor's home office Engineer's office Owner's office Principal 

subcontractors' field and home offices. 

3. Provide superintendent with cellular telephone or portable two-way radio for use when 

away from field office. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Provide incombustible construction for offices, shops, and sheds located within 

construction area.  Comply with NFPA 241. 

2. Maintain support facilities until near Substantial Completion.  Remove before Substantial 

Completion.  Personnel remaining after Substantial Completion will be permitted to use 

permanent facilities, under conditions acceptable to Owner. 

B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved areas 

adequate for construction operations.  Locate temporary roads and paved areas as indicated on 

Drawings. 

1. Provide dust-control treatment that is nonpolluting and nontracking.  Reapply treatment 

as required to minimize dust. 

C. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Protect existing site improvements to remain including curbs, pavement, and utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

D. Parking:  Use designated areas of Owner's existing parking areas for construction personnel. 

E. Project Identification and Temporary Signs:  Project identification and other signs are not 

permitted. 

F. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 

waste from construction operations.  Comply with requirements of authorities having 

jurisdiction.  Comply with Division 01 Section "Execution" for progress cleaning requirements. 

G. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 
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1. Truck cranes and similar devices used for hoisting materials are considered "tools and 

equipment" and not temporary facilities. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 

construction in ways and by methods that comply with environmental regulations and that 

minimize possible air, waterway, and subsoil contamination or pollution or other undesirable 

effects. 

B. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 

discharge of soil-bearing water runoff and airborne dust to adjacent properties and walkways, 

according to requirements of authorities having jurisdiction. 

C. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and 

around excavations and subgrade construction to prevent flooding by runoff of stormwater from 

heavy rains. 

D. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 

of trees to protect vegetation from damage from construction operations.  Protect tree root 

systems from damage, flooding, and erosion. 

E. Pest Control:  Engage pest-control service to recommend practices to minimize attraction and 

harboring of rodents, roaches, and other pests and to perform extermination and control 

procedures at regular intervals so Project will be free of pests and their residues at Substantial 

Completion.  Obtain extended warranty for Owner.  Perform control operations lawfully, using 

environmentally safe materials. 

F. Site Enclosure Fence:  Before construction operations begin, furnish and install site enclosure 

fence in a manner that will prevent people and animals from easily entering site except by 

entrance gates. 

1. Extent of Fence:  As required to enclose entire Project site or portion determined 

sufficient to accommodate construction operations. 

G. Security Enclosure and Lockup:  Install substantial temporary enclosure around partially 

completed areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 

vandalism, theft, and similar violations of security. 

H. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

I. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 

progress and completed, from exposure, foul weather, other construction operations, and similar 

activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is not complete, insulate 

temporary enclosures. 
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J. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses.  Comply with 

NFPA 241. 

1. Prohibit smoking in construction areas. 

2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site.  Review needs with local fire department and establish procedures to be 

followed.  Instruct personnel in methods and procedures.  Post warnings and information. 

4. Provide temporary standpipes and hoses for fire protection.  Hang hoses with a warning 

sign stating that hoses are for fire-protection purposes only and are not to be removed.  

Match hose size with outlet size and equip with suitable nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 

abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve indicated 

results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service has 

ended, when it has been replaced by authorized use of a permanent facility, or no later than 

Substantial Completion.  Complete or, if necessary, restore permanent construction that may 

have been delayed because of interference with temporary facility.  Repair damaged Work, 

clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor.  

Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, clean and renovate permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in Division 01 

Section "Closeout Procedures." 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for selection of products for 

use in Project; product delivery, storage, and handling; manufacturers' standard warranties on 

products; special warranties; product substitutions; and comparable products. 

B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout. 

C. See Divisions 02 through 49 Sections for specific requirements for warranties on products and 

installations specified to be warranted. 

1.2 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or 

taken from previously purchased stock.  The term "product" includes the terms "material," 

"equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or 

model number or other designation shown or listed in manufacturer's published product 

literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another project or 

facility, except that products consisting of recycled-content materials are allowed, unless 

explicitly stated otherwise.  Products salvaged or recycled from other projects are not 

considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal 

process, or where indicated as a product substitution, to have the indicated qualities 

related to type, function, dimension, in-service performance, physical properties, 

appearance, and other characteristics that equal or exceed those of specified product. 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from 

those required by the Contract Documents and proposed by Contractor. 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and 

accompanied by the words "basis of design," including make or model number or other 

designation, to establish the significant qualities related to type, function, dimension, in-service 

performance, physical properties, appearance, and other characteristics for purposes of 

evaluating comparable products of other named manufacturers. 
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1.3 SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration.  Identify product 

or fabrication or installation method to be replaced.  Include Specification Section number and 

title and Drawing numbers and titles. 

1. Documentation:  Show compliance with requirements for substitutions and the following, 

as applicable: 

a. Statement indicating why specified material or product cannot be provided. 

b. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by Owner and separate 

contractors, that will be necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of 

the Work specified.  Significant qualities may include attributes such as 

performance, weight, size, durability, visual effect, and specific features and 

requirements indicated. 

d. Product Data, including drawings and descriptions of products and fabrication and 

installation procedures. 

e. Samples, where applicable or requested. 

f. List of similar installations for completed projects with project names and 

addresses and names and addresses of Engineers and owners. 

g. Material test reports from a qualified testing agency indicating and interpreting test 

results for compliance with requirements indicated. 

h. Research/evaluation reports evidencing compliance with building code in effect for 

Project, from a model code organization acceptable to authorities having 

jurisdiction. 

i. Detailed comparison of Contractor's Construction Schedule using proposed 

substitution with products specified for the Work, including effect on the overall 

Contract Time.  If specified product or method of construction cannot be provided 

within the Contract Time, include letter from manufacturer, on manufacturer's 

letterhead, stating lack of availability or delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 

k. Contractor's certification that proposed substitution complies with requirements in 

the Contract Documents and is appropriate for applications indicated. 

l. Contractor's waiver of rights to additional payment or time that may subsequently 

become necessary because of failure of proposed substitution to produce indicated 

results. 

2. Engineer's Action:  If necessary, Engineer will request additional information or 

documentation for evaluation within 7 days of receipt of a request for substitution.  

Engineer will notify Contractor of acceptance or rejection of proposed substitution within 

15 days of receipt of request, or 7 days of receipt of additional information or 

documentation, whichever is later. 

a. Use product specified if Engineer cannot make a decision on use of a proposed 

substitution within time allocated. 

B. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify 

product or fabrication or installation method to be replaced.  Include Specification Section 

number and title and Drawing numbers and titles. 
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1. Engineer's Action:  If necessary, Engineer will request additional information or 

documentation for evaluation within one week of receipt of a comparable product 

request.  Engineer will notify Contractor of approval or rejection of proposed comparable 

product request within 15 days of receipt of request, or 7 days of receipt of additional 

information or documentation, whichever is later. 

a. Use product specified if Engineer cannot make a decision on use of a comparable 

product request within time allocated. 

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 

Section "Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 

products for use on Project, product selected shall be compatible with products previously 

selected, even if previously selected products were also options. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents and to 

ensure that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 

4. Store cementitious products and materials on elevated platforms. 

5. Store foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 
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1.6 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 

warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 

product warranties do not relieve Contractor of obligations under requirements of the Contract 

Documents. 

1. Manufacturer's Warranty:  Preprinted written warranty published by individual 

manufacturer for a particular product and specifically endorsed by manufacturer to 

Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the Contract 

Documents, either to extend time limit provided by manufacturer's warranty or to provide 

more rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and 

properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a 

written document using appropriate form properly executed. 

3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular 

requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, 

that are undamaged and, unless otherwise indicated, that are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items 

needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are 

specified, provide standard products of types that have been produced and used 

successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 

requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Engineer will make selection. 

5. Where products are accompanied by the term "match sample," sample to be matched is 

Engineer's. 

6. Descriptive, performance, and reference standard requirements in the Specifications 

establish "salient characteristics" of products. 

B. Product Selection Procedures: 

1. Products:  Where Specifications include a list of names of both products and 

manufacturers, provide one of the products listed that complies with requirements. 
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2. Manufacturers:  Where Specifications include a list of manufacturers' names, provide a 

product by one of the manufacturers listed that complies with requirements. 

3. Basis-of-Design Product:  Where Specifications name a product and include a list of 

manufacturers, provide the specified product or a comparable product by one of the other 

named manufacturers.  Drawings and Specifications indicate sizes, profiles, dimensions, 

and other characteristics that are based on the product named.  Comply with provisions in 

Part 2 "Comparable Products" Article for consideration of an unnamed product by the 

other named manufacturers. 

4. Visual Matching Specification:  Where Specifications require matching an established 

Sample, select a product that complies with requirements and matches Engineer's sample.  

Engineer's decision will be final on whether a proposed product matches. 

a. If no product available within specified category matches and complies with other 

specified requirements, comply with provisions in Part 2 "Product Substitutions" 

Article for proposal of product. 

5. Visual Selection Specification:  Where Specifications include the phrase "as selected 

from manufacturer's colors, patterns, textures" or a similar phrase, select a product that 

complies with other specified requirements. 

a. Standard Range:  Where Specifications include the phrase "standard range of 

colors, patterns, textures" or similar phrase, Engineer will select color, pattern, 

density, or texture from manufacturer's product line that does not include premium 

items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, 

patterns, textures" or similar phrase, Engineer will select color, pattern, density, or 

texture from manufacturer's product line that includes both standard and premium 

items. 

2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Engineer will consider requests for substitution if received within 30 days after the 

Notice of Award.  Requests received after that time may be considered or rejected at discretion 

of Engineer. 

B. Conditions:  Engineer will consider Contractor's request for substitution when the following 

conditions are satisfied.  If the following conditions are not satisfied, Engineer will return 

requests without action, except to record noncompliance with these requirements: 

1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities Owner 

must assume.  Owner's additional responsibilities may include compensation to Engineer 

for redesign and evaluation services, increased cost of other construction by Owner, and 

similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract Documents. 

3. Requested substitution is consistent with the Contract Documents and will produce 

indicated results. 

4. Substitution request is fully documented and properly submitted. 

5. Requested substitution will not adversely affect Contractor's Construction Schedule. 
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6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

7. Requested substitution is compatible with other portions of the Work. 

8. Requested substitution has been coordinated with other portions of the Work. 

9. Requested substitution provides specified warranty. 

2.3 COMPARABLE PRODUCTS 

A. Conditions:  Engineer will consider Contractor's request for comparable product when the 

following conditions are satisfied.  If the following conditions are not satisfied, Engineer will 

return requests without action, except to record noncompliance with these requirements: 

1. Evidence that the proposed product does not require extensive revisions to the Contract 

Documents, that it is consistent with the Contract Documents and will produce the 

indicated results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications.  Significant qualities include attributes such as performance, weight, size, 

durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and addresses and 

names and addresses of Engineers and owners, if requested. 

5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 

including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. General installation of products. 

4. Progress cleaning. 

5. Starting and adjusting. 

6. Protection of installed construction. 

7. Correction of the Work. 

B. See Division 01 Section "Closeout Procedures" for submitting final property survey with 

Project Record Documents, recording of Owner-accepted deviations from indicated lines and 

levels, and final cleaning. 

1.2 SUBMITTALS 

A. Certificates:  Submit certificate signed by land surveyor or professional engineer certifying that 

location and elevation of improvements comply with requirements. 

B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept 

hazardous materials, for hazardous waste disposal. 

C. Final Property Survey:  Submit 2 copies showing the Work performed and record survey data. 

1.3 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice 

in jurisdiction where Project is located and who is experienced in providing land-surveying 

services of the kind indicated. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and other 

construction indicated as existing are not guaranteed.  Before beginning work, investigate and 

verify the existence and location of mechanical and electrical systems and other construction 

affecting the Work. 

1. Before construction, verify the location and points of connection of utility services. 

B. Existing Utilities:  The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed.  Before beginning sitework, investigate 

and verify the existence and location of underground utilities and other construction affecting 

the Work. 

1. Before construction, verify the location and invert elevation at points of connection of 

sanitary sewer, storm sewer, and water-service piping; and underground electrical 

services. 

2. Furnish location data for work related to Project that must be performed by public 

utilities serving Project site. 

C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 

Applicator present where indicated, for compliance with requirements for installation tolerances 

and other conditions affecting performance.  Record observations. 

1. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

2. Examine roughing-in for mechanical and electrical systems to verify actual locations of 

connections before equipment and fixture installation. 

3. Examine walls, floors, and roofs for suitable conditions where products and systems are 

to be installed. 

4. Proceed with installation only after unsatisfactory conditions have been corrected.  

Proceeding with the Work indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to DelDOT that is necessary to adjust, move, 

or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances 

located in or affected by construction.  Coordinate with authorities having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck 

measurements before installing each product.  Where portions of the Work are indicated to fit to 

other construction, verify dimensions of other construction by field measurements before 

fabrication.  Coordinate fabrication schedule with construction progress to avoid delaying the 

Work. 
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C. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for 

clarification of the Contract Documents, submit a request for information to Engineer.  Include 

a detailed description of problem encountered, together with recommendations for changing the 

Contract Documents. 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 

Drawings, in relation to the property survey and existing benchmarks.  If discrepancies are 

discovered, notify Engineer promptly. 

B. General:  Engage a registered land surveyor to lay out the Work using accepted surveying 

practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to obtain 

required dimensions. 

3. Inform installers of lines and levels to which they must comply. 

4. Check the location, level and plumb, of every major element as the Work progresses. 

5. Notify Engineer when deviations from required lines and levels exceed allowable 

tolerances. 

6. Close site surveys with an error of closure equal to or less than the standard established 

by authorities having jurisdiction. 

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill 

and topsoil placement, utility slopes, and invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building 

foundations, column grids, and floor levels, including those required for mechanical and 

electrical work.  Transfer survey markings and elevations for use with control lines and levels.  

Level foundations and piers from two or more locations. 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and 

levels.  Include beginning and ending dates and times of surveys, weather conditions, name and 

duty of each survey party member, and types of instruments and tapes used.  Make the log 

available for reference by Engineer. 

3.4 FIELD ENGINEERING 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference 

points before beginning the Work.  Preserve and protect permanent benchmarks and control 

points during construction operations. 
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B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, 

referenced to data established by survey control points.  Comply with authorities having 

jurisdiction for type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 

C. Final Property Survey:  Prepare a final property survey showing significant features (real 

property) for Project. 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct alignment and 

elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for maintenance 

and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas, unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing products in 

applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible results.  

Maintain conditions required for product performance until Substantial Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging operations or 

loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to be 

factory prepared and field installed.  Check Shop Drawings of other work to confirm that 

adequate provisions are made for locating and installing products to comply with indicated 

requirements. 

G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component 

securely in place, accurately located and aligned with other portions of the Work. 

1. Mounting Heights:  Where mounting heights are not indicated, mount components at 

heights directed by Engineer. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and 

items with integral anchors, that are to be embedded in concrete or masonry.  Deliver 

such items to Project site in time for installation. 

H. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, 

arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints. 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

EXECUTION 017300 - 5 

I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered 

hazardous. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  Coordinate 

progress cleaning for joint-use areas where more than one installer has worked.  Enforce 

requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste materials and 

debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 

temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other waste.  

