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SECTION 011000 - SUMMARY

PART 1 - GENERAL

11

1.2

13

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2004, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY
Section Includes:

Project information.

Work covered by Contract Documents.
Work under separate contracts.

Access to site.

Work restrictions.

Specification and Drawing conventions.

oL E

Related Requirements:
1. Section 015000 "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.
PROJECT INFORMATION
Project Identification: Newark Regional Transportation Center, Station Building
1. Project Location: Newark, DE.
Owner: Delaware Transportation Corporation.
1. Owner's Representative: Mr. Mark C. Tudor, P.E.
Delaware Department of Transportation
Assistant Director North Project Development

Architect:

1. Whitman Requardt Associates, LLP 801 South Caroline Street, Baltimore, Maryland
21231.

Architect's Consultants: Architect has retained the following design professionals who have
prepared designated portions of the Contract Documents:

1. Arora Engineers, Inc., 61 Wilmington-West Chester Pike, Suite 100, Chadds Ford, PA.
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WORK COVERED BY CONTRACT DOCUMENTS
The Work of Project is defined by the Contract Documents and consists of the following:

1. This is Phase Two of three phases for the Newark Regional Transportation Center. Phase
One is the surface parking lot and the re-located utilities adjacent to South College
Avenue. Phase Two is the Station Building, elevator and stair to Concourse, and Phase
Three includes the new track work, passenger platform and connecting bridge from the
Station Building. The intersection of bridge and Station Building will be temporarily
closed up and made weather-tight in the Phase Two contract work.

Type of Contract:

1. The Phase Two project will be constructed under a single prime contract, and
coordination will be required with the Phase One project.

WORK UNDER SEPARATE CONTRACTS

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 or other contracts.

Coordinate the Work of this Contract with work performed under separate contracts.

Preceding Work: Owner will award separate contract for the following construction operations

at Project site. Those operations are scheduled to begin around June 1, 2017 and will be

conducted simultaneously with this Contract. Substantial completion may occur in June 2018

before Work under this Contract is complete.

1. The Contract will be to perform general site work for a parking lot, roads and utilities.

Concurrent Work: Owner will award a separate contract for the following construction

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

this Contract.

1. Advantech Incorporated will install the security systems for the building and site in
conduit provided by this Contract.

Subsequent Work: Separate contracts for the following additional work to be performed at site
following Substantial Completion.

1. Relocation of the railroad tracks and construction of the train platform will be performed
by Amtrak and other Contractors within a time frame yet to be determined, and more than
likely after completion of this Contract.

ACCESS TO SITE

Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do not disturb
portions of Project site beyond areas in which the Work is indicated.

Condition of Existing Grounds: Maintain portions of existing grounds, landscaping, and
hardscaping, associated with existing train platform to the east of the South College Avenue
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Bridge, which will be affected by construction operations throughout construction period.
Repair damage caused by construction operations.

WORK RESTRICTIONS
Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

On-Site Work Hours: Limit work in the existing building to normal business working hours of
6:00 a.m. to 6:00 p.m., Monday through Friday, unless otherwise indicated.

Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

1. Notify Owner and City of Newark not less than two days in advance of proposed utility
interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.

Noise, Vibration, and Odors: Coordinate operations that may result in high levels of noise and
vibration, odors, or other disruption to Owner occupancy with Owner.

1. Notify Owner and City of Newark not less than two days in advance of proposed utility
interruptions.
2. Obtain Owner's written permission before proceeding with utility interruptions.

Restricted Substances: Use of tobacco products and other controlled substances within any
building on Project site is not permitted.

SPECIFICATION AND DRAWING CONVENTIONS

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

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

Division 01 General Requirements: Requirements of Sections in Division 01 apply to the Work
of all Sections in the Specifications.

Drawing Coordination: Requirements for materials and products identified on Drawings are

described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

011000 -3



Contract #T7201451604

1. Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 014530 - SPECIAL INSPECTION SERVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 REFERENCES
A.  American Concrete Institute (ACI)
1. ACI 318 “Building Code Requirements for Structural Concrete” (2014)
B.  American Institute of Steel Construction (AISC):
1. AISC 360 “Steel Construction Manual — 14" Edition” (2010)
C.  American Society of Civil Engineers (ASCE):
1. ASCE 7 “Minimum Design Loads for Buildings and Other Structures” (2010)
2. ACI 530 Building Code Requirements for Masonry Structures (2013)
3. ACI 530.1 “Specification for Masonry Structures” (2013)
D.  American Welding Society (AWS)
B5.1: Specification for the Qualification of Welding Inspectors (AWS B5.1).
D1.1: Structural Welding Code — Steel (AWS D1.1/D1.1M).

D1.3: Structural Welding Code — Sheet Steel (AWS D1.3).
D1.4: Structural Welding Code — Reinforcing Steel (AWS D1.4).

el NS =

E.  Steel Deck Institute (SDI)

1. SDI-QA/QC “Standard for Quality Control and Quality Assurance for Installation of
Steel Deck” (2011)

F. Steel Joist Institute (SJI)
1. SJI-JG “Standard Specification for Joist Girders” (2010)
2. SJI-K “Standard Specification for Open Web Steel Joists, K-Series” (2010)
3. SJI-LH/DLH “Standard Specification for Longspan Steel Joists, LH-Series and Deep
Longspan Steel Joists, DLH-Series” (2010)

G.  Code of the Town of Ocean City, MD
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International Code Council:

1. 2015 International Building Code (IBC).

DEFINITIONS

Approved Agency: An established and recognized agency that is regularly engaged in
conducting tests or furnishing inspection services, where such agency has been approved by the
Building Official.

Approved Fabricator: An established and qualified person, firm, or corporation approved by the
Building Official per the qualifications required in this Section.

Architect of Record (AR): The Registered Design Professional retained by the Owner to design
and specify architectural construction and whose signature and seal appears on the Owner-
approved architectural construction documents.

Building Official: The officer or other designated authority charged with the administration and
enforcement of the Code of the Town of Ocean City, MD, or a duly authorized representative.

Certificate of Compliance: A certificate stating that materials and products meet specified
standards or that work was done in compliance with approved construction documents.

Certification: A statement of professional opinion by a registered design professional that
indicates that the item(s) under consideration meet the requirement of the approved construction
document. Certifications shall bear the original seal and signature of the design professional
making the statement.

Completion Letter: A certification letter signed and sealed by the design professional(s) of
record who performed special inspections stating that the construction elements specified for
special inspections have been inspected and conform to the approved Construction Documents
and specifications.

Construction Documents: Plans, specifications, and other documents prepared for the purposes
of obtaining a building permit.

Owner-Approved Documents: Construction documents approved by the Owner and Building
Official.

Fabrication and Erection Documents: Written, graphic and pictorial documents prepared or
assembled after issuance of a building permit describing the design, location and physical
characteristics of building components or materials necessary for fabrication, assembly or
erection of project elements.

Final Report of Special Inspections: A certification by the Special Inspector (SI) indicating that
specified special inspections are completed and meet the requirements of the approved
construction documents and project specifications.

Inspection: The observation of work and the performance of tests for certain building or
structure components.
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Inspection and Testing Agency: Agency or agencies retained by the Owner and approved by the
Building Official to perform special inspections and materials testing as required by IBC and
the Building Official. Contractors are barred from retaining the services of inspection and
testing agencies for Special Inspections.