Mark containers appropriately and dispose of legally, according to regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for 

proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum the 

entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 

instructions of manufacturer or fabricator of product installed, using only cleaning materials 

specifically recommended.  If specific cleaning materials are not recommended, use cleaning 

materials that are not hazardous to health or property and that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure 

freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing 

waste materials down sewers or into waterways will not be permitted. 

H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place.  Apply protective covering where required to ensure protection from 

damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary through 

the remainder of the construction period.  Adjust and lubricate operable components to ensure 

operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise 

deleterious exposure during the construction period. 
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3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 

malfunctioning units, replace with new units, and retest. 

B. Adjust operating components for proper operation without binding.  Adjust equipment for 

proper operation. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  

Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  If a factory-authorized service representative is required to 

inspect field-assembled components and equipment installation, comply with qualification 

requirements in Division 01 Section "Quality Requirements." 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without damage 

or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.9 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.  

Comply with requirements in Division 01 Section "Cutting and Patching." 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up 

with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired 

without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating components 

that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 017300 
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SECTION 017329 - CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes procedural requirements for cutting and patching. 

B. See Divisions 2 through 16 Sections for specific requirements and limitations applicable to 

cutting and patching individual parts of the Work. 

1.2 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least [five days 

before the time cutting and patching will be performed, requesting approval to proceed.  Include 

the following information: 

1. Extent:  Describe cutting and patching, show how they will be performed, and indicate 

why they cannot be avoided. 

2. Changes to In-Place Construction:  Describe anticipated results.  Include changes to 

structural elements and operating components as well as changes in building's appearance 

and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the Work. 

4. Dates:  Indicate when cutting and patching will be performed. 

5. Utility Services and Mechanical/Electrical Systems:  List services/systems that cutting 

and patching procedures will disturb or affect.  List services/systems that will be 

relocated and those that will be temporarily out of service.  Indicate how long 

services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 

structural elements, submit details and engineering calculations showing integration of 

reinforcement with original structure. 

7. Engineer's Approval:  Obtain approval of cutting and patching proposal before cutting 

and patching.  Approval does not waive right to later require removal and replacement of 

unsatisfactory work. 

1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could change 

their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related components in a 

manner that results in reducing their capacity to perform as intended or that results in increased 

maintenance or decreased operational life or safety. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related components 

in a manner that could change their load-carrying capacity, that results in reducing their 
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capacity to perform as intended, or that results in increased maintenance or decreased 

operational life or safety. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching.  Do not cut and patch construction exposed on the exterior or 

in occupied spaces in a manner that would, in Engineer's opinion, reduce the building's aesthetic 

qualities.  Remove and replace construction that has been cut and patched in a visually 

unsatisfactory manner. 

1.4 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 

during cutting and patching operations, by methods and with materials so as not to void existing 

warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, use 

materials that visually match in-place adjacent surfaces to the fullest extent possible. 

1. If identical materials are unavailable or cannot be used, use materials that, when installed, 

will match the visual and functional performance of in-place materials. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to 

be performed. 

1. Compatibility:  Before patching, verify compatibility with and suitability of substrates, 

including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 
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C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage 

to adjoining areas. 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing services/systems 

are required to be removed, relocated, or abandoned, bypass such services/systems before 

cutting to prevent interruption to occupied areas. 

3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting and 

patching at the earliest feasible time, and complete without delay. 

1. Cut in-place construction to provide for installation of other components or performance 

of other construction, and subsequently patch as required to restore surfaces to their 

original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar 

operations, including excavation, using methods least likely to damage elements retained or 

adjoining construction.  If possible, review proposed procedures with original Installer; comply 

with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to size 

required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 

openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or a 

diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Division 31 

Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions to be 

removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent 

entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar operations 

following performance of other Work.  Patch with durable seams that are as invisible as 

possible.  Provide materials and comply with installation requirements specified in other 

Sections. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate evidence 

of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one finished area 

into another, patch and repair floor and wall surfaces in the new space.  Provide an even 

surface of uniform finish, color, texture, and appearance.  Remove in-place floor and wall 

coverings and replace with new materials, if necessary, to achieve uniform color and 

appearance. 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

CUTTING AND PATCHING 017329 - 4 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane 

surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores enclosure to a 

weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 

remove paint, mortar, oils, putty, and similar materials. 

END OF SECTION 017329 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 

including, but not limited to, the following: 

1. Inspection procedures. 

2. Warranties. 

3. Final cleaning. 

B. See Division 01 Section "Payment Procedures" for requirements for Applications for Payment 

for Substantial and Final Completion. 

C. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record 

Specifications, and Record Product Data. 

D. See Divisions 02 through 49 Sections for specific closeout and special cleaning requirements 

for the Work in those Sections. 

1.2 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial 

Completion, complete the following.  List items below that are incomplete in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of items on 

the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 

3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 

4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include occupancy permits, operating certificates, and similar 

releases. 

5. Prepare and submit Project Record Documents, operation and maintenance manuals, 

damage or settlement surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated by 

Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's 

personnel of changeover in security provisions. 

8. Complete startup testing of systems. 

9. Submit test/adjust/balance records. 

10. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 

11. Advise Owner of changeover in heat and other utilities. 
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12. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 

13. Complete final cleaning requirements, including touchup painting. 

14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of 

request, Engineer will either proceed with inspection or notify Contractor of unfulfilled 

requirements.  Engineer will prepare the Certificate of Substantial Completion after inspection 

or will notify Contractor of items, either on Contractor's list or additional items identified by 

Engineer, that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final 

Completion. 

1.3 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 

Completion, complete the following: 

1. Submit a final Application for Payment according to Division 01 Section "Payment 

Procedures." 

2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be 

completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy 

of the list shall state that each item has been completed or otherwise resolved for 

acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance 

requirements. 

4. Submit pest-control final inspection report and warranty. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 

Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  

Engineer will prepare a final Certificate for Payment after inspection or will notify Contractor 

of construction that must be completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

1.4 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Engineer for designated portions of 

the Work where commencement of warranties other than date of Substantial Completion is 

indicated. 
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B. Organize warranty documents into an orderly sequence based on the table of contents of the 

Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, 

thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 

paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark 

tab to identify the product or installation.  Provide a typed description of the product or 

installation, including the name of the product and the name, address, and telephone 

number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name, and name of Contractor. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 

hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply 

with local laws and ordinances and Federal and local environmental and antipollution 

regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each 

surface or unit to condition expected in an average commercial building cleaning and 

maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification 

of Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, 

including landscape development areas, of rubbish, waste material, litter, and other 

foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other 

foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 

surface. 

d. Remove tools, construction equipment, machinery, and surplus material from 

Project site. 
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e. Remove snow and ice to provide safe access to building. 

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, 

free of stains, films, and similar foreign substances.  Avoid disturbing natural 

weathering of exterior surfaces.  Restore reflective surfaces to their original 

condition. 

g. Remove debris and surface dust from limited access spaces, including roofs, 

plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 

i. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain. 

j. Clean transparent materials, including mirrors and glass in doors and windows.  

Remove glazing compounds and other noticeable, vision-obscuring materials.  

Replace chipped or broken glass and other damaged transparent materials.  Polish 

mirrors and glass, taking care not to scratch surfaces. 

k. Remove labels that are not permanent. 

l. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or 

that already show evidence of repair or restoration. 

1) Do not paint over "UL" and similar labels, including mechanical and 

electrical nameplates. 

m. Wipe surfaces of mechanical and electrical equipment[,] and similar equipment.  

Remove excess lubrication, paint and mortar droppings, and other foreign 

substances. 

n. Replace parts subject to unusual operating conditions. 

o. Clean plumbing fixtures to a sanitary condition, free of stains, including stains 

resulting from water exposure. 

p. Replace disposable air filters and clean permanent air filters.  Clean exposed 

surfaces of diffusers, registers, and grills. 

q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.  

Replace burned-out bulbs, and those noticeably dimmed by hours of use, and 

defective and noisy starters in fluorescent and mercury vapor fixtures to comply 

with requirements for new fixtures. 

r. Leave Project clean and ready for occupancy. 

C. Pest Control:  Engage an experienced, licensed exterminator to make a final inspection and rid 

Project of rodents, insects, and other pests.  Prepare a report. 

D. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or 

excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous 

materials into drainage systems.  Remove waste materials from Project site and dispose of 

lawfully. 

END OF SECTION 017700 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 

Documents, including the following: 

1. Record Drawings. 

2. Record Specifications. 

3. Record Product Data. 

B. See Divisions 02 through 49 Sections for specific requirements for Project Record Documents 

of the Work in those Sections. 

1.2 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit one set of marked-up Record Prints. 

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 

contract modifications. 

C. Record Product Data:  Submit one copy of each Product Data submittal. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings 

and Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation varies 

from that shown originally.  Require individual or entity who obtained record data, 

whether individual or entity is Installer, subcontractor, or similar entity, to prepare the 

marked-up Record Prints. 

a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later. 

b. Record data as soon as possible after obtaining it.  Record and check the markup 

before enclosing concealed installations. 
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2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing 

actual physical conditions, completely and accurately.  If Shop Drawings are marked, 

show cross-reference on the Contract Drawings. 

3. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 

between changes for different categories of the Work at same location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order 

numbers, and similar identification, where applicable. 

B. Format:  Identify and date each Record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. 

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into 

manageable sets.  Bind each set with durable paper cover sheets.  Include identification 

on cover sheets. 

2. Identification:  As follows: 

a. Project name. 

b. Date. 

c. Designation "PROJECT RECORD DRAWINGS." 

d. Name of Engineer. 

e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 

varies from that indicated in Specifications, addenda, and contract modifications. 

1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, and 

equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information necessary to 

provide a record of selections made. 

4. Note related Change Orders, Record Product Data, and Record Drawings where 

applicable. 

2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where installation 

varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 

manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Specifications, and Record Drawings where 

applicable. 
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2.4 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 

record keeping and submittal in connection with actual performance of the Work.  Bind or file 

miscellaneous records and identify each, ready for continued use and reference. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for Project 

Record Document purposes.  Post changes and modifications to Project Record Documents as 

they occur; do not wait until the end of Project. 

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in the 

field office apart from the Contract Documents used for construction.  Do not use Project 

Record Documents for construction purposes.  Maintain Record Documents in good order and 

in a clean, dry, legible condition, protected from deterioration and loss.  Provide access to 

Project Record Documents for Engineer's reference during normal working hours. 

END OF SECTION 017839 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 

materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, and 

placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar 

diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, 

and supports for concrete reinforcement. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Material Certificates: For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

http://contact.arcomnet.com/ContentContact.aspx?sect=033000&ver=06/01/17&format=FL&sid=13818
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3. Curing compounds. 

4. Floor and slab treatments. 

5. Bonding agents. 

6. Adhesives. 

7. Semirigid joint filler. 

8. Joint-filler strips. 

9. Repair materials. 

C. Material Test Reports: For the following, from a qualified testing agency: 

1. Aggregates: Include service record data indicating absence of deleterious expansion of 

concrete due to alkali aggregate reactivity. 

D. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities and 

equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 

Production Facilities." 

B. Source Limitations:  Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 

single source from single manufacturer. 

C. ACI Publications:  Comply with the following unless modified by requirements in the Contract 

Documents: 

1. ACI 301, "Specifications for Structural Concrete,"  

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 

E. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 

and ASTM E 329 for testing indicated. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-1 or an equivalent certification program. 

2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing 

Technician and Concrete Laboratory Testing Technician, Grade I. Testing agency 

laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician, 

Grade II. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 

damage. Avoid damaging coatings on steel reinforcement. 

1.8 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 

physical damage or reduced strength that could be caused by frost, freezing actions, or low 

temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F (4.4 deg C) 

for three successive days, maintain delivered concrete mixture temperature within the 

temperature range required by ACI 301 (ACI 301M). 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 

frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 

chemical accelerators unless otherwise specified and approved in mixture designs. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M) and ACI 305.1 (ACI 305.1M), and 

as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement. Chilled 

mixing water or chopped ice may be used to control temperature, provided water 

equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to 

cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 

subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 

Documents: 

1. ACI 301 (ACI 301M). 

2. ACI 117 (ACI 117M). 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and 

smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints. 

1. Plywood, metal, or other approved panel materials. 

2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1. 
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B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 

Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, 

paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding 

specified formwork surface class. Provide units with sufficient wall thickness to resist plastic 

concrete loads without detrimental deformation. 

D. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch (19 by 19 mm), minimum. 

E. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 

stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 

concrete surfaces. 

1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

F. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal 

form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of 

concrete on removal. 

1. Furnish units that leave no corrodible metal closer than 1 inch (25 mm) to the plane of 

exposed concrete surface. 

2. Furnish ties that, when removed, leave holes no larger than 1 inch (25 mm) in diameter in 

concrete surface. 

2.3 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-

drawn steel wire into flat sheets. 

C. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

2.4 REINFORCEMENT ACCESSORIES 

A. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel 

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater 

compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use 

CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports. 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

CAST-IN-PLACE CONCRETE 033000 - 5 

2.5 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from 

the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 

single source from single manufacturer. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150/C 150M, Type I, Type II, orType I/II, gray. 

2. Fly Ash: ASTM C 618, Class F or C. 

3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 

4. Silica Fume: ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide 

aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 3/4-inch (19 mm) nominal. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 

that do not contribute water-soluble chloride ions exceeding those permitted in hardened 

concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 

2. Retarding Admixture: ASTM C 494/C 494M, Type B. 

3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 

4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 

5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 

6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Products: Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following: 

a. Axim Italcementi Group, Inc.; CATEXOL CN-CI. 

b. BASF Construction Chemicals - Building Systems; Rheocrete CNI. 

c. Euclid Chemical Company (The), an RPM company 

d. Grace Construction Products, W. R. Grace & Co.; DCI. 

e. Sika Corporation; Sika CNI. 

2. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. ChemMasters. 

b. Davis Colors. 

c. Dayton Superior Corporation. 

d. Hoover Color Corporation. 

e. Lambert Corporation. 

f. QC Construction Products. 

g. Rockwood Pigments NA, Inc. 

http://www.specagent.com/LookUp/?uid=123456816661&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816662&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816664&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816666&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456816668&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1148&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801525&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801526&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801527&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801528&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801529&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801530&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801531&mf=04&src=wd
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h. Scofield, L. M. Company. 

i. Solomon Colors, Inc. 

G. Water: ASTM C 94/C 94M and potable. 

2.6 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water: Potable. 

2.7 RELATED MATERIALS 

A. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or 

styrene butadiene. 

B. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 

and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 

requirements, and as follows: 

2.8 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301 (ACI 301M). 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 

designs based on laboratory trial mixtures. 

B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 

1. Fly Ash: 25 percent. 

2. Combined Fly Ash and Pozzolan: 25 percent. 

3. Slag Cement: 50 percent. 

4. Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement minimum, 

with fly ash or pozzolan not exceeding 25 percent. 

5. Silica Fume: 10 percent. 

6. Combined Fly Ash, Pozzolans, and Silica Fume: 35 percent with fly ash or pozzolans not 

exceeding 25 percent and silica fume not exceeding 10 percent. 

7. Combined Fly Ash or Pozzolans, Slag Cement, and Silica Fume: 50 percent with fly ash 

or pozzolans not exceeding 25 percent and silica fume not exceeding 10 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of 

cement. 

http://www.specagent.com/LookUp/?uid=123456801532&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801533&mf=04&src=wd
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D. Admixtures: Use admixtures according to manufacturer's written instructions. 

2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings: Normal-weight concrete. 

1. Minimum Compressive Strength:4000 psi (27.6 MPa) at 28 days. 

2. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm) or as indicated on 

approved mix design. 

3. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch (19-

mm) nominal maximum aggregate size. 

2.10 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.11 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 

deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M), to 

support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, 

until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Construct forms tight enough to prevent loss of concrete mortar. 

D. Construct forms for easy removal without hammering or prying against concrete surfaces. 

Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide 

top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 

2. Do not use rust-stained steel form-facing material. 
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E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 

strips; use strike-off templates or compacting-type screeds. 

F. Provide temporary openings for cleanouts and inspection ports where interior area of formwork 

is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent 

loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations. 

G. Chamfer exterior corners and edges of permanently exposed concrete. 

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 

required in the Work. Determine sizes and locations from trades providing such items. 

I. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 

other debris just before placing concrete. 

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 

maintain proper alignment. 

K. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 

instructions, before placing reinforcement. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 

1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC 303. 

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 

of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 

other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does 

not support weight of concrete may be removed after cumulatively curing at not less than 50 

deg F (10 deg C) for [24] <Insert number> hours after placing concrete. Concrete has to be 

hard enough to not be damaged by form-removal operations, and curing and protection 

operations need to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support 

weight of concrete in place until concrete has achieved [ at least 70 percent of] its 28-

day design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 

loosening or disturbing shores. 
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B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 

otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new 

form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 

Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces 

unless approved by Engineer. 

3.4 SHORING AND RESHORING INSTALLATION 

A. Comply with ACI 318 (ACI 318M) and ACI 301 (ACI 301M) for design, installation, and 

removal of shoring and reshoring. 

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete. 

B. In multistory construction, extend shoring or reshoring over a sufficient number of stories to 

distribute loads in such a manner that no floor or member will be excessively loaded or will 

induce tensile stress in concrete members without sufficient steel reinforcement. 

C. Plan sequence of removal of shores and reshore to avoid damage to concrete. Locate and 

provide adequate reshoring to support construction without excessive stress or deflection. 

3.5 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 

supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 

placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement. Locate and 

support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 

crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps 

of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with wire. 

F. Epoxy-Coated Reinforcement: Repair cut and damaged epoxy coatings with epoxy repair 

coating according to ASTM D 3963/D 3963M. Use epoxy-coated steel wire ties to fasten 

epoxy-coated steel reinforcement. 
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G. Zinc-Coated Reinforcement: Repair cut and damaged zinc coatings with zinc repair material 

according to ASTM A 780/A 780M. Use galvanized-steel wire ties to fasten zinc-coated steel 

reinforcement. 

3.6 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in 

place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-

place construction. Provide other miscellaneous concrete filling indicated or required to 

complete the Work. 

3.7 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305.1 (ACI 

305.1M) for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 

during finishing operations. Apply according to manufacturer's written instructions after 

placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 

slabs, and other similar surfaces. If forms remain during curing period, moist cure after 

loosening forms. If removing forms before end of curing period, continue curing for remainder 

of curing period. 

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 

surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 

following materials: 

a. Water. 

b. Continuous water-fog spray. 

c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 

surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 

for curing concrete, placed in widest practicable width, with sides and ends lapped at 

least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less 

than seven days. Immediately repair any holes or tears during curing period, using cover 

material and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

floor coverings. 
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b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 

penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 

cover or a curing compound that the manufacturer certifies does not interfere with 

bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 

within three hours after initial application. Maintain continuity of coating and repair 

damage during curing period. 

3.8 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Engineer. Remove and 

replace concrete that cannot be repaired and patched to Engineer's approval. 

B. Patching Mortar: Mix dry-pack patching mortar, consisting of 1-part portland cement to 2-1/2 

parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough water for handling 

and placing. 

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 

spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 

stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 

1/2 inch (13 mm) in any dimension to solid concrete. Limit cut depth to 3/4 inch (19 

mm). Make edges of cuts perpendicular to concrete surface. Clean, dampen with water, 

and brush-coat holes and voids with bonding agent. Fill and compact with patching 

mortar before bonding agent has dried. Fill form-tie voids with patching mortar or cone 

plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement and 

standard portland cement so that, when dry, patching mortar matches surrounding color. 

Patch a test area at inconspicuous locations to verify mixture and color match before 

proceeding with patching. Compact mortar in place and strike off slightly higher than 

surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 

structural performance as determined by Engineer. 

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and 

verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces 

sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide or 

that penetrate to reinforcement or completely through unreinforced sections regardless of 

width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar. Finish repaired 

areas to blend into adjacent concrete. 
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4. Correct other low areas scheduled to receive floor coverings with a repair underlayment. 

Prepare, mix, and apply repair underlayment and primer according to manufacturer's 

written instructions to produce a smooth, uniform, plane, and level surface. Feather edges 

to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 

areas to ensure a minimum repair topping depth of 1/4 inch (6 mm) to match adjacent 

floor elevations. Prepare, mix, and apply repair topping and primer according to 

manufacturer's written instructions to produce a smooth, uniform, plane, and level 

surface. 

6. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less in 

diameter, by cutting out and replacing with fresh concrete. Remove defective areas with 

clean, square cuts and expose steel reinforcement with at least a 3/4-inch (19-mm) 

clearance all around. Dampen concrete surfaces in contact with patching concrete and 

apply bonding agent. Mix patching concrete of same materials and mixture as original 

concrete, except without coarse aggregate. Place, compact, and finish to blend with 

adjacent finished concrete. Cure in same manner as adjacent concrete. 

7. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with patching 

mortar. Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, 

and loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 

patching mortar before bonding agent has dried. Compact patching mortar and finish to 

match adjacent concrete. Keep patched area continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Engineer's approval, using epoxy adhesive and 

patching mortar. 

F. Repair materials and installation not specified above may be used, subject to Engineer's 

approval. 

3.9 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform 

field tests and inspections and prepare test reports. 

B. Testing Agency: Engage a qualified testing and inspecting agency to perform tests and 

inspections and to submit reports. 

C. Inspections: 

1. Steel reinforcement placement. 

2. Headed bolts and studs. 

3. Verification of use of required design mixture. 

4. Concrete placement, including conveying and depositing. 

5. Curing procedures and maintenance of curing temperature. 

D. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 

ASTM C 172/C 172M shall be performed according to the following requirements: 

1. Testing Frequency: Obtain at least one composite sample for each 50 cu. yd. (76 cu. m) 

or fraction thereof of each concrete mixture placed each day. 
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a. When frequency of testing provides fewer than five compressive-strength tests for 

each concrete mixture, testing shall be conducted from at least five randomly 

selected batches or from each batch if fewer than five are used. 

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 

but not less than one test for each day's pour of each concrete mixture. Perform additional 

tests when concrete consistency appears to change. 

3. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete; one 

test for each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 

40 deg F (4.4 deg C) and below or 80 deg F (27 deg C) and above, and one test for each 

composite sample. 

5. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete; 

one test for each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 

6. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 

composite sample. 

b. Cast and field cure two or as requested by owner sets of two standard cylinder 

specimens for each composite sample. 

7. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two specimens 

at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a set of 

two specimens obtained from same composite sample and tested at age indicated. 

8. When strength of field-cured cylinders is less than 85 percent of companion laboratory-

cured cylinders, Contractor shall evaluate operations and provide corrective procedures 

for protecting and curing in-place concrete. 

9. Strength of each concrete mixture will be satisfactory if every average of any three-

consecutive compressive-strength tests equals or exceeds specified compressive strength 

and no compressive-strength test value falls below specified compressive strength by 

more than 500 psi (3.4 MPa). 

10. Test results shall be reported in writing to Engineer, concrete manufacturer, and 

Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 

Project identification name and number, date of concrete placement, name of concrete 

testing and inspecting agency, location of concrete batch in Work, design compressive 

strength at 28 days, concrete mixture proportions and materials, compressive breaking 

strength, and type of break for both 7- and 28-day tests. 

11. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 

be permitted by Engineer but will not be used as sole basis for approval or rejection of 

concrete. 

12. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 

when test results indicate that slump, air entrainment, compressive strengths, or other 

requirements have not been met, as directed by Engineer. Testing and inspecting agency 
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may conduct tests to determine adequacy of concrete by cored cylinders complying with 

ASTM C 42/C 42M or by other methods as directed by Engineer. 

13. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

14. Correct deficiencies in the Work that test reports and inspections indicate do not comply 

with the Contract Documents. 

END OF SECTION 033000 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 

2. Grout. 

B. Related Requirements: 

1. Section 053100 "Steel Decking" for field installation of shear connectors through deck. 

2. Section 055000 "Metal Fabrications" for other steel items not defined as structural steel. 

1.3 DEFINITIONS 

A. Structural Steel: Elements of the structural frame indicated on Drawings and as described in 

AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

B. Heavy Sections: Rolled and built-up sections as follows: 

1. Shapes included in ASTM A 6/A 6M with flanges thicker than 1-1/2 inches (38 mm). 

2. Welded built-up members with plates thicker than 2 inches (50 mm). 

3. Column base plates thicker than 2 inches (50 mm). 

1.4 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them. Comply with paint 

and coating manufacturers' written recommendations to ensure that shop primers and topcoats 

are compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 

without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and 

directions for installation. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

http://contact.arcomnet.com/ContentContact.aspx?sect=051200&ver=06/01/14&format=FL&sid=10369
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B. Shop Drawings: Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 

2. Include embedment Drawings. 

3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld. Show backing bars that are to be removed 

and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts. 

Identify pretensioned and slip-critical, high-strength bolted connections. 

C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs): 

Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded 

joint whether prequalified or qualified by testing, including the following: 

1. Power source (constant current or constant voltage). 

2. Electrode manufacturer and trade name, for demand critical welds. 

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For fabricator, and testing agency. 

B. Welding certificates. 

C. Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers, 

certifying that shop primers are compatible with topcoats. 

D. Mill test reports for structural steel, including chemical and physical properties. 

E. Product Test Reports: For the following: 

1. Bolts, nuts, and washers including mechanical properties and chemical analysis. 

2. Shop primers. 

3. Nonshrink grout. 

F. Source quality-control reports. 

G. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category STD. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel." 

C. Comply with applicable provisions of the following specifications and documents: 

1. AISC 303. 

2. AISC 360. 
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3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification. Keep steel members off 

ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel 

members and packaged materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures. Repair or replace damaged materials or 

structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 

1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 

2. Clean and relubricate bolts and nuts that become dry or rusty before use. 

3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Connections: Provide details of simple shear connections required by the Contract Documents 

to be selected or completed by structural-steel fabricator to withstand loads indicated and 

comply with other information and restrictions indicated. 

1. Select and complete connections using schematic details indicated and AISC 360. 

2.2 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes: ASTM A 992/A 992M. 

B. Channels, Angles, M, S-Shapes: ASTM A 36/A 36M or ASTM A 572/A 572M, Grade 50 

(345). 

C. Plate and Bar: ASTM A 36/A 36M. 

D. Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B or Grade C, or 

ASTM 1085 structural tubing. 

E. Corrosion-Resisting Cold-Formed Hollow Structural Sections:  ASTM A 847/A 847M, 

structural tubing. 

F. Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B. 

1. Weight Class: Standard. 
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2. Finish: Galvanized. 

G. Welding Electrodes: Comply with AWS requirements. 

2.3 BOLTS, CONNECTORS, AND ANCHORS 

A. High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, heavy-hex 

steel structural bolts; ASTM A 563, Grade C, (ASTM A 563M, Class 8S) heavy-hex carbon-

steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers; all with 

plain finish. 

B. Zinc-Coated High-Strength Bolts, Nuts, and Washers: ASTM A 325 (ASTM A 325M), Type 1, 

heavy-hex steel structural bolts; ASTM A 563, Grade DH (ASTM A 563M, Class 10S) heavy-

hex carbon-steel nuts; and ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel 

washers. 

1. Finish: Hot-dip or mechanically deposited zinc coating. 

C. Unheaded Anchor Rods: ASTM F 1554, Grade 36 or ASTM F 1554, Grade 55, weldable 

ASTM A 36/A 36M. 

1. Configuration: Straight. 

2. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel. 

3. Plate Washers: ASTM A 36/A 36M carbon steel. 

4. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 

5. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

D. Threaded Rods: ASTM A 36/A 36M. 

1. Nuts: ASTM A 563 (ASTM A 563M) hex carbon steel. 

2. Washers: ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 

3. Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

E. Clevises and Turnbuckles: Made from cold-finished carbon steel bars, ASTM A 108, 

Grade 1035. 

F. Eye Bolts and Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030. 

G. Sleeve Nuts: Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018. 

2.4 PRIMER 

A. Galvanizing Repair Paint: ASTM A 780/A 780M. 

2.5 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107/C 1107M, factory-packaged, 

nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with water to consistency 

suitable for application and a 30-minute working time. 
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2.6 FABRICATION 

A. Structural Steel: Fabricate and assemble in shop to greatest extent possible. Fabricate according 

to AISC 303, "Code of Standard Practice for Steel Buildings and Bridges," and to AISC 360. 

1. Camber structural-steel members where indicated. 

2. Fabricate beams with rolling camber up. 

3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain 

markings until structural steel has been erected. 

4. Mark and match-mark materials for field assembly. 

B. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible. 

1. Plane thermally cut edges to be welded to comply with requirements in 

AWS D1.1/D1.1M. 

C. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

D. Finishing: Accurately finish ends of columns and other members transmitting bearing loads. 

E. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-

SP 1, "Solvent Cleaning." 

F. Holes: Provide holes required for securing other work to structural steel and for other work to 

pass through steel members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces. Do not thermally cut bolt holes 

or enlarge holes by burning. 

2. Baseplate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to 

steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.7 SHOP CONNECTIONS 

A. High-Strength Bolts: Shop install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 

procedure specifications, weld quality, and methods used in correcting welding work. 

1. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in AISC 303 for mill material. 

2.8 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 
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1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded 

members to a depth of 2 inches (50 mm). 

2. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

3. Galvanized surfaces. 

B. Surface Preparation: Clean surfaces to be painted. Remove loose rust and mill scale and spatter, 

slag, or flux deposits. Prepare surfaces according to the following specifications and standards: 

1. SSPC-SP 2, "Hand Tool Cleaning." 

2. SSPC-SP 3, "Power Tool Cleaning." 

3. SSPC-SP 7/NACE No. 4, "Brush-off Blast Cleaning." 

4. SSPC-SP 11, "Power Tool Cleaning to Bare Metal." 

5. SSPC-SP 14/NACE No. 8, "Industrial Blast Cleaning." 

6. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

7. SSPC-SP 10/NACE No. 2, "Near-White Blast Cleaning." 

8. SSPC-SP 5/NACE No. 1, "White Metal Blast Cleaning." 

9. SSPC-SP 8, "Pickling." 

C. Priming: Immediately after surface preparation, apply primer according to manufacturer's 

written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 

of 1.5 mils (0.038 mm). Use priming methods that result in full coverage of joints, corners, 

edges, and exposed surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection. 