Mechanical Engineer of Record (MER): The registered mechanical engineer retained by the
owner to have ultimate responsibility to design or specify mechanical systems and
specifications.

Non-Structural Elements: Elements of a building that are not primary or secondary structural
elements such as exterior curtain walls and cladding, non-load-bearing partitions, stair railings,
etc.

Quality Control Inspector (QCI): Individual designated by the erector or fabricator to perform
controls and inspections implemented by the erector or fabricator, as applicable, to ensure that
the material provided and work performed meet the requirements of the approved construction
documents and referenced standards.

Special Inspection: Inspection of construction requiring the expertise of an approved Special
Inspector in order to ensure compliance with the Code of the Town of Ocean City, MD and the
approved Construction Documents.

1. Continuous Special Inspection: Special Inspection by the Special Inspector who is
present when and where the work to be inspected is being performed.

2. Periodic Special Inspection: Special Inspection by the Special Inspector who is
intermittently present where the work to be inspected has been or is being performed.

Special Inspector: A qualified person employed or retained by an Approved Agency, hired by
the Owner, and approved by the Building Official as having the competence necessary to
inspect a particular type of construction requiring Special Inspection.

Statement of Special Inspections (SSI): A statement prepared by the Owner and appropriate
registered design professionals in responsible charge and submitted by the permit applicant for
review and approval by the Building Official. The SSI indicates the scope of special inspections
applicable to a construction project and identifies the names and qualifications of the design
professionals and inspection and testing agencies that will provide those services.

Structural Engineer of Record (SER): The registered structural engineer retained by the Owner
to have ultimate responsibility to design or specify structural documents and specifications.
SUMMARY

This Section includes the following:

1. Administrative and procedural requirements for Special Inspection services.
2. Statement of Special Inspections, including a Schedule of Special Inspections

Requirements for Special Inspections are outlined in the Statement and Schedule of Special
Inspections included in this Section.
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The Owner will procure and bear all costs of the Special Inspections and Special Inspector’s
testing laboratory, except as otherwise noted. The Special Inspector will be the manager of the
Special Inspection process. The Special Inspector checks the certification of all other inspecting
agents required by Special Inspections and coordinates their activities. The Special Inspector
carries the exclusive responsibility for assuring that the inspections indicated are performed.
The Statement of Special Inspections will be required by the Building Official as a condition for
building permit issuance.

Special Inspections are required to verify compliance with requirements specified or indicated.
These services do not relieve Contractor of responsibility for compliance with Contract
Document requirements.

STRUCTURES AND BUILDING ELEMENTS SUBJECT TO SPECIAL INSPECTIONS

This section shall apply to newly constructed building elements and modifications to existing
building elements, newly constructed and modifications to foundation elements, and element
fabrication procedures that are subject to special inspections as required by the IBC. Special
inspections are required for:

1. Inspection of fabricators in accordance with IBC 1704.2.5

2. Structural steel construction in accordance with IBC 1705.2.1 and the quality assurance
inspection requirements of AISC 360.

Steel construction other than structural steel in accordance with IBC 1705.2.2

Concrete construction in accordance with IBC 1705.3.

Masonry construction in accordance with IBC 1705.4 and the quality assurance
inspection requirements of TMS 402/ACI 530/ASCE 5 and TMS 602/ACI 530.1/ASCE
6.

6. Soils and foundation construction in accordance with IBC 1705.6.

7. Cast-in-place foundations in accordance with IBC 1705.8.

8. Special inspections for seismic resistance in accordance with IBC 1705.11.

9. Testing and qualification for seismic resistance in accordance with IBC 1705.12.

10.  Sprayed fire-resistant materials in accordance with IBC 1705.13.

11.  Mastic and intumescent fire-resistant coatings in accordance with IBC 1705.14.

12.  Exterior Insulation and Finish Systems (EIFS) in accordance with IBC 1705.15.

13.  Fire-resistant penetrations and joints in accordance with IBC 1705.16.

14.  Smoke Control Systems in accordance with IBC 1705.17 and DPS requirements.

ok w

Special inspections shall also be required for proposed work that is, in the opinion of the
building official, unusual in its nature, such as, but not limited to, the following examples:

1. Construction materials and systems that are alternatives to materials and systems
prescribed by this code.

2. Unusual design applications of materials described in this code.

3. Materials and systems required to be installed in accordance with additional
manufacturer’s instructions that prescribe requirements not contained in this code or in
standards referenced by this code.

4, Sheeting and shoring, underpinning, curtain walls, facade, light gage metal framing, etc.
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C.  Where a task is noted to be performed by both QC and special inspection, it is permitted to
coordinate the inspection function between the QCI and special inspector so that the inspection
functions are performed by only the one party. Where special inspection relies upon inspection
functions performed by the QC, the approval of the engineer and the owner is required.

QUALIFICATIONS

1.

Approved Agency:

The Approved Agency must meet one of the following requirements:

a. Agency maintains current accreditation as a special inspection agency by the IAS
within the scope of accreditation issued by IAS.

b. Agency maintains current accreditation as a special inspection agency in
accordance with ASTM E329.

C. Provide for review and Building Official approval, the agency’s project
history/experience of comparable projects as applicable for the special inspections
required for the submitted project.

B.  Special Inspectors:

1.

Prior to the start of construction, the Approved Agencies shall provide written
documentation to the Building Official demonstrating the competence and relevant
experience or training of the Special Inspectors who will perform the Special Inspections
and tests during construction. Experience or training shall be considered relevant where
the documented experience or training is related in complexity to the same type of
Special Inspection or testing activities for projects of similar complexity and material
gualities.

Special Inspectors of welding shall be qualified to the satisfaction of the Approved
Agency’s written practice, and in accordance with either of the following:

a. Welding inspectors (WIs) or senior welding inspectors (SWIs), as defined in AWS
B5.1, Standard for the Qualification of Welding Inspectors, except associate
welding inspectors (AWIs) are permitted to be used under the direct supervisions
of WIs, who are on the premises and available when weld inspection is being
conducted, or

b. Qualified under the provisions of AWS D1.1, subclause 6.1.4.

Special Inspectors of bolting shall be qualified on the basis of documented training and
experience in structural bolting inspection.

Special Inspectors performing nondestructive testing, other than visual inspections, shall
be qualified in accordance with their employer’s written practice, which shall meet or
exceed the criteria of AWS D1.1 Structural Welding Code-Steel, subclause 6.14.6, and
the following:

a. American Society for Nondestructive Testing (ASNT) SNT-TC-1A,
Recommended Practice for the Qualification and Certification of Nondestructive
Testing Personnel.

b. ASNT CP-189, Standard for the Qualification and Certification of Nondestructive
Testing Personnel
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Special Inspectors of cold-formed steel deck shall be a qualified person who shall
demonstrate competence, to the satisfaction of the Building Official and satisfy the
following qualifications:

a.

Welding Inspector (WI) or higher as defined in AWS B5.1, except Associate
Welding Inspectors (AWI) shall be permitted to be used under the direct
supervision of WI’s or higher who are on the premises and available when weld
inspection is being conducted; or

Qualified by training or experience, or both, in deck installation, inspection, or
testing and competent to perform inspection of the work.

Mechanical fastener inspection personnel shall be qualified in accordance with the
Approved Agency’s written practice on the basis of training and experience in
inspection of like or similar fasteners and shall be competent to perform inspection
of the work.

RESPONSIBILITIES

Owner (or Owner’s Representative) Responsibilities: Provide funding of the Special Inspection
program and contract with an Approved Agency.

1.

General:

a.

S@

Submit permit applications that include a complete Statement of Special
Inspections (SSI).

Retain all professionals involved in the process of special inspection including the
Special Inspector (SI).

Submit time schedules.

Schedule and conduct pre-construction meeting.

Oversee the design, construction, and permitting for the project to ensure that the
project is in compliance with approved construction documents.

Notify the Owner if there is a change in the design team and reasons for the
change.

Assure prompt distribution of inspection activity reports.

Submit all structural revisions to the Structural Engineer of Record (SER) for
review and approval, prior to commencement of the work. A copy of the SER
approved revisions must also be submitted to the SI and the Owner (when
required) prior to commencement of the work.

Contractor Responsibilities: The Contractor is responsible for retesting where results of
inspections, tests, or other quality-control services prove unsatisfactory and indicate
noncompliance with Contract Document requirements, regardless of whether the original test
was Contractor’s responsibility.

1.

2.

Acknowledge receipt and understanding of the submitted Statement of Special
Inspections form approved by the Building Official.

The Contractor shall correct deficiencies in work that inspections and laboratory test
reports have indicated to be not in compliance with requirements.

The cost of retesting construction, revised or replaced by the Contractor, is the
Contractor’s responsibility where required tests performed on original construction
indicated noncompliance with Contract Document requirements.
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Special Inspections 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.

a. Specified tests, inspections, and related actions do not limit Contractor’s other
guality-assurance and quality-control procedures that facilitate compliance with the
Contract Document requirements.

Associated Services: The Contractor shall cooperate with agencies performing required
inspections, tests, and similar services, and provide reasonable services as requested.
Notify the agency in advance of operations to permit assignment of personnel. Auxiliary
services required include, but are not limited to, the following:

a. Conduct a meeting with the Special Inspector, applicable sub-contractors, Owner,
and Building Official at the beginning of the job in order to coordinate anticipated
inspection schedules, notification of inspections required by the special inspections
program and those required by the building inspector, job access, location access,
report filing/storage/delivery, response to deficiency reports, and special inspection
final reporting.

b. Provide safe access for the Special Inspector to inspect and test the work.

Furnish incidental labor and facilities necessary to facilitate inspections and tests.

d. Provide and maintain for the sole use of the Special Inspector or Special Inspectors
adequate facilities for safe storage and proper curing of test samples on the Project
Site.

e. Provide the Special Inspector(s) with access to the approved plans, shop drawings,
and submittals and the location of the area(s) to be inspected.

f. Retain, at the jobsite, all special inspection records submitted by the Special

Inspector(s) and providing access to these records for review by the Owner,

Owner’s Representative, or Building Official upon request.

Provide security and protection of samples and test equipment at the Project Site.

The Contractor shall designate a representative (the superintendent or an assistant

to the superintendent) who shall be the direct point-of-contact with the Special

Inspector during each phase of the work. Discrepancies noted during the progress

of the work will be reported to the Contractor’s representative for corrective

action. Communications given by the Special Inspector to the Contractor’s
representative shall be as binding.

i Coordinate all construction and management efforts in response to correcting items
described within deficiency and/or discrepancy reports.

J Provide the Building Official and Special Inspector an opportunity to witness the
approved repairs identified in reports.

134

S@

Coordination:

a. Contractor shall coordinate sequence of activities to accommodate the required
Special Inspections with a minimum of delay and to avoid removing and/or
replacing construction to accommodate testing and inspections.

b. Contractor shall be responsible for scheduling Special Inspections. Schedule times
for tests, inspections, obtaining samples, and all other required activities due to
special inspections.

C. Contractor shall notify the Special Inspector(s) 48 hours prior to the need for field
inspections and 7 days prior to the need for off-site shop or plant inspections.
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Contractor shall reimburse the Owner for cancelled or postponed special
inspections, except as due to unforeseen weather conditions or other circumstances
beyond the control of the Contractor and/or subcontractor(s).

d. Contractor shall schedule Special Inspections as efficiently as possible. Contractor
shall reimburse the Owner for Special Inspection fees where the Approved
Agency(s) is not utilized or is under-utilized for the scheduled Special Inspections.
The Owner shall reserve the right to cancel Special Inspections requests where the
guantity of testing and inspections is insufficient and/or not specifically itemized.

C.  Special Inspector Responsibilities:

1.

6.

General:

a. Shall be retained by the Owner.

b. Shall be a qualified person who shall demonstrate competence, to the satisfaction
of the Owner, for the inspection of the particular type of construction or operation
requiring special inspection. The Special Inspector shall provide written
documentation to the Owner demonstrating his or her competence and relevant
experience or training. Experience or training shall be considered relevant when
the documented experience or training is related in complexity to the same type of
special inspection activities for projects of similar complexity and material
gualities.

C. Provide construction inspection and testing services of required scope and
frequency to offer a professional opinion that the constructed project was built in
accordance with the Owner-approved construction documents, and that
construction has been tested and inspected in accordance with the SSI and
applicable codes and standards.

d. Work with the Owner and with other members of the design team to develop the
statement of special inspections.

e. Verify that all fabricators of structural elements comply with applicable quality
assurance programs.

Conduct and interpret tests, state in each report whether test specimens comply with
requirements, specifically state any deviations therefrom, and record work required and
performed to correct deficiencies.

Keep records of all inspections and tests which will be furnished to the Building Official,
the Architect, and the Structural Engineer of Record.

Notify the Architect and Contractor promptly of irregularities and deficiencies observed
in the Work during performance of its services. All discrepancies will be brought to the
immediate attention of the Contractor for correction. If discrepancies are not corrected,
the discrepancies will be brought to the attention of the Building Official and the
Structural Engineer of Record.

Prepare a final report documenting completion of all required Special Inspections and
corrections of any discrepancies noted will be submitted to the Building Official prior to,
and as a condition of, issuance of the Certificate of Use and Occupancy.

Do not perform any duties of the Contractor.

D.  Special Inspections Testing Agent Responsibilities: The independent agency engaged to
perform inspections, sampling, and testing of materials and construction specified in individual
Sections shall cooperate with the Architect and Contractor in performance of the agency’s
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duties. The testing agency shall provide qualified personnel to perform required inspections and

tests.

1.

Notify Architect 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.

SUBMITTALS

A.  The Special Inspector and the Independent Testing Agency shall submit a certified written

report, in duplicate, of each inspection, test, or similar service to the Engineer.

1. Submit additional copies of each written report directly to the governing authority.

2. Report Data: Written reports of each inspection, test, or similar service include, but are

not limited to the following:

Date of issue.

Project title and number.

Name, address and telephone number of testing agency.
Dates and locations of samples and tests or inspections.
Names of individuals making the inspection or test.
Designation of the Work and test method.

Identification of product and Specification Section.
Complete inspection and test data.

Test results and an interpretation of test results.

Ambient conditions at the time of sample taking and testing.
Comments or professional opinion on whether inspected or tested Work complies
with Contract Document requirements.

I Name and signature of laboratory inspector.

m.  Recommendations on retesting.