Change color of second coat to distinguish it from first. 

D. Painting: Prepare steel and apply a one-coat, nonasphaltic primer complying with SSPC-

PS Guide 7.00, "Painting System Guide 7.00: Guide for Selecting One-Coat Shop Painting 

Systems," to provide a dry film thickness of not less than 1.5 mils (0.038 mm). 

2.9 GALVANIZING 

A. Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel 

according to ASTM A 123/A 123M. 

1. Fill vent and drain holes that are exposed in the finished Work unless they function as 

weep holes, by plugging with zinc solder and filing off smooth. 

2.10 SOURCE QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform shop tests and inspections. 

1. Provide testing agency with access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

B. Bolted Connections: Inspect shop-bolted connections according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts." 
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C. Welded Connections: Visually inspect shop-welded connections according to 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

1. Liquid Penetrant Inspection: ASTM E 165. 

2. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on finished 

weld. Cracks or zones of incomplete fusion or penetration are not accepted. 

3. Ultrasonic Inspection: ASTM E 164. 

4. Radiographic Inspection: ASTM E 94. 

D. In addition to visual inspection, test and inspect shop-welded shear connectors according to 

requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector. 

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear 

connectors if weld fracture occurs on shear connectors already tested. 

E. Prepare test and inspection reports. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with certified steel erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

1. Prepare a certified survey of existing conditions. Include bearing surfaces, anchor rods, 

bearing plates, and other embedments showing dimensions, locations, angles, and 

elevations. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 

steel secure, plumb, and in alignment against temporary construction loads and loads equal in 

intensity to design loads. Remove temporary supports when permanent structural steel, 

connections, and bracing are in place unless otherwise indicated. 

1. Do not remove temporary shoring supporting composite deck construction until cast-in-

place concrete has attained its design compressive strength. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 
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B. Baseplates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and 

roughen surfaces prior to setting plates. Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and plumbed. 

Do not remove wedges or shims but, if protruding, cut off flush with edge of plate before 

packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids remain. 

Neatly finish exposed surfaces; protect grout and allow to cure. Comply with 

manufacturer's written installation instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for 

Steel Buildings and Bridges." 

D. Align and adjust various members that form part of complete frame or structure before 

permanently fastening. Before assembly, clean bearing surfaces and other surfaces that are in 

permanent contact with members. Perform necessary adjustments to compensate for 

discrepancies in elevations and alignment. 

1. Level and plumb individual members of structure. 

2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

E. Splice members only where indicated. 

F. Do not use thermal cutting during erection. 

G. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be 

enlarged to admit bolts. 

H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear connectors. 

Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M 

and manufacturer's written instructions. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts: Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

1. Joint Type: Snug tightened. 

B. Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding 

procedure specifications, weld quality, and methods used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of temporary 

connections, and removal of paint on surfaces adjacent to field welds. 
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2. Assemble and weld built-up sections by methods that maintain true alignment of axes 

without exceeding tolerances in AISC 303, "Code of Standard Practice for Steel 

Buildings and Bridges," for mill material. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Bolted Connections: Inspect and test bolted connections according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts." 

C. Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M. 

1. In addition to visual inspection, test and inspect field welds according to 

AWS D1.1/D1.1M and the following inspection procedures, at testing agency's option: 

a. Liquid Penetrant Inspection: ASTM E 165. 

b. Magnetic Particle Inspection: ASTM E 709; performed on root pass and on 

finished weld. Cracks or zones of incomplete fusion or penetration are not 

accepted. 

c. Ultrasonic Inspection: ASTM E 164. 

d. Radiographic Inspection: ASTM E 94. 

D. In addition to visual inspection, test and inspect field-welded shear connectors according to 

requirements in AWS D1.1/D1.1M for stud welding and as follows: 

1. Perform bend tests if visual inspections reveal either a less-than-continuous 360-degree 

flash or welding repairs to any shear connector. 

2. Conduct tests according to requirements in AWS D1.1/D1.1M on additional shear 

connectors if weld fracture occurs on shear connectors already tested. 

3.6 REPAIRS AND PROTECTION 

A. Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair 

galvanizing to comply with ASTM A 780/A 780M. 

B. Touchup Painting: Immediately after erection, clean exposed areas where primer is damaged or 

missing and paint with the same material as used for shop painting to comply with SSPC-PA 1 

for touching up shop-painted surfaces. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-SP 3 power-tool 

cleaning. 

END OF SECTION 051200 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof deck. 

B. Related Requirements: 

1. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors. 

2. Section 099113 "Exterior Painting" for repair painting of primed deck and finish painting 

of deck. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of deck, accessory, and product indicated. 

B. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, 

cut deck openings, special jointing, accessories, and attachments to other construction. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates: For each type of steel deck. 

C. Product Test Reports: For tests performed by a qualified testing agency, indicating that each of 

the following complies with requirements: 

1. Power-actuated mechanical fasteners. 

D. Evaluation Reports: For steel deck, from ICC-ES. 

E. Field quality-control reports. 

http://contact.arcomnet.com/ContentContact.aspx?sect=053100&ver=12/01/14&format=FL&sid=10151
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1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated. 

B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.3/D1.3M, 

"Structural Welding Code - Sheet Steel." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 

handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof 

covering and ventilate to avoid condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to 

maintain insulation free of moisture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications: Comply with calculated structural characteristics of steel deck according to 

AISI's "North American Specification for the Design of Cold-Formed Steel Structural 

Members." 

B. Fire-Resistance Ratings: Comply with ASTM E 119; testing by a qualified testing agency. 

Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 

another qualified testing agency. 

2.2 ROOF DECK 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following]: 

1. ASC Profiles, Inc.; a Blue Scope Steel company. 

2. Canam United States; Canam Group Inc. 

3. CMC Joist & Deck. 

4. Consolidated Systems, Inc.; Metal Dek Group. 

5. Cordeck. 

6. DACS, Inc. 

7. Epic Metals Corporation. 

8. Marlyn Steel Decks, Inc. 

9. New Millennium Building Systems, LLC. 

10. Nucor Corp.; Vulcraft Group. 

http://www.specagent.com/LookUp/?ulid=1511&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824747&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824748&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801594&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824749&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801595&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801596&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801597&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801598&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801599&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824750&mf=04&src=wd
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11. Roof Deck, Inc. 

12. Valley Joist; Subsidiary of EBSCO Industries, Inc. 

13. Verco Manufacturing Co. 

14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

B. Roof Deck: Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 

Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the 

following: 

1. Galvanized-Steel Sheet: ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230) 

G90 (Z275) zinc coating. 

2. Deck Profile: As indicated. 

3. Profile Depth: As indicated. 

4. Design Uncoated-Steel Thickness: As indicated. 

5. Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate: As indicated. 

6. Span Condition: As indicated. 

7. Side Laps: Overlapped. 

2.3 ACCESSORIES 

A. General: Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 

B. Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically 

driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners: Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws, No. 10 (4.8-mm) minimum diameter. 

D. Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000 

psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same 

material and finish as deck; of profile indicated or required for application. 

F. Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material, 

finish, and thickness as deck unless otherwise indicated. 

G. Galvanizing Repair Paint: ASTM A 780/A 780M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

http://www.specagent.com/LookUp/?uid=123456801600&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824751&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456801601&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824752&mf=04&src=wd
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3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 

SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened. Do not stretch or contract 

side-lap interlocks. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical 

fasteners and install according to deck manufacturer's written instructions. 

3.3 ROOF-DECK INSTALLATION 

A. Side-Lap and Perimeter Edge Fastening: Fasten side laps and perimeter edges of panels between 

supports, at intervals not exceeding the lesser of one-half of the span or 18 inches (457 mm), 

and as follows: 

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel 

screws. 

2. Mechanically clinch or button punch. 

3. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds. 

B. End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches (38 mm), with end joints as follows: 

1. End Joints: Lapped 2 inches (51 mm) minimum. 

C. Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end 

closures, and reinforcing channels according to deck manufacturer's written instructions. 

mechanically fasten to substrate to provide a complete deck installation. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 
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B. Field welds will be subject to inspection. 

C. Prepare test and inspection reports. 

3.5 PROTECTION 

A. Galvanizing Repairs: Prepare and repair damaged galvanized coatings on both surfaces of deck 

with galvanized repair paint according to ASTM A 780/A 780M and manufacturer's written 

instructions. 

B. Repair Painting: Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded 

areas of both deck surfaces are included in Section 099113 "Exterior Painting" and 

Section 099123 "Interior Painting." 

END OF SECTION 053100 
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SECTION 061000 - ROUGH CARPENTRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Framing with dimension lumber. 

2. Framing with timber. 

3. Framing with engineered wood products. 

4. Shear wall panels. 

5. Rooftop equipment bases and support curbs. 

6. Wood blocking[, cants,] and nailers. 

7. Wood furring[ and grounds]. 

8. Wood sleepers. 

9. Utility shelving. 

10. Plywood backing panels. 

B. Related Requirements: 

1. Section 061063 "Exterior Rough Carpentry." 

2. Section 061300 "Heavy Timber Construction." 

3. Section 061533 "Wood Patio Decking" for elevated decks, including support framing. 

4. Section 061600 "Sheathing" for sheathing, subflooring, and underlayment. 

5. Section 061753 "Shop-Fabricated Wood Trusses" for wood trusses made from dimension 

lumber. 

6. Section 313116 "Termite Control" for site application of borate treatment to wood 

framing. 

1.3 DEFINITIONS 

A. Boards or Strips: Lumber of less than 2 inches nominal (38 mm actual) size in least dimension. 

B. Dimension Lumber: Lumber of 2 inches nominal (38 mm actual) size or greater but less than 5 

inches nominal (114 mm actual) size in least dimension. 

C. Exposed Framing: Framing not concealed by other construction. 

D. OSB: Oriented strand board. 

E. Timber: Lumber of 5 inches nominal (114 mm actual) size or greater in least dimension. 

http://contact.arcomnet.com/ContentContact.aspx?sect=061000&ver=12/01/16&format=FL&sid=13256
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1.4 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements. Include 

physical properties of treated materials based on testing by a qualified independent 

testing agency. 

3. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 

1.5 INFORMATIONAL SUBMITTALS 

A. Material Certificates: For dimension lumber specified to comply with minimum allowable unit 

stresses. Indicate species and grade selected for each use and design values approved by the 

ALSC Board of Review. 

B. Evaluation Reports: For the following, from ICC-ES: 

1. Wood-preservative-treated wood. 

2. Metal framing anchors. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: For testing agency providing classification marking for fire-

retardant treated material, an inspection agency acceptable to authorities having jurisdiction that 

periodically performs inspections to verify that the material bearing the classification marking is 

representative of the material tested. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Stack wood products flat with spacers beneath and between each bundle to provide air 

circulation. Protect wood products from weather by covering with waterproof sheeting, securely 

anchored. Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is 

indicated, comply with the applicable rules of any rules-writing agency certified by the ALSC 
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Board of Review. Grade lumber by an agency certified by the ALSC Board of Review to 

inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. For exposed lumber indicated to receive a stained or natural finish, mark grade stamp on 

end or back of each piece. 

3. Dress lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber: 19 percent unless otherwise indicated. 

C. Engineered Wood Products: Acceptable to authorities having jurisdiction and for which current 

model code research or evaluation reports exist that show compliance with building code in 

effect for Project. 

1. Allowable design stresses, as published by manufacturer, shall meet or exceed those 

indicated. Manufacturer's published values shall be determined from empirical data or by 

rational engineering analysis and demonstrated by comprehensive testing performed by a 

qualified independent testing agency. 

2.2 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process: AWPA U1; Use Category UC2 

Use Category UC3b for exterior construction not in contact with ground. 

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use 

material that is warped or that does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

D. Application: Treat items indicated on Drawings. 

2.3 DIMENSION LUMBER FRAMING 

A. Other Framing Not Listed Above: No. 2 grade. 

1. Species: 

a. Hem-fir (north); NLGA. 

b. Southern pine; SPIB. 

c. Douglas fir-larch; WCLIB or WWPA. 

d. Southern pine or mixed southern pine; SPIB. 

e. Spruce-pine-fir; NLGA. 

f. Douglas fir-south; WWPA. 

g. Hem-fir; WCLIB or WWPA. 

h. Douglas fir-larch (north); NLGA. 
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i. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 

2.4 MISCELLANEOUS LUMBER 

A. General: Provide miscellaneous lumber indicated and lumber for support or attachment of other 

construction, including the following: 

1. Blocking. 

2. Nailers. 

3. Rooftop equipment bases and support curbs. 

4. Cants. 

5. Furring. 

6. Grounds. 

7. Utility shelving. 

B. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade lumber 

of any species may be used provided that it is cut and selected to eliminate defects that will 

interfere with its attachment and purpose. 

C. For blocking and nailers used for attachment of other construction, select and cut lumber to 

eliminate knots and other defects that will interfere with attachment of other work. 

2.5 FASTENERS 

A. General: Fasteners shall be of size and type indicated and shall comply with requirements 

specified in this article for material and manufacture. 

1. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative 

treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating 

complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples: ASTM F 1667. 

C. Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC70. 

D. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 

E. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property Class 4.6); 

with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat washers. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 

Class Fe/Zn 5. 

F. Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities 

having jurisdiction, based on ICC-ES AC01, ICC-ES AC58, ICC-ES AC193 or ICC-ES AC308 

as appropriate for the substrate. 
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1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633, 

Class Fe/Zn 5. 

2.6 METAL FRAMING ANCHORS 

A. Manufacturers:  Subject to compliance with requirements available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Cleveland Steel Specialty Co. 

2. KC Metals Products, Inc. 

3. Phoenix Metal Products, Inc. 

4. Simpson Strong-Tie Co., Inc. 

5. USP Structural Connectors. 

B. Allowable design loads, as published by manufacturer, shall meet or exceed those indicated. 

Manufacturer's published values shall be determined from empirical data or by rational 

engineering analysis and demonstrated by comprehensive testing performed by a qualified 

independent testing agency. Framing anchors shall be punched for fasteners adequate to 

withstand same loads as framing anchors. 

C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 

ASTM A 653/A 653M, G60 (Z180) coating designation. 

D. Bridging: Rigid, V-section, nailless type, 0.050 inch (1.3 mm) thick, length to suit joist size and 

spacing. 

E. Rafter Tie-Downs: Bent strap tie for fastening rafters or roof trusses to wall studs below, 1-1/2 

inches (38 mm) wide by 0.050 inch (1.3 mm) thick. Tie fastens to side of rafter or truss and face 

of top plates. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame 

Construction," unless otherwise indicated. 

B. Framing with Engineered Wood Products: Install engineered wood products to comply with 

manufacturer's written instructions. 

C. Set rough carpentry to required levels and lines, with members plumb, true to line, cut, and 

fitted. Fit rough carpentry accurately to other construction. Locate nailers, blocking, and similar 

supports to comply with requirements for attaching other construction. 

D. Install metal framing anchors to comply with manufacturer's written instructions. Install 

fasteners through each fastener hole. 