AT SQ@mho o0 o

B.  Submit, to the Engineer, proposed revisions to the Contract Documents as a result of deficiency
reports.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

35

A.

STATEMENT OF SPECIAL INSPECTIONS

Perform Special Inspections per attached “Schedule of Special Inspections.”

STRUCTURAL STEEL

Sl and QCI shall perform required verifications and inspections listed in Tables 1 and 2 of

“Schedule of Special Inspections.”

MASONRY

Perform Level B Quality Assurance for the following:

1. Masonry structures in Risk Category 1, Il, or 11l (ASCE 7-10, Table 1.5-1) that are not
empirically designed masonry, veneer masonry, or glass unit masonry.

2. Masonry structures in Risk Category IV (ASCE 7-10, Table 1.5-1) that are veneer

masonry or glass unit masonry.

Perform Level C Quality Assurance for masonry structures in Risk Category IV (ASCE 7-10,
Table 1.5-1) that are not empirically designed masonry, veneer masonry, or glass unit masonry.

Special inspections are not required for masonry structures in Risk Category I, 11, or 11l (ASCE

7-10, Table 1.5-1) that are empirically designed masonry, veneer masonry, or glass unit
masonry.

STEEL OTHER THAN STRUCTURAL STEEL, MASONRY, CONCRETE, SOILS, AND
FOUNDATIONS

Sl shall perform required verifications and inspections listed in Tables 3 to 9 of “Schedule of
Special Inspections.”

See Section 1.3 for definitions of “Periodic Special Inspection” and “Continuous Special
Inspection.”
REPAIR AND PROTECTION

General: Upon completion of inspection, testing, sample taking and similar services, repair
damaged construction and restore substrates and finishes.

Protect construction exposed by or for quality-control service activities, and protect repaired
construction.
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C. Repair and protection is Contractor’s responsibility, regardless of the assignment of
responsibility for inspection, testing, or similar services.

END OF SECTION 014530
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SCHEDULE OF SPECIAL INSPECTIONS

Observe — Observe these items on a random basis. Operations need not be delayed pending these inspections.
Frequency of observations shall be adequate to confirm that the work has been performed in
accordance with the applicable documents. In the event that observations determine that the
materials and/or workmanship are not in conformance with the applicable documents, additional
inspections shall be performed to determine the extent of non-conformance.

Perform — Perform these tasks for each welded joint or member, each bolted connection, or each steel

element

Continuous — Continuous Special Inspection

Periodic — Periodic Special Inspection

Document — Within the listed tasks, shall mean the Special Inspector shall prepare reports or other
appropriate written documentation indicating that the work has or has not been performed in
accordance with the Construction Documents

STRUCTURAL STEEL

INSPECTION TASKS PRIOR TO WELDING (Table N5.4-1, AISC 360-10)

Required | Task

Perform Observe

Description

1. Welding procedure

specifications X -
(WPSs) available
2. Manufacturer
certifications for
welding consumables X )
available
3. Welder identification Fabricator or erector shall maintain a system
system ) X by which a Welo!er whq has welded a joint or
member can be identified. Stamps, if used,
shall be the low-stress type.
4. Fit-up groove welds e Joint preparation
(including joint e Dimensions (alignment, root opening, root
geometry) ] % face, bevel) N
e Cleanliness (condition of steel surfaces)
e Tacking (tack weld quality and location)
e Backing type and fit (if applicable)
5. Configuration and
finish of access holes i X
6. Fit-up of fillet welds ¢ Dimensions (alignment, gaps at root)
- X ¢ Cleanliness (condition of steel surfaces)

e Tacking (tack weld quality and location)
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STRUCTURAL STEEL
INSPECTION TASKS DURING WELDING (Table N5.4-2, AISC 360-10)
Required | Task Perform Observe | Description
1. Use of qualified
welders ] X
2. Control and handling ¢ Packaging
of welding - X e Exposure control.
consumables
3. No welding over
cracked tack welds i X
4. Environmental e Wind speed within limits
L - X S
conditions e Precipitation and temperature
5. WPS followed e Settings on welding equipment
e Travel speed
¢ Selected welding materials
i X e Shielding gas type/flow rate
¢ Preheat applied
e Interpass temperature maintained
(min./max.)
e Proper position (F, V, H, OH)
6. Welding techniques e Interpass and final cleaning
- X e Each pass within profile limitations

e Each pass meets quality requirements
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STRUCTURAL STEEL
INSPECTION TASKS AFTER WELDING (TABLE N5.4-3, AISC 360-10)
Required | Task Perform Observe | Description
1. Welds cleaned - X
2. Size, length, and
location of welds X ]
3. Welds meet visual e Crack prohibition
acceptance criteria e Weld/base-metal fusion
e Crater cross section
X - o Weld profiles
o Weld size
¢ Undercut
e Porosity
4. Arc strikes X -
5. k-area When welding of doubler plates, continuity
X i plates or_stiffene_rs has been performed in the
k-area, visually inspect the web k-area for
cracks within 3 in. of the weld.
6. Backing removed
and weld tabs
removed (if X -
required)
7. Repair activities X -
8. Document
acceptance or X i

rejection of welded
joint or member
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NONDESTRUCTIVE TESTING (SECTION N5.5, AISC 360-10)

Required

Task

Perform Observe

Description

1. CJP welds (Risk Cat.

1)

Ultrasonic testing shall be performed on 10%
of CJP groove welds in butt, T- and corner
joints subject to transversely applied tension
loading in materials 5/16-inch thick or greater.
Testing rate must be increased if > 5% of
welds tested have unacceptable defects.

2. CJP welds (Risk Cat.

I or1V)

Ultrasonic testing shall be performed on all
CJP groove welds in butt, T- and corner joints
subject to transversely applied tension loading
in materials 5/16-inch thick or greater.

3. PJP welds

Ultrasonic testing shall be performed on 10%
of PJP groove welds in butt, T- and corner
joints subject to transversely applied tension
loading in materials 5/16-inch thick or greater.
Testing rate must be increased if > 5% of
welds tested have unacceptable defects.

4. Fillet welds

Magnetic particle testing shall be performed
on 10% of fillet welds > 5/16”

5. Access holes (flange
thickness > 27)

Thermally cut surfaces of access holes shall
be magnetic particle tested or penetrant tested
when the flange thickness exceeds 2 in. for
rolled shapes, or when the web thickness
exceeds 2 in. for built-up shapes. Any cracks
shall be deemed unacceptable regardless of
size or location.

6. Welded joints
subject to fatigue

Radiographic or Ultrasonically inspect welded
joints identified on the contract documents to
be subject to fatigue per sections 5.1, 5.2, 5.3,
5.4,6.1, 6.2, and 6.3 of Table A-3.1, AISC
360-10.

7. K-area NDT

Where welding of doubler plates, continuity
plates or stiffeners has been performed in the
k-area, the web shall be tested for cracks
using magnetic particle testing (MT). The
MT inspection area shall include the k-area
base metal within 3-inches of the weld. The
MT shall be performed no sooner than 48
hours following completion of the welding.
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NONDESTRUCTIVE TESTING (SECTION N5.5, AISC 360-10)

Required

Task

Perform Observe

Description

8.Base metal NDT for
lamellar tearing and
laminations

After joint completion, base metal thicker
than 1 1/2 in. loaded in tension in the through-
thickness direction in tee and corner joints,
where the connected material is greater than
3/4 in. and contains CJP groove welds, shall
be ultrasonically tested for discontinuities
behind and adjacent to the fusion line of such
welds.

9.Beam cope and
access hole

At welded splices and connections, thermally
cut surfaces of beam copes and access holes
shall be tested using magnetic particle testing
or penetrant testing, when the flange thickness
exceeds 1 1/2 in. for rolled shapes, or when
the web thickness exceeds 1 1/2 in. for built-
up shapes.

10. Reduced beam
section repair

Magnetic particle testing shall be performed
on any weld and adjacent area of the reduced
beam section (RBS) cut surface that has been
repaired by welding, or on the base metal of
the RBS cut surface if a sharp notch has been
removed by grinding.

11. Weld tab removal
sites

At the end of welds where weld tabs have
been removed, magnetic particle testing shall
be performed on the same beam-to-column
joints receiving UT.
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STRUCTURAL STEEL

INSPECTION TASKS PRIOR TO BOLTING (TABLE N5.6-1, AISC 360-10)

Required

Task

Perform

Observe

Description

1. Manufacturer’s certifications
available for fastener materials

X

2. Fasteners marked in accordance
with ASTM requirements

X

3. Proper fasteners selected for
joint detail (grade, type, bolt
length if threads are to be
excluded from shear plane

4. Proper bolting procedure
selected for joint detail

5. Connecting elements, including
appropriate faying surface
condition and hole preparation,
if specified, meet applicable
requirements

6. Pre-installation verification
testing by installation
personnel observed and
documented for fastener
assemblies and methods used

7. Proper storage provided for
bolts, nuts, washers, and other
fastener components
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STRUCTURAL STEEL

INSPECTION TASKS DURING BOLTING (TABLE N5.6-2, AISC 360-10)

Required | Task Perform | Observe | Description

1. Fastener assemblies, of suitable
condition, placed in all holes
and washers (if required) are ) X

positioned as required

2. Joint brought to the snug-tight

condition prior to pretensioning - X
operations
3. Fastener component not turned
by the wrench prevented from - X
rotating

4. Fasteners are pretensioned in
accordance with RCSC
Specification, progressing
systematically from the most
rigid point toward the free
edges

INSPECTION TASKS AFTER BOLTING (TABLE N5.6-3, AISC 360-10)

Required | Task Perform | Observe | Description

1. Document acceptance or X _

rejection of bolted connections

OTHER STEEL INSPECTION TASKS (SECTION N5.7, AISC 360-10)

Required | Task Perform Observe | Description
1. Anchor rods and Verify the diameter, grade, type, and length of
other embedments X i the anchor rod or embedded item_, and the
supporting extent or depth of embedment prior to
structural steel placement of concrete.
2. Fabricated steel or Verify compliance with the details shown on
erected steel frame the construction documents, such as braces,
- X ) :
stiffeners, member locations and proper
application of joint details at each connection.
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INSPECTION OF COMPOSITE CONSTRUCTION (SECTION N6 & TABLE N6.1, AISC 360-10)

Required

Task

Perform Observe

Description

1. Placement and
installation of steel
deck

e Per AWS D1.3

o Verification of the welding consumables,
WPS, and qualifications of welding
personnel prior to the start of the work

¢ Observations of the work in progress

¢ Visual inspection of all completed welds

e Verification of deck fasteners, other than

X welds, to be used prior to the start of the
work
e Observations of the work in progress to
confirm installation of fasteners in
conformance with the manufacturer’s
recommendations, and a visual inspection
of the completed installation
2. Placement and Per AWS D1.1
installation of steel
headed stud X i
anchors
3. Document
acceptance or X i

rejection of steel
elements
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COLD-FORMED STEEL DECK

INSPECTION TASKS PRIOR TO DECK PLACEMENT (SDI QA/QC)

Required

Task

Perform

Observe

Description

1.

Verify compliance of
materials (decks and all deck
accessories) with Construction
Documents, including
profiles, material properties,
and base metal thickness

Document acceptance or
rejection of deck and deck
accessories

INSPECTION TASKS AFTER TO DECK PLACEMENT (SDI QA/QC)

Required

Task

Perform

Observe

Description

1.

Verify compliance of deck
and all deck accessories
installation with Construction
Documents

X

Verify deck materials are
represented by the mill
certifications that comply with
the Construction Documents

Document acceptance or
rejection of installation of
deck and deck accessories

INSPECTION TASKS PRIOR TO WELDING (SDI QA/QC)

Required

Task

Perform

Observe

Description

1.

Welding procedure
specifications (WPS)
available

X

Manufacturer certifications for
welding consumables
available

X

Material identification
(type/grade)

X

Check welding equipment
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COLD-FORMED STEEL DECK

INSPECTION TASKS DURING WELDING (SDI QA/QC)

Required | Task Perform | Observe | Description
1. Use of qualified welders - X
2. Control and handling of i X
welding consumables
3. Environmental conditions
(wind speed, moisture, - X
temperature)
4. WPS followed - X
INSPECTION TASKS AFTER WELDING (SDI QA/QC)
Required | Task Perform | Observe | Description
1. Verify size and location of
welds, including support, X -
sidelap, and perimeter welds
2. Welds meet visual acceptance X i
criteria
3. Verify repair activities X -
4. Documents acceptance or
rejection of welds X i
INSPECTION TASKS PRIOR TO MECHANICAL FASTENING (SDI QA/QC)
Required | Task Perform | Observe | Description
1. Manufacturer installation
instructions available for - X
mechanical fasteners
2. Proper tools available for
fastener installation i X
3. Proper storage for mechanical i X
fasteners
INSPECTION TASKS DURING TO MECHANICAL FASTENING (SDI QA/QC)
Required | Task Perform | Observe | Description
1. Fasteners are positioned as i X
required
2. Fasteners are installed in
accordance with - X

manufacturer’s instructions
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COLD-FORMED STEEL DECK

INSPECTION TASKS AFTER MECHANICAL FASTENING (SDI QA/QC)

Required | Task Perform | Observe | Description
1. Check spacing, type, and
installation of support X -
fasteners
2. Check spacing, type, and
installation of sidelap X -
fasteners
3. Check spacing, type, and
installation of perimeter X -
fasteners
4. Verify repair activities X -
5. Document acceptance or
rejection of mechanical X -
fasteners
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CONCRETE CONSTRUCTION

SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION (IBC TABLE 1705.3)