E. Do not splice structural members between supports unless otherwise indicated. 

http://www.specagent.com/LookUp/?uid=123456801857&mf=04&src=wd
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http://www.specagent.com/LookUp/?uid=123456801861&mf=04&src=wd


STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

ROUGH CARPENTRY 061000 - 6 

F. Sort and select lumber so that natural characteristics do not interfere with installation or with 

fastening other materials to lumber. Do not use materials with defects that interfere with 

function of member or pieces that are too small to use with minimum number of joints or 

optimum joint arrangement. 

G. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 

lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

H. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 

continuous flexible flashing separator between wood and metal decking. 

I. Securely attach rough carpentry work to substrate by anchoring and fastening as indicated. 

3.2 WOOD AND NAILER INSTALLATION 

A. Install where indicated and where required for attaching other work. Form to shapes indicated 

and cut as required for true line and level of attached work. Coordinate locations with other 

work involved. 

B. Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces 

unless otherwise indicated. 

END OF SECTION 061000 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Roof sheathing. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of process and factory-fabricated product. Indicate component 

materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer and 

certification by treating plant that treated plywood complies with requirements. Indicate 

type of preservative used and net amount of preservative retained. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation. 

Protect sheathing from weather by covering with waterproof sheeting, securely anchored. 

Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

2.2 WOOD PANEL PRODUCTS 

A. Thickness: As needed to comply with requirements specified, but not less than thickness 

indicated. 

B. Factory mark panels to indicate compliance with applicable standard. 

http://contact.arcomnet.com/ContentContact.aspx?sect=061600&ver=06/01/2017&format=FL&sid=13804
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2.3 ROOF SHEATHING 

A. Plywood Sheathing: Exposure 1, Structural I, sheathing. 

1. Span Rating: Not less than [16/0] [20/0] [24/0] [32/16] [40/20] [48/24]. 

2. Nominal Thickness: Not less than [15/32 inch (11.9 mm)] [1/2 inch (13 mm)]. 

B. Oriented-Strand-Board Sheathing: DOC PS 2, Exposure 1, Structural I sheathing. 

1. Span Rating: Not less than [16/0] [20/0] [24/0] [24/16] [32/16] [40/20] [48/24]. 

2. Nominal Thickness: Not less than [7/16 inch (11.1 mm)] [15/32 inch (11.9 mm)] [1/2 

inch (13 mm)] [5/8 inch (16 mm)] [3/4 inch (19 mm)]. 

2.4 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 

1. For roof sheathing, provide fasteners with organic-polymer or other corrosion-protective 

coating having a salt-spray resistance of more than 800 hours according to ASTM B 117. 

B. Screws for Fastening Sheathing to Wood Framing: ASTM C 1002. 

C. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing: ASTM C 954, 

except with wafer heads and reamer wings, length as recommended by screw manufacturer for 

material being fastened. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement. Arrange joints so that pieces 

do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. Table 2304.9.1, "Fastening Schedule," in the ICC's International Building Code. 

2. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in the ICC's International Residential Code for One- and Two-

Family Dwellings. 

3. ICC-ES evaluation report for fastener. 

D. Use common wire nails unless otherwise indicated. Select fasteners of size that will not fully 

penetrate members where opposite side will be exposed to view or will receive finish materials. 

Make tight connections. Install fasteners without splitting wood. 
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END OF SECTION 061600 
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SECTION 061753 - SHOP-FABRICATED WOOD TRUSSES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Wood roof trusses. 

2. Metal truss accessories. 

1.3 DEFINITIONS 

A. Metal-Plate-Connected Wood Trusses: Planar structural units consisting of metal-plate-

connected members fabricated from dimension lumber and cut and assembled before delivery to 

Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For metal-plate connectors, metal truss accessories, and fasteners. 

B. Shop Drawings: Show fabrication and installation details for trusses. 

1. Show location, pitch, span, camber, configuration, and spacing for each type of truss 

required. 

2. Indicate sizes, stress grades, and species of lumber. 

3. Indicate locations of permanent bracing required to prevent buckling of individual truss 

members due to design loads. 

4. Indicate locations, sizes, and materials for permanent bracing required to prevent 

buckling of individual truss members due to design loads. 

5. Indicate type, size, material, finish, design values, orientation, and location of metal 

connector plates. 

6. Show splice details and bearing details. 

C. Delegated-Design Submittal: For metal-plate-connected wood trusses indicated to comply with 

performance requirements and design criteria, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 

http://contact.arcomnet.com/ContentContact.aspx?sect=061753&ver=06/01/14&format=FL&sid=10658


STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

SHOP-FABRICATED WOOD TRUSSES 061753 - 2 

1.5 QUALITY ASSURANCE 

A. Metal Connector-Plate Manufacturer Qualifications: A manufacturer that is a member of TPI 

and that complies with quality-control procedures in TPI 1 for manufacture of connector plates. 

1. Manufacturer's responsibilities include providing professional engineering services 

needed to assume engineering responsibility. 

2. Engineering Responsibility: Preparation of Shop Drawings and comprehensive 

engineering analysis by a qualified professional engineer. 

B. Fabricator Qualifications: Shop that participates in a recognized quality-assurance program, 

complies with quality-control procedures in TPI 1, and involves third-party inspection by an 

independent testing and inspecting agency acceptable to Engineer and authorities having 

jurisdiction. 

C. Testing Agency Qualifications: For testing agency providing classification marking for fire-

retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that 

periodically performs inspections to verify that the material bearing the classification marking is 

representative of the material tested. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Handle and store trusses to comply with recommendations in SBCA BCSI, "Building 

Component Safety Information: Guide to Good Practice for Handling, Installing, Restraining, & 

Bracing Metal Plate Connected Wood Trusses." 

1. Store trusses flat, off of ground, and adequately supported to prevent lateral bending. 

2. Protect trusses from weather by covering with waterproof sheeting, securely anchored. 

3. Provide for air circulation around stacks and under coverings. 

B. Inspect trusses showing discoloration, corrosion, or other evidence of deterioration. Discard and 

replace trusses that are damaged or defective. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design metal-plate-connected wood trusses. 

B. Structural Performance: Metal-plate-connected wood trusses shall be capable of withstanding 

design loads within limits and under conditions indicated. Comply with requirements in TPI 1 

unless more stringent requirements are specified below. 

1. Design Loads: As indicated. 

2. Maximum Deflection under Design Loads: 

a. Roof Trusses: Vertical deflection of [1/180] [1/240] [1/360] of span. 
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C. Comply with applicable requirements and recommendations of TPI 1, TPI DSB, and 

SBCA BCSI. 

D. Wood Structural Design Standard: Comply with applicable requirements in AF&PA's "National 

Design Specifications for Wood Construction" and its "Supplement." 

2.2 DIMENSION LUMBER 

A. Lumber: DOC PS 20 and applicable rules of any rules-writing agency certified by the American 

Lumber Standard Committee (ALSC) Board of Review. Provide lumber graded by an agency 

certified by the ALSC Board of Review to inspect and grade lumber under the rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. Provide dressed lumber, S4S. 

3. Provide dry lumber with [15] [19] percent maximum moisture content at time of dressing. 

B. Minimum Specific Gravity for Top Chords: 0.50. 

C. Permanent Bracing: Provide wood bracing that complies with requirements for miscellaneous 

lumber in Section 061000 "Rough Carpentry."  

2.3 METAL CONNECTOR PLATES 

A. Manufacturers:  Subject to compliance with requirements. Available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

1. Alpine Engineered Products, Inc.; an ITW company. 

2. Cherokee Metal Products, Inc.; Masengill Machinery Company. 

3. CompuTrus, Inc. 

4. Eagle Metal Products. 

5. Jager Building Systems, Inc.; a Tembec/SGF Rexfor company. 

6. MiTek Industries, Inc.; a subsidiary of Berkshire Hathaway Inc. 

7. Robbins Engineering, Inc. 

8. Truswal Systems Corporation; an ITW company. 

B. Source Limitations:  Obtain metal connector plates from single manufacturer. 

C. General: Fabricate connector plates to comply with TPI 1. 

D. Hot-Dip Galvanized-Steel Sheet: ASTM A 653/A 653M; Structural Steel (SS), high-strength 

low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel Type B (HSLAS 

Type B); G60 (Z180) coating designation; and not less than 0.036 inch (0.9 mm) thick. 

2.4 FASTENERS 

A. General: Provide fasteners of size and type indicated that comply with requirements specified in 

this article for material and manufacture. 
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1. Provide fasteners for use with metal framing anchors that comply with written 

recommendations of metal framing manufacturer. 

2. Where trusses are exposed to weather, in ground contact, made from pressure-

preservative treated wood, or in area of high relative humidity, provide fasteners with 

hot-dip zinc coating complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples: ASTM F 1667. 

2.5 METAL FRAMING ANCHORS AND ACCESSORIES 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide comparable 

product by one of the following: 

1. Cleveland Steel Specialty Co. 

2. KC Metals Products, Inc. 

3. Phoenix Metal Products, Inc. 

4. Simpson Strong-Tie Co., Inc. 

5. USP Structural Connectors. 

B. Allowable design loads, as published by manufacturer, shall comply with or exceed those 

indicated. Manufacturer's published values shall be determined from empirical data or by 

rational engineering analysis and demonstrated by comprehensive testing performed by a 

qualified independent testing agency. Framing anchors shall be punched for fasteners adequate 

to withstand same loads as framing anchors. 

C. Galvanized-Steel Sheet: Hot-dip, zinc-coated steel sheet complying with 

ASTM A 653/A 653M, G60 (Z180) coating designation. 

2.6 MISCELLANEOUS MATERIALS 

A. Galvanizing Repair Paint: SSPC-Paint 20, with dry film containing a minimum of 92 percent 

zinc dust by weight. 

2.7 FABRICATION 

A. Cut truss members to accurate lengths, angles, and sizes to produce close-fitting joints. 

B. Fabricate metal connector plates to sizes, configurations, thicknesses, and anchorage details 

required to withstand design loads for types of joint designs indicated. 

C. Assemble truss members in design configuration indicated; use jigs or other means to ensure 

uniformity and accuracy of assembly, with joints closely fitted to comply with tolerances in 

TPI 1. Position members to produce design camber indicated. 

1. Fabricate wood trusses within manufacturing tolerances in TPI 1. 

D. Connect truss members by metal connector plates located and securely embedded 

simultaneously in both sides of wood members by air or hydraulic press. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install wood trusses only after supporting construction is in place and is braced and secured. 

B. If trusses are delivered to Project site in more than one piece, assemble trusses before installing. 

C. Hoist trusses in place by lifting equipment suited to sizes and types of trusses required, 

exercising care not to damage truss members or joints by out-of-plane bending or other causes. 

D. Install and brace trusses according to TPI recommendations and as indicated. 

E. Install trusses plumb, square, and true to line and securely fasten to supporting construction. 

F. Space trusses as indicated; adjust and align trusses in location before permanently fastening. 

G. Anchor trusses securely at bearing points; use metal truss tie-downs or floor truss hangers as 

applicable. Install fasteners through each fastener hole in metal framing anchors according to 

manufacturer's fastening schedules and written instructions. 

H. Install and fasten permanent bracing during truss erection and before construction loads are 

applied. Anchor ends of permanent bracing where terminating at walls or beams. 

1. Install bracing to comply with Section 061000 "Rough Carpentry." 

I. Install wood trusses within installation tolerances in TPI 1. 

J. Do not alter trusses in field. Do not cut, drill, notch, or remove truss members. 

K. Replace wood trusses that are damaged or do not comply with requirements. 

1. Damaged trusses may be repaired according to truss repair details signed and sealed by 

the qualified professional engineer responsible for truss design, when approved by 

Engineer. 

3.2 REPAIRS AND PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather. If, despite 

protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate treatment. 

Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect wood trusses from weather. If, despite protection, wood trusses become wet, apply 

EPA-registered borate treatment. Apply borate solution by spraying to comply with EPA-

registered label. 

C. Repair damaged galvanized coatings on exposed surfaces according to ASTM A 780/A 780M 

and manufacturer's written instructions. 
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END OF SECTION 061753 
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SECTION 073113 - ASPHALT SHINGLES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Asphalt shingles. 

2. Underlayment. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For each exposed product and for each color and blend specified. 

C. Product test reports. 

D. Research/evaluation reports. 

E. Maintenance data. 

F. Warranties:  Sample of special warranties. 

1.3 QUALITY ASSURANCE 

A. Fire-Resistance Characteristics:  Where indicated, provide asphalt shingles and related roofing 

materials identical to those of assemblies tested for fire resistance per test method below by UL 

or another testing and inspecting agency acceptable to authorities having jurisdiction.  Identify 

products with appropriate markings of applicable testing agency. 

1. Exterior Fire-Test Exposure:  Class A; ASTM E 108 or UL 790, for application and roof 

slopes indicated. 

1.4 WARRANTY 

A. Special Warranty:  Standard form in which manufacturer agrees to repair or replace asphalt 

shingles that fail in materials or workmanship within specified warranty period. 

1. Material Warranty Period:  30 years from date of Substantial Completion, prorated, with 

first five years nonprorated. 

2. Algae-Discoloration Warranty Period:  Asphalt shingles will not discolor 10 years from 

date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 GLASS-FIBER-REINFORCED ASPHALT SHINGLES 

A. Laminated-Strip Asphalt Shingles, Base Bid:  ASTM D 3462, laminated, multi-ply overlay 

construction, glass-fiber reinforced, mineral-granule surfaced, and self-sealing. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide GAF 

Materials Corporation, Timberline 30, or comparable product by one of the following: 

a. CertainTeed Corporation. 

b. Georgia Pacific Corporation 

c. Owens Corning. 

2. Butt Edge:  Straight cut. 

3. Strip Size:  Manufacturer's standard. 

4. Algae Resistance:  Granules treated to resist algae discoloration. 

5. Color and Blends: As selected by Engineer from manufacturer's full range. 

 

B. Laminated-Strip Asphalt Shingles, Alternate No. 1:  ASTM D 3462, laminated, multi-ply 

overlay construction, glass-fiber reinforced, mineral-granule surfaced, and self-sealing. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide GAF 

Materials Corporation, Timberline Ultra, or comparable product by one of the following: 

a. CertainTeed Corporation. 

b. Georgia Pacific Corporation 

c. Owens Corning. 

2. Butt Edge:  Straight cut. 

3. Strip Size:  Manufacturer's standard. 

4. Algae Resistance:  Granules treated to resist algae discoloration. 

5. Color and Blends: As selected by Engineer from manufacturer's full range. 

 

2.2 UNDERLAYMENT MATERIALS 

A. Felt:  ASTM D 226, Type I, asphalt-saturated organic felts, nonperforated. 

B. Self-Adhering Sheet Underlayment, Granular Surfaced:  ASTM D 1970, minimum of 55-mil-

thick sheet; glass-fiber-mat-reinforced, SBS-modified asphalt; mineral-granule surfaced; with 

release paper backing; cold applied. 