Required | Task Continuous | Periodic | Referenced Standard
1. Inspect reinforcement, including ACI 318 Ch. 20, 25.2, 25.3,
prestressing tendons, and verify - X 26.6.1-26.6.3
placement
2. Reinforcing bar welding AWS D1.4, ACI 318: 26.6.4
a. Verify weldability of
reinforcing bars other than - X
ASTM A706
b. Inspect single-pass fillet welds, X
maximum 5/16”
c. Inspect all other welds X -
3. Inspect anchors cast in concrete - X ACI 318:17.8.2
4. Inspect anchors post-installed in ICC ES Reports shall be
hardened concrete members available indicating that
- - anchors are approved for
intended
application/installation
a. Adhesive anchors installed in ACI 318:17.8.2.4
horizontally or upwardly
L : . . X -
inclined orientation to resist
sustained tension loads
b. Mechanical anchors and ACI 318:17.8.2
adhesive anchors not defined in - X
4.a
5. Verify use of required mix design ACI 318: Ch. 19, 26.4.3,
] X | 2644
6. Prior to concrete placement, ASTM C172, ASTM C31,
fabricate specimens for strength ACI 318: 26.4, 26.12
tests, perform slump and air X -
content tests, and determine the
temperature of the concrete
7. Inspect concrete and shotcrete ACI 318: 26.5
placement for proper application X -
techniques
8. Verify maintenance of specified i X ACI 318: 26.5.3-26.5.5
curing temperature and technigues
9. Inspect prestressed concrete for: X - ACI 318: 26.10
] a. Application of prestressing X i
forces
O b. Grouting of bonded prestressing
tendons
10. Inspect erection of precast concrete i X ACI 318: 26.9
members
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SPECIAL INSPECTIONS AND TESTS OF CONCRETE CONSTRUCTION (IBC TABLE 1705.3)

Required

Task Continuous

Periodic

Referenced Standard

11. Verify in-situ concrete strength,
prior to stressing of tendons in
post-tensioned concrete and prior -
to removal of shores and forms
from beams and structural slabs

ACI 318: 26.11.2

12. Inspect formwork for shape,
location and dimensions of the -
concrete member being formed

ACI 318: 26.11.1.2(b)
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MASONRY CONSTRUCTION - LEVEL B

PRIOR TO CONSTRUCTION (SPEC ARTICLE 1.5, TMS-602/ACI 530.1-11):

Required | Task Continuous | Periodic | Description
Review material certificates, Verify that materials conform to the
mix designs, test results and - X requirements of the approved
construction procedures construction documents.
AS CONSTRUCTION BEGINS (TABLE 1.19.2, TMS-402/ACI 530-11):
Required | Task Continuous | Periodic | Description
1. Proportions of site- Verify that mortar is of the type and
prepared mortar color specified on the construction
i X documents, th_at_ it C(_)nfor_ms to ASTM C
270, and that it is mixed in accordance
with Article 2.6 A of TMS-602/ACI
530.1.
Construction of mortar i X Verify that mortar joints comply with
joints Acrticle 3.3 B of TMS-602/ACI 530.1.
Grade and size of Verify that prestressing tendons comply
prestressing tendons and with Article 2.4 B of TMS-602/ACI
O anchorages - X 530.1 and that anchorages, couplers,
and end blocks comply with Article 2.4
H.
Location of Verify that reinforcement is placed in
reinforcement, accordance with Article 3.4 of TMS-
connectors, and - X 602/ACI 530.1. Prestressing tendons
prestressing tendons and shall be placed per Article 3.6 A.
anchorages
Prestressing technique Verify that prestressing technique
O - X complies with Article 3.6 B of TMS-
602/ACI 530.1.
Properties of thin-bed Verify that mortar complies with Article
mortar for AAC masonry 2.1 C of TMS-602/ACI 530.1.
O C X Continuous inspection for the first 5000
square feet of wall and periodic for all
following applications.
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MASONRY CONSTRUCTION - LEVEL B

PRIOR TO GROUTING (TABLE 1.19.2, TMS-402/AC1 530-11):

Required | Task Continuous | Periodic | Description
1. Grout space Verify that grout space is free of mortar
droppings, debris, loose aggregate, and
- X other deleterious materials and that
cleanouts are provided per Article 3.2 D
and 3.2 F of TMS-602/ACI 530.1.
2. Grade, type, and size of Verify that reinforcement, joint
reinforcement and anchor reinforcement, wall ties, anchor bolts
bolts, and prestressing - X and veneer anchors comply with the
tendons and anchorages approved construction documents and
Section 1.16 of TMS 402/ACI 530.

3. Placement of Verify that reinforcement, joint
reinforcement, reinforcement, wall ties, anchor bolts
connectors, and and veneer anchors are installed in

prestressing tendons and - X accordance with the approved
anchorages construction documents and Articles 3.2
E, 3.4, and 3.6 A of TMS 602/ACI
530.1.
4. Proportions of site- Verify that grout is proportioned per
prepared_grout and i X ASTM C 476 and has a §Iump between
prestressing grout for 8-11 inches. Self-consolidated grout
bonded tendons shall not be proportioned onsite.
5. Construction of mortar Verify that mortar joints are placed in
joints - X accordance with Article 3.3 B of TMS
602/ACI 530.1.

014530 - 26




Contract #T201451604
MASONRY CONSTRUCTION - LEVEL B

DURING MASONRY CONSTRUCTION (TABLE 1.19.2, TMS-402/ACI 530-11):

Required | Task Continuous | Periodic | Description
1. Size and location of Verify the locations of structural
structural elements elements with respect to the approved
- X plans and confirm that tolerances meet
the requirements of Article 3.3 F of
TMS 602/ACI 530.1.
Type, size, and location Verify that correct anchorages and
of anchors, including connections are provided per the
other details of anchorage i X approved plans and Sections 1.16.4.3
of masonry to structural and 1.17.1 of TMS 402/ACI 530.
members, frames, or other
construction.
. Welding of reinforcement Verify welded reinforcement meet the
0 X i requirements of Section 2.1.7.7.2,
3.3.3.4(c), and 8.3.3.4(b) of TMS
402/ACI 530.
Preparation, construction, Verify that cold-weather construction is
and protection of masonry performed in accordance with Article
during cold weather - X 1.8 C of TMS 602/ACI 530.1 and hot
(<40°F) or hot weather weather construction per Article 1.8 D
(>90°F). of TMS 602/ACI 530.1.
. Application and Verify the proper prestressting force is
O measurement of X - applied per Article 3.6 B of TMS
prestressing force 602/ACI 530.1.
Placement of grout and Verify placement of grout is done in
prestressing grout for accordance with Article 3.5 of TMS
bonded tendons is in 602/ACI 530.1 and placement of grout
O : X - o
compliance for bonded tendons is in accordance
with Article 3.6 C of TMS 602/ACI
530.1.
Placement of AAC Verify that mortar is placed in
masonry units and accordance with Article 3.3 B.8 of
0 construction of thin-bed i X TMS-602/ACI 530.1. Continuous
mortar joints inspection for the first 5000 square feet
of wall and periodic for all following
applications.
Observation of grout Confirm that specimens/prisms are
specimens, mortar - X performed as required by Article 1.4 of
specimens, and/or prisms TMS-602/ACI 530.1.
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MASONRY CONSTRUCTION - LEVEL B

MINIMUM TESTING (TABLE 1.19.2, TMS-402/ACI 530-11):

Required | Task Continuous | Periodic | Description
1. Verification of Slump Compressive strength tests should be
Flow and Visual Stability i X performed in accordance with ASTM C
Index (VSI) for self- 1019 for slump flow and ASTM C 1611
consolidating grout for VSI.
2. Verification of f"'m and Determine the compressive strength for
"AAC each wythe by the “unit strength
- X method” or by the “prism test method”

as specified in Article 1.4 B of TMS
602/ACI 530.1 prior to construction.
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SOILS CONSTRUCTION

SPECIAL INSPECTIONS AND TESTS OF SOILS (IBC TABLE 1705.6)