1. Basis-of-Design Product:  Subject to compliance with requirements, provide GAF 

Materials Corporation, Weather Watch, or comparable product by one of the following: 

a. CertainTeed Corporation, WinterGuard 

b. Owens Corning WeatherLock G. 
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2.3 ACCESSORIES 

A. Asphalt Roofing Cement:  ASTM D 4586, Type II, asbestos free. 

B. Roofing Nails:  ASTM F 1667; aluminum, stainless-steel, copper, or hot-dip galvanized steel 

wire shingle nails, minimum 0.120-inch-diameter, barbed shank, sharp-pointed, with a 

minimum 3/8-inch-diameter flat head and of sufficient length to penetrate 3/4 inch into solid 

wood decking or extend at least 1/8 inch through OSB or plywood sheathing. 

1. Where nails are in contact with metal flashing, use nails made from same metal as 

flashing. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. General:  Comply with underlayment manufacturer's written installation instructions applicable 

to products and applications indicated unless more stringent requirements apply. 

B. Single-Layer Felt Underlayment:  Install on roof deck parallel with and starting at the eaves.  

Lap sides a minimum of 2 inches over underlying course.  Lap ends a minimum of 4 inches.  

Stagger end laps between succeeding courses at least 72 inches.  Fasten with roofing nails. 

1. Install felt underlayment on roof deck not covered by self-adhering sheet underlayment.  

Lap sides of felt over self-adhering sheet underlayment not less than 3 inches in direction 

to shed water.  Lap ends of felt not less than 6 inches over self-adhering sheet 

underlayment. 

2. Install fasteners at no more than 36 inch o.c. 

C. Self-Adhering Sheet Underlayment:  Install, wrinkle free, on roof deck.  Comply with low-

temperature installation restrictions of underlayment manufacturer if applicable.  Install at 

locations indicated below, lapped in direction to shed water.  Lap sides not less than 3-1/2 

inches.  Lap ends not less than 6 inches staggered 24 inches between courses.  Roll laps with 

roller.  Cover underlayment within seven days. 

1. Eaves:  Extend from edges of eaves 24 inches beyond interior face of exterior wall. 

2. Valleys:  Extend from lowest to highest point 18 inches on each side. 

3. Hips:  Extend 18 inches on each side. 

4. Ridges:  Extend 36 inches on each side without obstructing continuous ridge vent slot. 

3.2 METAL FLASHING INSTALLATION 

A. General:  Install metal flashings and other sheet metal to comply with requirements in 

Division 07 Section "Sheet Metal Flashing and Trim." 

1. Install metal flashings according to recommendations in ARMA's "Residential Asphalt 

Roofing Manual" and asphalt shingle recommendations in NRCA's "The NRCA Roofing 

and Waterproofing Manual." 
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3.3 ASPHALT SHINGLE INSTALLATION 

A. General:  Install asphalt shingles according to manufacturer's written instructions, 

recommendations in ARMA's "Residential Asphalt Roofing Manual," and asphalt shingle 

recommendations in NRCA's "The NRCA Roofing and Waterproofing Manual." 

B. Install starter strip along lowest roof edge, consisting of an asphalt shingle strip with tabs 

removed at least 7 inches with self-sealing strip face up at roof edge. 

1. Extend asphalt shingles 3/4 inch over fasciae at eaves and rakes. 

2. Install starter strip along rake edge. 

C. Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck 

with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform 

exposure. 

D. Install first and remaining courses of asphalt shingles stair-stepping diagonally across roof deck 

with manufacturer's recommended offset pattern at succeeding courses, maintaining uniform 

exposure. 

E. Fasten asphalt shingle strips with a minimum of six roofing nails located according to 

manufacturer's written instructions. 

1. When ambient temperature during installation is below 50 deg F, seal asphalt shingles 

with asphalt roofing cement spots. 

F. Closed-Cut Valleys:  Extend asphalt shingle strips from one side of valley 12 inches beyond 

center of valley.  Use one-piece shingle strips without joints in valley.  Fasten with extra nail in 

upper end of shingle.  Install asphalt shingle courses from other side of valley and cut back to a 

straight line 2 inches short of valley centerline.  Trim upper concealed corners of cut-back 

shingle strips. 

G. Ridge and Hip Cap Shingles:  Maintain same exposure of cap shingles as roofing shingle 

exposure.  Lap cap shingles at ridges to shed water away from direction of prevailing winds.  

Fasten with roofing nails of sufficient length to penetrate sheathing. 

1. Fasten ridge cap asphalt shingles to cover ridge vent without obstructing airflow. 

END OF SECTION 073113 
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SECTION 074113 - METAL ROOF PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Exposed-fastener, lap-seam metal roof panels. 

B. Related Sections: 

1. Division 05 Section "Steel Decking" for steel roof deck supporting metal roof panels. 

2. Division 07 Section "Joint Sealants" for field-applied sealants not otherwise specified in 

this Section. 

1.3 DEFINITIONS 

A. Metal Roof Panel Assembly:  Metal roof panels, attachment system components, miscellaneous 

metal framing, thermal insulation, and accessories necessary for a complete weathertight 

roofing system. 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Metal roof panels shall comply with performance requirements without 

failure due to defective manufacture, fabrication, installation, or other defects in construction. 

B. Delegated Design:  Design metal roof panel assembly, including comprehensive engineering 

analysis by a qualified professional engineer, using performance requirements and design 

criteria indicated. 

C. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580 for 

wind-uplift-resistance class indicated. 

1. Uplift Rating:  UL 90. 

D. Structural Performance:  Provide metal roof panel assemblies capable of withstanding the 

effects of gravity loads and the following loads and stresses within limits and under conditions 

indicated, based on testing according to ASTM E 1592: 

1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 
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a. Uniform pressure of 30 lbf/sq. ft. (1436 Pa), acting inward or outward. 

2. Snow Loads:  35 lbf/sq. ft. (1676 Pa). 

3. Deflection Limits:  Metal roof panel assemblies shall withstand wind and snow loads 

with vertical deflections no greater than 1/240 of the span. 

E. Thermal Movements:  Allow for thermal movements resulting from ambient and surface 

temperature changes.  Base calculations on surface temperatures of materials due to both solar 

heat gain and nighttime-sky heat loss. 

1. Temperature Change (Range):  120 deg F (67 deg C), ambient; 180 deg F (100 deg C), 

material surfaces. 

1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for each type of 

roof panel and accessory. 

B. Shop Drawings:  Show fabrication and installation layouts of metal roof panels; details of edge 

conditions, side-seam and endlap joints, panel profiles, corners, anchorages, trim, flashings, 

closures, and accessories; and special details.  Distinguish between factory- and field-assembled 

work. 

1. Accessories:  Include details of the following items, at a scale of not less than 1-1/2 

inches per 12 inches (1:10): 

a. Flashing and trim. 

b. Snow guards. 

C. Samples for Initial Selection:  For each type of metal roof panel indicated with factory-applied 

color finishes. 

1. Include similar Samples of trim and accessories involving color selection. 

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 

indicated below: 

1. Metal Roof Panels:  12 inches (300 mm) long by actual panel width.  Include fasteners, 

closures, and other metal roof panel accessories. 

2. Trim and Closures:  12 inches (300 mm) long.  Include fasteners and other exposed 

accessories. 

3. Accessories:  12-inch- (300-mm-) long Samples for each type of accessory. 

E. Delegated-Design Submittal:  For metal roof panel assembly indicated to comply with 

performance requirements and design criteria, including analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 
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1. Snow Retention System Calculations:  Include calculation of number and location of 

snow guards based on snow load, roof slope, panel length and finish, and seam type and 

spacing. 

F. Coordination Drawings:  Roof plans, drawn to scale, on which the following are shown and 

coordinated with each other, based on input from installers of the items involved: 

1. Roof panels and attachments. 

2. Purlins and rafters. 

3. Roof-mounted items including roof hatches, equipment supports, pipe supports and 

penetrations, lighting fixtures, snow guards, and items mounted on roof curbs. 

G. Manufacturer Certificates:  Signed by manufacturer certifying that roof panels comply with 

energy performance requirements specified in "Performance Requirements" Article. 

1. Submit evidence of meeting performance requirements. 

H. Qualification Data:  For qualified Installer. 

I. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, for each product. 

J. Field quality-control reports. 

K. Warranties:  Samples of special warranties. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by manufacturer. 

B. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 

C. Source Limitations:  Obtain each type of metal roof panels from single source from single 

manufacturer. 

D. Surface-Burning Characteristics: Provide metal roof panels having insulation core material with 

the following surface-burning characteristics as determined by testing identical products 

according to ASTM E 84 by a qualified testing agency.  Identify products with appropriate 

markings of applicable testing agency. 

1. Flame-Spread Index:  25 or less. 

2. Smoke-Developed Index:  450 or less. 

E. Fire-Resistance Ratings:  Where indicated, provide metal roof panels identical to those of 

assemblies tested for fire resistance per ASTM E 119 by a qualified testing agency.  Identify 

products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 

another qualified testing agency. 

2. Combustion Characteristics:  ASTM E 136. 
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F. Preinstallation Conference:  Conduct conference at Project site. 

1. Meet with Owner, Engineer, Owner's insurer if applicable, testing and inspecting agency 

representative, metal roof panel Installer, metal roof panel manufacturer's representative, 

Installer, and installers whose work interfaces with or affects metal roof panels including 

installers of roof accessories and roof-mounted equipment. 

2. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

3. Review methods and procedures related to metal roof panel installation, including 

manufacturer's written instructions. 

4. Examine deck substrate conditions for compliance with requirements, including flatness 

and attachment to structural members. 

5. Review structural loading limitations of deck during and after roofing. 

6. Review flashings, special roof details, roof drainage, roof penetrations, equipment curbs, 

and condition of other construction that will affect metal roof panels. 

7. Review governing regulations and requirements for insurance, certificates, and testing 

and inspecting if applicable. 

8. Review temporary protection requirements for metal roof panel assembly during and 

after installation. 

9. Review roof observation and repair procedures after metal roof panel installation. 

10. Document proceedings, including corrective measures and actions required, and furnish 

copy of record to each participant. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver components, sheets, metal roof panels, and other manufactured items so as not to be 

damaged or deformed.  Package metal roof panels for protection during transportation and 

handling. 

B. Unload, store, and erect metal roof panels in a manner to prevent bending, warping, twisting, 

and surface damage. 

C. Stack metal roof panels on platforms or pallets, covered with suitable weathertight and 

ventilated covering.  Store metal roof panels to ensure dryness.  Do not store metal roof panels 

in contact with other materials that might cause staining, denting, or other surface damage. 

D. Protect strippable protective covering on metal roof panels from exposure to sunlight and high 

humidity, except to extent necessary for period of metal roof panel installation. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted weather 

conditions permit metal roof panel work to be performed according to manufacturer's written 

instructions and warranty requirements. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with metal roof 

panels by field measurements before fabrication. 
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1.9 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with 

actual equipment provided. 

B. Coordinate metal roof panels with rain drainage work, flashing, trim, and construction of decks, 

parapets, walls, and other adjoining work to provide a leakproof, secure, and noncorrosive 

installation. 

1.10 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace metal roof panel assemblies that fail in materials or workmanship within specified 

warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including rupturing, cracking, or puncturing. 

b. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering. 

2. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Warranty on Panel Finishes:  Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace metal roof panels that show evidence of deterioration of 

factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Finish Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PANEL MATERIALS 

A. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet metallic coated by the hot-dip 

process and prepainted by the coil-coating process to comply with ASTM A 755/A 755M. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) coating 

designation; structural quality. 

2. Surface:  Smooth, flat finish. 

3. Concealed Finish:  Apply pretreatment and manufacturer's standard white or light-

colored acrylic or polyester backer finish, consisting of prime coat and wash coat with a 

minimum total dry film thickness of 0.5 mil (0.013 mm). 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

METAL ROOF PANELS 074113 - 6 

B. Panel Sealants: 

1. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound 

sealant tape with release-paper backing.  Provide permanently elastic, nonsag, nontoxic, 

nonstaining tape 1/2 inch (13 mm) wide and 1/8 inch (3 mm) thick. 

2. Joint Sealant:  ASTM C 920; elastomeric polyurethane, polysulfide, or silicone sealant; 

of type, grade, class, and use classifications required to seal joints in metal roof panels 

and remain weathertight; and as recommended in writing by metal roof panel 

manufacturer. 

3. Butyl-Rubber-Based, Solvent-Release Sealant:  ASTM C 1311. 

2.2 UNDERLAYMENT MATERIALS 

A. Slip Sheet:  Manufacturer's recommended slip sheet, of type required for application. 

2.3 MISCELLANEOUS MATERIALS 

A. Panel Fasteners:  Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded 

studs, and other suitable fasteners designed to withstand design loads.  Provide exposed 

fasteners with heads matching color of metal roof panels by means of plastic caps or factory-

applied coating.  Provide EPDM, PVC, or neoprene sealing washers. 

B. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil 

(0.4-mm) dry film thickness per coat.  Provide inert-type noncorrosive compound free of 

asbestos fibers, sulfur components, and other deleterious impurities. 

2.4 EXPOSED-FASTENER, LAP-SEAM METAL ROOF PANELS 

A. General:  Provide factory-formed metal roof panels designed to be installed by lapping side 

edges of adjacent panels and mechanically attaching panels to supports using exposed fasteners 

in side laps.  Include accessories required for weathertight installation. 

B. Tapered-Rib-Profile, Exposed-Fastener Metal Roof Panels:  Formed with raised, trapezoidal 

major ribs and intermediate stiffening ribs symmetrically spaced between major ribs. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. AEP-Span. 

b. Engineerural Metal Systems. 

c. Berridge Manufacturing Company. 

d. Butler Manufacturing; a BlueScope Steel company. 

e. CENTRIA Engineerural Systems. 

f. Copper Sales, Inc. 

g. Fabral. 

h. Flexospan Steel Buildings, Inc. 

i. Galvamet; Galvacer Building Systems. 
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j. MBCI; a division of NCI Building Systems, L. P. 

k. McElroy Metal, Inc. 

l. Metal Sales Manufacturing Corporation. 

m. Metecno-Morin; Division of Metecno Inc. 

n. Petersen Aluminum Corporation. 

o. Steelox Systems, L.L.C. 

p. United Steel Deck Inc.; Subsidiary of Bouras Industries Inc. 

q. VICWEST; Div. of Jenisys Engineered Products. 

2. Material:  Zinc-coated (galvanized) steel sheet, 0.034-inch (0.86-mm) nominal thickness. 

3. Major-Rib Spacing: 12 inches (305 mm) o.c. 

4. Panel Coverage:  36 inches (914 mm). 

5. Panel Height:  1.0 inch (25 mm). 

2.5 ACCESSORIES 

A. Roof Panel Accessories:  Provide components approved by roof panel manufacturer and as 

required for a complete metal roof panel assembly including trim, copings, fasciae, corner units, 

ridge closures, clips, flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match 

material and finish of metal roof panels unless otherwise indicated. 

1. Closures:  Provide closures at eaves and ridges, fabricated of same metal as metal roof 

panels. 

2. Closure Strips:  Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or 

closed-cell laminated polyethylene; minimum 1-inch- (25-mm-) thick, flexible closure 

strips; cut or premolded to match metal roof panel profile.  Provide closure strips where 

indicated or necessary to ensure weathertight construction. 

3. Backing Plates:  Provide metal backing plates at panel end splices, fabricated from 

material recommended by manufacturer. 