Required | Task Continuous | Periodic
1. Verify materials below shallow foundations are adequate to X
. : . . -
achieve the design bearing capacity
2. Verify excavations are extended to proper depth and have reached ) X
proper material
3. Perform classification and testing of compacted fill materials ) X
4. Verify use of proper materials, densities and lift thicknesses -
. . . X
during placement and compaction of compacted fill
5. Prior to placement of compacted fill, inspect subgrade and verify X

X

that site has been prepared properly

CAST-IN-PLACE DEEP FOUNDATIONS CONSTRUCTION

SPECIAL INSPECTIONS AND TESTS OF CAST-IN-PLACE DEEP FOUNDATION ELEMENTS

(IBC TABLE 1705.8)

Required | Task Continuous | Periodic
0 1. Inspect drilling operations and maintain complete and accurate X -
records for each element
2. Verify placement locations and plumbness, confirm element
0 diameters, bell diameters (if applicable), lengths, embedment into X -
bedrock (if applicable) and adequate end-bearing strata capacitiy.
Record concrete or grout volumes
3. For concrete elements, perform tests and additional special
] inspections in accordance with concrete construction table in this - i

schedule of special inspections
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SPRAYED FIRE-RESISTANT MATERIALS (SFRM)

IBC 1705.13
Required | Task Continuous | Periodic | Description
1. Surface condition Prior to application confirm that surface
has been prepared per the approved fire-
O - P : ; \
resistance design and manufacturer’s
instructions.
2. Application Prior to application confirm that the
substrate meets the minimum ambient
O - P temperature per the approved fire-

resistance design and manufacturer’s
instructions.

3. Material thickness Verify that the thickness of the SFRM
to structural elements is not less than
the thickness require by the fire-

O - P resistant design in more than 10 percent
of the measurement, but in no case less
than minimum allowable thickness
required by 1705.13.4.1.

4. Material density Verify that the density of the SFRM to
structural elements is not less than the
density specified in the fire-resistant
design.

5. Bond strength Verify cohesive/adhesive bond strength
of the cured SFRM applied to the
structural elements is not less than 150
psf.

MASTIC AND INTUMESCENT FIRE-RESISTANT COATINGS (IBC
1705.14)

IBC 1705.14
Required | Task Continuous | Periodic | Description
1. Surface preparation Prior to application confirm that surface
0 i P temperature and substrate are
acceptable in accordance with AWCI
12-B.
2. Thickness Final thickness of coating must be
O - P verified in multiple locations prior to
applying top coat per AWCI 12-B.
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EXTERIOR INSULATION AND FINISH SYSTEMS (EIFS)

IBC 1705.15
Required | Task Continuous | Periodic | Description
Material and installation Verify that water-resistive barrier,
O C i complying with ASTM E 2570, is
installed appropriately over a sheathing
substrate.

FIRE-RESISTANT PENETRATIONS AND JOINTS

IBC 1705.16
Required | Task Continuous | Periodic | Description
. 1. Penetration firestops i P Listed systems shall be inspected in
accordance with ASTM E 2174,
. 2. Fire-resistant joint i P Listed systems shall be inspected in
systems accordance with ASTM E 2393.
SMOKE CONTROL
IBC 1705.17
Required | Task Continuous | Periodic | Description
1. Verify device locations Perform during erection of ductwork
O and perform leakage - P and prior to concealment.
testing
2. Pressure difference Perform prior to occupancy and after
testing, flow sufficient completion.
O measurements and - P
detection and control
verification
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ST NEW CASTLE COUNTY Statement of Special Inspections
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== €< DEPARTMENT OF LAND USE REV. 11/05/2015
Nl 87 READS WAY, NEw CASTLE, DE 19720

PHoNE: 302-395-5400 ¢ WWW.NCCDELU.ORG

All New Castle County forms are available via the County website or Land Use customer service.

Project:

Location:

Tax Parcel No.: Permit Number:

Owner:

Design Professional in Responsible Charge:

Business Name:

Business Address:

Business Telephone:

This Statement of Special Inspections is submitted as a condition for permit issuance in accordance with the Special Inspection
and Structural Testing requirements of the 2015 International Building Code. It includes a schedule of Special Inspection services
applicable to this project as well as the name of the Special Inspection Coordinator and the identity of other approved agencies to
be retained for conducting these inspections and tests. This Statement of Special Inspections encompasses the following
disciplines:

O No materials or work will be undertaken that requires special inspections.
O Structural O Mechanical/Electrical/Plumbing
O Architectural O Other:

The Special Inspection Coordinator shall keep records of all inspections and shall furnish inspection reports to the Code Official
and the Registered Design Professional in Responsible Charge. Discovered discrepancies shall be brought to the immediate
attention of the Contractor for correction. If such discrepancies are not corrected, the discrepancies shall be brought to the
attention of the Code Official and the Registered Design Professional in Responsible Charge. The Special Inspection program
does not relieve the Contractor of his or her responsibilities.

Interim reports shall be submitted to the Code Official and the Registered Design Professional in Responsible Charge.

A Final Report of Special Inspections documenting completion of all required Special Inspections, testing and correction of any
discrepancies noted in the inspections shall be submitted prior to issuance of a Certificate of Use and/or Occupancy.

Job site safety and means and methods of construction are solely the responsibility of the Contractor.

Interim Report Frequency: or [ per attached schedule.
Prepared by:

(type and print name)

Signature Date

Owner’s Authorization:

Design Professional Seal

Signature Date

Statement of Special Inspections Page 1



ST NEW CASTLE COUNTY Statement of Special Inspections
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i | €& DEpARTMENT OF LAND USE REV. 11/05/2015
P4 87 ReaDs WAY, NEw CasTLE, DE 19720
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Permit Number:

This Schedule of Special Inspections / Quality Assurance Plan include the following building systems and should
accompany the Statement Special Inspections Form:

O Soils and Foundations [0 Spray Fire Resistant Material
O Cast-in-Place Concrete O Wood Construction
O Precast Concrete O Exterior Insulation and Finish System
O Masonry O Mechanical & Electrical Systems
O Structural Steel O Architectural Systems
O Cold-Formed Steel Framing O Special Cases
Special Inspection Agencies Firm Responsibility

Address, Telephone, E-Mail

1. Special Inspection Coordinator

2. Inspector

3. Inspector

4, Testing Agency

5. Testing Agency

6. Other

Statement of Special Inspections Page 2







Contract #7201451604

SECTION 033000 - CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

11

1.2

1.3

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials,
mixture design, placement procedures, and finishes. For concrete exposed to view in its final
condition, additional requirements of Section 033300 “Architectural Concrete” also apply.

Related Requirements:

1. Section 033300 "Architectural Concrete” for general building applications of specially
finished formed concrete.

2. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.

3. Section 321313 "Concrete Paving" for concrete pavement and walks.

4. Section 014560 “Special Inspection Services”.

DEFINITIONS
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.

W/C Ratio: The ratio by weight of water to cementitious materials.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials. Require representatives of each
entity directly concerned with cast-in-place concrete to attend, including the following:

Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.
Ready-mix concrete manufacturer.

Concrete Subcontractor.

oooTe

2. Review special inspection and testing and inspecting agency procedures for field quality
control, concrete finishes and finishing, cold- and hot-weather concreting procedures,
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curing procedures, construction contraction and isolation joints, and joint-filler strips,
semirigid joint fillers, forms and form removal limitations, shoring and reshoring
procedures, vapor-retarder installation, anchor rod and anchorage device installation
tolerances, steel reinforcement installation, methods for achieving specified floor and slab
flatness and levelness floor and slab flatness and levelness measurement, concrete repair
procedures, and concrete protection.