B. Flashing and Trim:  Formed from same material as roof panels, prepainted with coil coating, 

minimum 0.018 inch (0.45 mm) thick.  Provide flashing and trim as required to seal against 

weather and to provide finished appearance.  Locations include, but are not limited to, eaves, 

rakes, corners, bases, framed openings, ridges, fasciae, and fillers.  Finish flashing and trim with 

same finish system as adjacent metal roof panels. 

2.6 SNOW GUARDS 

A. Snow Guards:  Prefabricated, noncorrosive units designed to be installed without penetrating 

metal roof panels, and complete with predrilled holes, clamps, or hooks for anchoring. 

1. Surface-Mounted, Metal, Stop-Type Snow Guards:  Cast-aluminum stops designed for 

attachment to pan surface of metal roof panel using construction adhesive, silicone or 

polyurethane sealant, or adhesive tape. 

a. Products:  Subject to compliance with requirements, available products that may 

be incorporated into the Work include, but are not limited to, the following: 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

METAL ROOF PANELS 074113 - 8 

1) Berger Bros. Co. 

2) Mullane, M. J. Company, Inc. 

3) Precision Molding Co. Inc. 

4) Sno-Gem, Inc. 

5) Zaleski Snow-Guards & Roofing Specialties. 

2.7 FABRICATION 

A. Fabricate and finish metal roof panels and accessories at the factory to greatest extent possible, 

by manufacturer's standard procedures and processes and as necessary to fulfill indicated 

performance requirements.  Comply with indicated profiles and with dimensional and structural 

requirements. 

B. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full 

length of panel. 

C. Fabricate metal roof panel side laps with factory-installed captive gaskets or separator strips that 

provide a tight seal and prevent metal-to-metal contact, in a manner that will seal weathertight 

and minimize noise from movements within panel assembly. 

D. Sheet Metal Accessories:  Fabricate flashing and trim to comply with recommendations in 

SMACNA's "Engineerural Sheet Metal Manual" that apply to the design, dimensions, metal, 

and other characteristics of item indicated. 

1. Form exposed sheet metal accessories that are without excessive oil canning, buckling, 

and tool marks and that are true to line and levels indicated, with exposed edges folded 

back to form hems. 

2. End Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.  Form 

seams and seal with epoxy seam sealer.  Rivet joints for additional strength. 

3. End Seams for Other Than Aluminum:  Fabricate nonmoving seams with flat-lock seams.  

Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate 

elastomeric sealant to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 

allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices of size and metal thickness recommended by 

SMACNA's "Engineerural Sheet Metal Manual" or by metal roof panel manufacturer for 

application, but not less than thickness of metal being secured. 

2.8 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Engineerural and Metal Products" for 

recommendations for applying and designating finishes. 

B. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 

strippable, temporary protective covering before shipping. 
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C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  

Variations in appearance of adjoining components are acceptable if they are within the range of 

approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, metal roof panel supports, and other conditions 

affecting performance of the Work. 

B. Examine primary and secondary roof framing to verify that rafters, purlins, angles, channels, 

and other structural panel support members and anchorages have been installed within 

alignment tolerances required by metal roof panel manufacturer. 

C. Examine solid roof sheathing to verify that sheathing joints are supported by framing or 

blocking and that installation is within flatness tolerances required by metal roof panel 

manufacturer. 

D. Examine roughing-in for components and systems penetrating metal roof panels to verify actual 

locations of penetrations relative to seam locations of metal roof panels before metal roof panel 

installation. 

E. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to 

performance of the Work. 

F. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean substrates of substances harmful to insulation, including removing projections capable of 

interfering with insulation attachment. 

B. Miscellaneous Framing:  Install subpurlins, eave angles, furring, and other miscellaneous roof 

panel support members and anchorage according to metal roof panel manufacturer's written 

instructions. 

3.3 UNDERLAYMENT INSTALLATION 

A. Apply slip sheet over underlayment before installing metal roof panels. 

3.4 METAL ROOF PANEL INSTALLATION, GENERAL 

A. Provide metal roof panels of full length from eave to ridge unless otherwise indicated or 

restricted by shipping limitations. 
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B. Thermal Movement.  Rigidly fasten metal roof panels to structure at one and only one location 

for each panel.  Allow remainder of panel to move freely for thermal expansion and contraction.  

Predrill panels for fasteners. 

C. Install metal roof panels as follows: 

1. Commence metal roof panel installation and install minimum of 300 sq. ft. (27.8 sq. m.) 

in presence of factory-authorized representative. 

2. Field cutting of metal panels by torch is not permitted. 

3. Install panels perpendicular to purlins. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Flash and seal metal roof panels with weather closures at eaves, rakes, and perimeter of 

all openings. 

6. End Splices:  Locate panel end splices over, but not attached to, structural supports.  

Stagger panel end splices to avoid a four-panel splice condition. 

7. Install metal flashing to allow moisture to run over and off metal roof panels. 

D. Fasteners: 

1. Steel Roof Panels:  Use stainless-steel fasteners for surfaces exposed to the exterior and 

galvanized-steel fasteners for surfaces exposed to the interior. 

2. Aluminum Roof Panels:  Use aluminum or stainless-steel fasteners for surfaces exposed 

to the exterior and aluminum or galvanized-steel fasteners for surfaces exposed to the 

interior. 

3. Copper Roof Panels:  Use copper, stainless-steel, or hardware-bronze fasteners. 

E. Anchor Clips:  Anchor metal roof panels and other components of the Work securely in place, 

using manufacturer's approved fasteners according to manufacturers' written instructions. 

F. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 

protect against galvanic action by painting contact surfaces with bituminous coating, by 

applying rubberized-asphalt underlayment to each contact surface, or by other permanent 

separation as recommended by metal roof panel manufacturer. 

1. Coat back side of roof panels with bituminous coating where roof panels will contact 

wood, ferrous metal, or cementitious construction. 

G. Joint Sealers:  Install gaskets, joint fillers, and sealants where indicated and where required for 

weatherproof performance of metal roof panel assemblies.  Provide types of gaskets, fillers, and 

sealants indicated or, if not indicated, types recommended by metal roof panel manufacturer. 

1. Seal metal roof panel end laps with double beads of tape or sealant, full width of panel.  

Seal side joints where recommended by metal roof panel manufacturer. 

2. Prepare joints and apply sealants to comply with requirements in Division 07 Section 

"Joint Sealants." 

3.5 METAL ROOF PANEL INSTALLATION 

A. Lap-Seam Metal Roof Panels:  Fasten metal roof panels to supports with fasteners at each 

lapped joint at location and spacing recommended by manufacturer. 
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1. Apply panels and associated items for neat and weathertight enclosure.  Avoid "panel 

creep" or application not true to line. 

2. Lap ribbed or fluted sheets one full rib corrugation. 

3. Provide metal-backed neoprene or EPDM washers under heads of exposed fasteners 

bearing on weather side of metal roof panels. 

4. Locate and space exposed fasteners in uniform vertical and horizontal alignment.  Use 

proper tools to obtain controlled uniform compression for positive seal without rupture of 

washer. 

5. Install screw fasteners with power tools having controlled torque adjusted to compress 

washer tightly without damage to washer, screw threads, or panels.  Install screws in 

predrilled holes. 

6. Provide sealant tape at lapped joints of metal roof panels and between panels and 

protruding equipment, vents, and accessories. 

7. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end 

laps, and on side laps of nesting-type panels; on side laps of corrugated nesting-type, 

ribbed, or fluted panels; and elsewhere as needed to make panels weatherproof to driving 

rains. 

8. At panel end splices, nest panels with minimum 6-inch (150-mm) end lap, sealed with 

butyl-rubber sealant and fastened together by interlocking clamping plates. 

3.6 ACCESSORY INSTALLATION 

A. General:  Install accessories with positive anchorage to building and weathertight mounting and 

provide for thermal expansion.  Coordinate installation with flashings and other components. 

1. Install components required for a complete metal roof panel assembly including trim, 

copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, 

and similar items. 

B. Flashing and Trim:  Comply with performance requirements, manufacturer's written installation 

instructions, and SMACNA's "Engineerural Sheet Metal Manual."  Provide concealed fasteners 

where possible, and set units true to line and level as indicated.  Install work with laps, joints, 

and seams that will be permanently watertight and weather resistant. 

1. Install exposed flashing and trim that is without excessive oil canning, buckling, and tool 

marks and that is true to line and levels indicated, with exposed edges folded back to 

form hems.  Install sheet metal flashing and trim to fit substrates and to result in 

waterproof and weather-resistant performance. 

2. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  

Space movement joints at a maximum of 10 feet (3 m) with no joints allowed within 24 

inches (600 mm) of corner or intersection.  Where lapped expansion provisions cannot be 

used or would not be sufficiently weather resistant and waterproof, form expansion joints 

of intermeshing hooked flanges, not less than 1 inch (25 mm) deep, filled with mastic 

sealant (concealed within joints). 
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3.7 SNOW GUARD INSTALLATION 

A. Stop-Type Snow Guards:  Attach snow guards to metal roof panels with adhesive, sealant, or 

adhesive tape, as recommended by manufacturer.  Do not use fasteners that will penetrate metal 

roof panels. 

1. Provide two (2) rows of snow guards, spaced 24 inches apart, staggered, beginning 24 

inches up from lower roof edge, with each snow guard centered between panel ribs. 

3.8 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align metal roof panel units within installed tolerance of 1/4 

inch in 20 feet (6 mm in 6 m) on slope and location lines as indicated and within 1/8-inch (3-

mm) offset of adjoining faces and of alignment of matching profiles. 

3.9 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect 

metal roof panel installation, including accessories.  Report results in writing. 

B. Remove and replace applications of metal roof panels where inspections indicate that they do 

not comply with specified requirements. 

C. Additional inspections, at Contractor's expense, will be performed to determine compliance of 

replaced or additional work with specified requirements. 

3.10 CLEANING 

A. Remove temporary protective coverings and strippable films, if any, as metal roof panels are 

installed unless otherwise indicated in manufacturer's written installation instructions.  On 

completion of metal roof panel installation, clean finished surfaces as recommended by metal 

roof panel manufacturer.  Maintain in a clean condition during construction. 

B. Replace metal roof panels that have been damaged or have deteriorated beyond successful 

repair by finish touchup or similar minor repair procedures. 

END OF SECTION 074113 
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SECTION 074600 - SIDING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes vinyl siding. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For siding including related accessories. 

C. Qualification Data:  For qualified siding Installer. 

D. Product certificates. 

E. Product test reports. 

F. Research/evaluation reports. 

G. Maintenance data. 

H. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. Vinyl Siding Installer Qualifications:  A qualified installer who employs a VSI-Certified 

Installer on Project. 

B. Vinyl Siding Certification Program:  Provide vinyl siding products that are listed in VSI's list of 

certified products. 

C. Source Limitations:  Obtain each type, color, texture, and pattern of siding, including related 

accessories, from single source from single manufacturer. 

1.4 WARRANTY 

A. Special Warranty:  Standard form in which manufacturer agrees to repair or replace siding that 

fail(s) in materials or workmanship within specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 VINYL SIDING 

A. General:  Integrally colored vinyl siding complying with ASTM D 3679. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to, the following: 

a. Alcoa Home Exteriors, Inc. 

b. Alside. 

c. CertainTeed Corp. 

d. Crane Performance Siding. 

e. Gentek Building Products, Inc. 

f. Heartland Building Products. 

g. Kaycan Ltd. 

h. Louisiana-Pacific Corporation. 

i. Mitten Inc. 

j. Owens Corning. 

k. Resource Materials Corporation. 

l. Rollex Corporation. 

m. Royal Building Products. 

n. Variform, Inc. 

B. Horizontal Pattern:  8-inch (203-mm) exposure in plain, double, 4-inch (102-mm) board style. 

C. Texture:  Smooth. 

D. Nominal Thickness:  0.040 inch (1.0 mm). 

E. Minimum Profile Depth (Butt Thickness):  1/2 inch (13 mm). 

F. Nailing Hem:  Double thickness. 

G. Colors:  As selected by Engineer from manufacturer's full range of industry colors. 

2.2 ACCESSORIES 

A. Siding Accessories, General:  Provide starter strips, edge trim, outside and inside corner caps, 

and other items as recommended by siding manufacturer for building configuration. 

1. Provide accessories made from same material as and matching texture of adjacent siding 

unless otherwise indicated. 

B. Vinyl Accessories:  Integrally colored vinyl accessories complying with ASTM D 3679 except 

for wind-load resistance. 

1. Texture:  Smooth. 
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C. Flashing:  Provide aluminum flashing complying with Division 07 Section "Sheet Metal 

Flashing and Trim" at window and door heads and where indicated. 

1. Finish for Aluminum Flashing:  High-performance organic finish, same color as siding. 

D. Fasteners: 

1. For fastening to wood, use siding nails of sufficient length to penetrate a minimum of 1 

inch into substrate. 

2. For fastening fiber cement, use hot-dip galvanized fasteners. 

2.3 FINISHES 

A. Factory Primer:  Provide factory applied universal primer. 

1. Subject to compliance with requirements, provide PrimePlus by James Hardie 

Commercial, or a comparable product by the other manufacturers listed in Paragraph 

2.A.1. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and other 

conditions affecting performance of siding and related accessories. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Comply with siding manufacturer's written installation instructions applicable to 

products and applications indicated unless more stringent requirements apply. 

1. Do not install damaged components. 

2. Center nails in elongated nailing slots without binding siding to allow for thermal 

movement. 

B. Install vinyl siding and related accessories according to ASTM D 4756. 

1. Install fasteners for horizontal vinyl siding no more than 16 inches (400 mm) o.c. 

C. Install joint sealants as specified in Division 07 Section "Joint Sealants" and to produce 

weathertight installation. 
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3.3 ADJUSTING AND CLEANING 

A. Remove damaged, improperly installed, or otherwise defective materials and replace with new 

materials complying with specified requirements. 

B. Clean finished surfaces according to manufacturer's written instructions and maintain in a clean 

condition during construction. 

END OF SECTION 074600 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Formed roof drainage sheet metal fabrications. 

2. Formed steep-slope roof sheet metal fabrications. 

3. Formed wall sheet metal fabrications. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show installation layouts of sheet metal flashing and trim, including plans, 

elevations, expansion-joint locations, and keyed details.  Distinguish between shop- and field-

assembled work. 

1. Include details for forming, joining, supporting, and securing sheet metal flashing and 

trim, including pattern of seams, termination points, fixed points, expansion joints, 

expansion-joint covers, edge conditions, special conditions, and connections to adjoining 

work. 

C. Samples:  For each exposed product and for each finish specified. 

D. Maintenance data. 

E. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Engineerural Sheet Metal 

Manual" unless more stringent requirements are specified or shown on Drawings. 

1.4 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer agrees to 

repair finish or replace sheet metal flashing and trim that shows evidence of deterioration of 

factory-applied finishes within 20 years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage by applying a 

strippable, temporary protective film before shipping. 

B. Aluminum Sheet:  ASTM B 209, alloy as standard with manufacturer for finish required, with 

temper as required to suit forming operations and performance required. 

1. Exposed Coil-Coated Finishes: 

a. Two-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing not less 

than 70 percent PVDF resin by weight in color coat. 

2. Color:  As selected by Engineer from manufacturer's full range. 

2.2 UNDERLAYMENT MATERIALS 

A. Felt:  ASTM D 226, Type II (No. 30), asphalt-saturated organic felt, nonperforated. 

2.3 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective coatings, 

separators, sealants, and other miscellaneous items as required for complete sheet metal flashing 

and trim installation and recommended by manufacturer of primary sheet metal or manufactured 

item unless otherwise indicated. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking rivets and 

bolts, and other suitable fasteners designed to withstand design loads and recommended by 

manufacturer of primary sheet metal or manufactured item. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer head. 

a. Exposed Fasteners:  Heads matching color of sheet metal using plastic caps or 

factory-applied coating. 

b. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable for 

metal being fastened. 

c. Spikes and Ferrules:  Same material as gutter; with spike with ferrule matching 

internal gutter width. 

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 

3. Fasteners for Stainless-Steel Sheet:  Series 300 stainless steel. 

C. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant; 

polyisobutylene plasticized; heavy bodied for hooked-type expansion joints with limited 

movement. 

D. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 
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2.4 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with recommendations in 

SMACNA's "Engineerural Sheet Metal Manual" that apply to design, dimensions, geometry, 

metal thickness, and other characteristics of item indicated.  Fabricate items at the shop to 

greatest extent possible. 

1. Obtain field measurements for accurate fit before shop fabrication. 

2. Form sheet metal flashing and trim without excessive oil canning, buckling, and tool 

marks and true to line and levels indicated, with exposed edges folded back to form 

hems. 

3. Conceal fasteners and expansion provisions where possible.  Exposed fasteners are not 

allowed on faces exposed to view. 

B. Sealed Joints:  Form nonexpansion but movable joints in metal to accommodate elastomeric 

sealant. 

C. Expansion Provisions:  Where lapped expansion provisions cannot be used, form expansion 

joints of intermeshing hooked flanges, not less than 1 inch deep, filled with butyl sealant 

concealed within joints. 

D. Fabricate cleats and attachment devices from same material as accessory being anchored or 

from compatible, noncorrosive metal. 

E. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal with 

elastomeric sealant unless otherwise recommended by sealant manufacturer for intended 

use.  Rivet joints where necessary for strength. 

2.5 ROOF DRAINAGE SHEET METAL FABRICATIONS 

A. Hanging Gutters:  Fabricate to cross section indicated, complete with end pieces, outlet tubes, 

and other accessories as required.  Fabricate in minimum 96-inch-long sections.  Furnish flat-

stock gutter spacers and gutter brackets fabricated from same metal as gutters, of size 

recommended by SMACNA but not less than twice the gutter thickness.  Fabricate expansion 

joints, expansion-joint covers,] and gutter accessories from same metal as gutters. 

1. Style:  G 

2. Material:  Aluminum, 0.040 inch thick. 

B. Downspouts:  Fabricate rectangular downspouts complete with mitered elbows.  Furnish with 

metal hangers, from same material as downspouts, and anchors. 

1. Hanger Style:  SMACNA 1-35G. 

2. Fabricate from the following materials: 

a. Aluminum:  0.024 inch thick. 



STATEWIDE HOPPER RACKS FY18-20  SEPTEMBER 20, 2017 

DELDOT CONTRACT NO. T201780103   

 

SHEET METAL FLASHING AND TRIM 076200 - 4 

2.6 STEEP-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Apron, Step, Cricket, and Backer Flashing:  Fabricate from the following materials: 

1. Aluminum:  0.032 inch thick. 

B. Drip Edges:  Fabricate from the following materials: 

1. Aluminum:  0.032 inch thick. 

C. Fascia:  Fabricate from the following materials: 

1. Aluminum:  0.032 inch thick. 

D. Roof-Penetration Flashing:  Fabricate from the following materials: 

1. Aluminum:  0.032 inch thick. 

PART 3 - EXECUTION 

3.1 UNDERLAYMENT INSTALLATION 

A. Felt Underlayment:  Install felt underlayment with adhesive for temporary anchorage.  Apply in 

shingle fashion to shed water, with lapped joints of not less than 2 inches. 

3.2 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work securely in 

place, with provisions for thermal and structural movement so that completed sheet metal 

flashing and trim shall not rattle, leak, or loosen, and shall remain watertight.  Use fasteners, 

solder, welding rods, protective coatings, separators, sealants, and other miscellaneous items as 

required to complete sheet metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line and levels indicated.  Provide uniform, 

neat seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 

performance.  Verify shapes and dimensions of surfaces to be covered before fabricating 

sheet metal. 

3. Space cleats not more than 12 inches apart.  Anchor each cleat with two fasteners.  Bend 

tabs over fasteners. 

4. Install exposed sheet metal flashing and trim without excessive oil canning, buckling, and 

tool marks. 

5. Install sealant tape where indicated. 

6. Torch cutting of sheet metal flashing and trim is not permitted. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive substrates, 

protect against galvanic action by painting contact surfaces with bituminous coating or by other 

permanent separation as recommended by SMACNA. 
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1. Coat back side of uncoated aluminum and stainless-steel sheet metal flashing and trim 

with bituminous coating where flashing and trim will contact wood, ferrous metal, or 

cementitious construction. 

2. Underlayment:  Where installing metal flashing directly on cementitious or wood 

substrates, install a course of felt underlayment and cover with a slip sheet or install a 

course of polyethylene sheet. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  Space 

movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner or 

intersection.  Where lapped expansion provisions cannot be used or would not be sufficiently 

watertight, form expansion joints of intermeshing hooked flanges, not less than 1 inch deep, 

filled with sealant concealed within joints. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate [wood sheathing not less than 1-1/4 

inches for nails and not less than 3/4 inch for wood screws]. 

E. Seal joints as shown and as required for watertight construction. 

F. Rivets:  Rivet joints in uncoated aluminum where indicated and where necessary for strength. 

3.3 ROOF DRAINAGE SYSTEM INSTALLATION 

A. General:  Install sheet metal roof drainage items to produce complete roof drainage system 

according to SMACNA recommendations and as indicated.  Coordinate installation of roof 

perimeter flashing with installation of roof drainage system. 

B. Hanging Gutters:  Join sections with riveted and soldered joints or with lapped joints sealed 

with sealant.  Provide for thermal expansion.  Attach gutters at eave or fascia to firmly anchored 

gutter brackets spaced not more than 36 inches apart.  Provide end closures and seal watertight 

with sealant.  Slope to downspouts. 

1. Install gutter with expansion joints not exceeding, 50 feet  apart.  Install expansion-joint 

caps. 

C. Downspouts:  Join sections with 1-1/2-inch telescoping joints.  Provide hangers with fasteners 

designed to hold downspouts securely to walls.  Locate hangers at top and bottom and at 

approximately 60 inches o.c. in between. 

3.4 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance requirements[] and 

SMACNA's "Engineerural Sheet Metal Manual."  Provide concealed fasteners where possible, 

set units true to line, and level as indicated.  Install work with laps, joints, and seams that will be 

permanently watertight and weather resistant. 

B. Roof-Penetration Flashing:  Coordinate installation of roof-penetration flashing with installation 

of roofing and other items penetrating roof.  Seal with butyl sealant and clamp flashing to pipes 

that penetrate roof. 
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3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation and 

weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder and sealants. 

C. Remove temporary protective coverings and strippable films as sheet metal flashing and trim 

are installed unless otherwise indicated in manufacturer's written installation instructions. 

END OF SECTION 076200 
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SECTION 079200 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 

2. Urethane joint sealants. 

3. Latex joint sealants. 

4. Acoustical joint sealants. 

1.2 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples:  For each kind and color of joint sealant required. 

C. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 

2. Joint-sealant manufacturer and product name. 

3. Joint-sealant formulation. 

4. Joint-sealant color. 

D. Product test reports. 

E. Warranties. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM C 1021 to conduct the testing 

indicated. 

1.4 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or 

replace joint sealants that do not comply with performance and other requirements specified in 

this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for 

each liquid-applied joint sealant specified, including those referencing ASTM C 920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 

B. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous 

substrates, provide products that have undergone testing according to ASTM C 1248 and have 

not stained porous joint substrates indicated for Project. 

C. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in 

repeated contact with food, provide products that comply with 21 CFR 177.2600. 

2.2 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for each 

liquid-applied chemically curing sealant specified, including those referencing ASTM C 920 

classifications for type, grade, class, and uses related to exposure and joint substrates. 

B. Single-Component Mildew-Resistant Neutral-Curing Silicone Sealant ES-1: 

1. Products: 

a. Pecora Corporation; 898. 

b. Tremco; Tremsil 600 White. 

2. Type and Grade:  S (single component) and NS (nonsag). 

3. Class:  25. 

4. Use Related to Exposure:  NT (nontraffic). 

5. Uses Related to Joint Substrates:  G, A, and, as applicable to joint substrates indicated, O. 

a. Use O Joint Substrates:  stainless steel, galvanized steel, vitreous china, and plastic 

laminate. 

C. Multicomponent Nonsag Urethane Sealant ES-2: 

1. Products: 

a. Pecora Corporation; Dynatrol II. 

b. Tremco; Dymeric 511. 

c. Tremco; Vulkem 922. 

2. Type and Grade:  M (multicomponent) and NS (nonsag). 

3. Class:  50. 

4. Use Related to Exposure:  NT (nontraffic). 

5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates 

indicated, O. 
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a. Use O Joint Substrates: aluminum coated with a high-performance coating 

galvanized steel brick concrete masonry units. 

D. Multicomponent Pourable Urethane Sealant ES-3: 

1. Products: 

a. Pecora Corporation; Dynatrol II-SG. 

b. Sika Corporation, Inc.; Sikaflex - 2c SL. 

c. Sonneborn, Division of ChemRex Inc.; SL 2. 

2. Type and Grade:  M (multicomponent) and P (pourable). 

3. Class:  25. 

4. Uses Related to Exposure:  T (traffic). 

5. Uses Related to Joint Substrates:  M, G, A, and, as applicable to joint substrates 

indicated, O. 

a. Use O Joint Substrates:  aluminum coated with a high-performance coating 

terrazzo tile. 

2.3 SOLVENT-RELEASE JOINT SEALANTS 

A. Butyl-Rubber-Based Solvent-Release Joint Sealant SRS-1:  Comply with ASTM C 1085. 

1. Products: 

a. Bostik Findley; Bostik 300. 

b. Fuller, H. B. Company; SC-0296. 

c. Fuller, H. B. Company; SC-0288. 

d. Pecora Corporation; BC-158. 

e. Polymeric Systems Inc.; PSI-301 

f. Sonneborn, Division of ChemRex Inc.; Sonneborn Multi-Purpose Sealant. 

g. Tremco; Tremco Butyl Sealant. 

2.4 LATEX JOINT SEALANTS 

A. Latex Sealant LS-1:  Comply with ASTM C 834, Type P, Grade NF. 

B. Products: 

1. Bostik Findley; Chem-Calk 600. 

2. Pecora Corporation; AC-20+. 

3. Schnee-Morehead, Inc.; SM 8200. 

4. Sonneborn, Division of ChemRex Inc.; Sonolac. 

5. Tremco; Tremflex 834. 
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2.5 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Sealant for Exposed and Concealed Joints AS-1:  Manufacturer's standard nonsag, 

paintable, nonstaining latex sealant complying with ASTM C 834 and the following: 

1. Product effectively reduces airborne sound transmission through perimeter joints and 

openings in building construction as demonstrated by testing representative assemblies 

according to ASTM E 90. 

2. Products: 

a. Pecora Corporation; AC-20 FTR Acoustical and Insulation Sealant. 

b. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

2.6 JOINT SEALANT BACKING 

A. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface 

skin), and of size and density to control sealant depth and otherwise contribute to producing 

optimum sealant performance. 

B. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 

manufacturer. 

2.7 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of 

sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate 

tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants 

and sealant backing materials. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer's written instructions. 

1. Remove laitance and form-release agents from concrete. 

2. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do 

not stain, harm substrates, or leave residues capable of interfering with adhesion of joint 

sealants. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as 

indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to 
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comply with joint-sealant manufacturer's written instructions.  Confine primers to areas of joint-

sealant bond; do not allow spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with 

adjoining surfaces that otherwise would be permanently stained or damaged by such contact or 

by cleaning methods required to remove sealant smears.  Remove tape immediately after tooling 

without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of kind indicated to support sealants during application and at position 

required to produce cross-sectional shapes and depths of installed sealants relative to joint 

widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings.

2. Do not stretch, twist, puncture, or tear sealant backings.

3. Remove absorbent sealant backings that have become wet before sealant application and

replace them with dry materials.

C. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

D. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses in each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow

optimum sealant movement capability.

E. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 

curing begins, tool sealants according to requirements specified in subparagraphs below to form 

smooth, uniform beads of configuration indicated; to eliminate air pockets; and to ensure 

contact and adhesion of sealant with sides of joint. 

1. Remove excess sealant from surfaces adjacent to joints.

2. Use tooling agents that are approved in writing by sealant manufacturer and that do not

discolor sealants or adjacent surfaces.

3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise

indicated.

F. Acoustical Sealant Installation:  Comply with ASTM C 919 and with manufacturer's written 

recommendations. 

G. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 
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3.3 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application JS-1:  Exterior vertical and horizontal nontraffic construction joints in 

cast-in-place concrete. 

1. Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range. 

B. Joint-Sealant Application JS-2:  Exterior horizontal nontraffic and traffic isolation and 

contraction joints in cast-in-place concrete slabs. 

1. Joint Sealant:  multi-component pourable urethane sealant ES-3. 

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range. 

C. Joint-Sealant Application JS-3:  Exterior perimeter joints between frames of doors, windows 

and louvers, and adjoining materials. 

1. Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range. 

D. Joint-Sealant Application JS-4:  Exterior vertical and horizontal non traffic joints between 

flashing components where limited sliding movement occurs, and between flashing and other 

components where limited sliding movement occurs. 

1. Joint Sealant:  Butyl-Rubber-Based Solvent-Release Joint Sealant SRS-1. 

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range. 

E. Joint-Sealant Application JS-5:  Vertical control and expansion joints on exposed interior 

surfaces of exterior walls. 

1. Joint Sealant:   Multicomponent nonsag urethane sealant ES-2. 

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range. 

F. Joint-Sealant Application JS-6:  Interior perimeter joints of exterior openings. 

1. Joint Sealant:  Multicomponent nonsag urethane sealant ES-2. 

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range. 

G. Joint-Sealant Application JS-7:  Interior joints between plumbing fixtures and adjoining walls, 

floors, and counters.  Interior joints between toilet accessories and adjoining walls, floors and 

counters.  Interior joints between casework and adjoining surfaces.  Interior joints between food 

service equipment and adjoining surfaces.  Interior joints between cut edges of resilient floor 

materials and hollow metal door frames and aluminum entrance systems. 

1. Joint Sealant:  Single-component mildew-resistant neutral-curing silicone sealant ES-1. 

2. Joint-Sealant Color:  White at plumbing fixtures and toilet accessories and adjoining 

surfaces, translucent between casework and food service equipment and adjoining 

surfaces and between resilient materials and adjacent door frames. 

H. Joint-Sealant Application JS-8:  Perimeter joints between interior wall surfaces and frames of 

interior doors and windows. 
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1. Joint Sealant:  Latex sealant.

2. Joint-Sealant Color:  As selected by Engineer from manufacturer's full range.

END OF SECTION 079200 