ACTION SUBMITTALS
Product Data: For each type of product.

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.

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.

Construction Joint Layout: Indicate proposed construction joints required to construct the
structure.

1. Location of construction joints is subject to approval of the Engineer.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer, manufacturer, and testing agency.
Welding certificates.

Material Certificates: For each of the following, signed by manufacturers:

Cementitious materials.
Admixtures.

Form materials and form-release agents.
Steel reinforcement and accessories.
Fiber reinforcement.

Waterstops.

Curing compounds.

Floor and slab treatments.

Bonding agents.

10.  Adhesives.

11.  Vapor retarders.

12.  Semirigid joint filler.

13.  Joint-filler strips.

14.  Repair materials.

CoNO~wWNE
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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.

Formwork Shop Drawings: Prepared by or under the supervision of a qualified professional
engineer, detailing fabrication, assembly, and support of formwork.

1. Shoring and Reshoring: Indicate proposed schedule and sequence of stripping formwork,
shoring removal, and reshoring installation and removal.

Floor surface flatness and levelness measurements indicating compliance with specified
tolerances.

Field quality-control reports.

Minutes of preinstallation conference.

QUALITY ASSURANCE

Installer Qualifications: A qualified installer who employs on Project personnel qualified as
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified
Concrete Flatwork Technician.

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."

Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, 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 AClI-certified Concrete Laboratory Testing Technician,
Grade II.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.4/D 1.4M.
PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.
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DELIVERY, STORAGE, AND HANDLING

Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and
damage.

FIELD CONDITIONS

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 for three
successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

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.

Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F 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

2.2

A

A

B.

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301.
2. ACI 117.
FORM-FACING MATERIALS

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.

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.
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Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic
concrete loads without detrimental deformation.
Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
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.
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 to the plane of exposed
concrete surface.
2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete
surface.
STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets.

REINFORCEMENT ACCESSORIES

Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with
ends square and free of burrs.

Epoxy-Coated Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars,
ASTM A 775/A 775M epoxy coated.

Epoxy Repair Coating: Liquid, two-part, epoxy repair coating; compatible with epoxy coating
on reinforcement and complying with ASTM A 775/A 775M.

Zinc Repair Material: ASTM A 780/A 780M.

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.
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2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated
wire bar supports.

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar
supports.

CONCRETE MATERIALS

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.

Cementitious Materials:

1. Portland Cement: ASTM C 150, Type I/, gray.
2. Fly Ash: ASTM C 618, Class F.
3. Slag Cement: ASTM C 989, Grade 100 or 120.

Normal-Weight Aggregates: ASTM C 33, Class 3S coarse aggregate or better, graded. Provide
aggregates from a single source with documented service record data of at least 10 years'
satisfactory service in similar applications and service conditions using similar aggregates and
cementitious materials.

1. Maximum Coarse-Aggregate Size: 1 inch nominal.
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

Air-Entraining Admixture: ASTM C 260/C 260M.

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.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type Il

ocouprLNOE

Water: ASTM C 94 and potable.

VAPOR RETARDERS

Sheet VVapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.
CURING MATERIALS

Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application
to fresh concrete.
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Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sg. yd. when dry.
Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Water: Potable.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
dissipating.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B,
nondissipating, certified by curing compound manufacturer to not interfere with bonding of
floor covering.

Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 18
to 25 percent solids, nondissipating, certified by curing compound manufacturer to not interfere
with bonding of floor covering.

Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.

RELATED MATERIALS

Expansion- and Isolation-Joint-Filler Strips: ASTM D 1752, cork or self-expanding cork.

Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, aromatic polyurea with a
Type A shore durometer hardness range of 90 to 95 according to ASTM D 2240.

Bonding Agent: ASTM C 1059, Type Il, nonredispersible, acrylic emulsion or styrene
butadiene.

Reglets: Fabricate reglets of not less than 0.022-inch-thick, galvanized-steel sheet. Temporarily
fill or cover face opening of reglet to prevent intrusion of concrete or debris.

Dovetail Anchor Slots: Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent
tab anchors. Temporarily fill or cover face opening of slots to prevent intrusion of concrete or
debris.

REPAIR MATERIALS

Repair Underlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor

elevations.

1. Cement Binder: ASTM C 150, portland cement or hydraulic or blended hydraulic cement
as defined in ASTM C 2109.
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2. Primer: Product of underlayment manufacturer recommended for substrate, conditions,
and application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by underlayment manufacturer.

4. Compressive Strength: Not less than 4500 psi at 28 days when tested according to
ASTM C 109.

Repair Overlayment: Cement-based, polymer-modified, self-leveling product that can be
applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match
adjacent floor elevations.

1. Cement Binder: ASTM C 150/C 150M, portland cement or hydraulic or blended
hydraulic cement as defined in ASTM C 219.

2. Primer: Product of topping manufacturer recommended for substrate, conditions, and
application.

3. Aggregate: Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended
by topping manufacturer.

4, Compressive Strength: Not less than 4500 psi at 28 days when tested according to
ASTM C 109.

CONCRETE MIXTURES, GENERAL

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.

1. Use a qualified independent testing agency for preparing and reporting proposed mixture
designs based on laboratory trial mixtures.

Cementitious Materials: Limit percentage, by weight, of cementitious materials other than
portland cement in concrete as follows:

Fly Ash: 25 percent.

Combined Fly Ash and Pozzolan: 25 percent.

Slag Cement: 50 percent.

Combined Fly Ash or Pozzolan and Slag Cement: 50 percent portland cement minimum,
with fly ash or pozzolan not exceeding 25 percent.

N

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as
required, for placement and workability.

2. Use water-reducing and -retarding admixture when required by high temperatures, low
humidity, or other adverse placement conditions.

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial
slabs and parking structure slabs, concrete required to be watertight, and concrete with a
w/c ratio below 0.50.

4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.
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CONCRETE MIXTURES FOR BUILDING ELEMENTS
Footings and foundation walls: Normal-weight concrete.

1. Minimum Compressive Strength: 4500 psi at 28 days.

2. Maximum W/C Ratio: 0.45.

3. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

Slabs-on-Grade: Normal-weight concrete.

Minimum Compressive Strength: 4500 psi at 28 days.

Maximum W/C Ratio: 0.45.

Minimum Cementitious Materials Content: 540 Ib/cu. yd..

Slump Limit: 5 inches, plus or minus 1 inch.

Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

agrwdE

Suspended Slabs: Normal-weight concrete.

Minimum Compressive Strength: 4500 psi at 28 days.

Maximum W/C Ratio: 0.45.

Minimum Cementitious Materials Content: 540 Ib/cu. yd..

Slump Limit: 5 inches, plus or minus 1 inch.

Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

6. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.

arwdE

Building Frame Members: Normal-weight concrete.

=

Minimum Compressive Strength: 4500 psi at 28 days.

Maximum W/C Ratio: 0.45.

3. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4, Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch

nominal maximum aggregate size.

N

Building Walls: Normal-weight concrete.

1. Minimum Compressive Strength: 4500 psi at 28 days.

Maximum W/C Ratio: 0.45.

3. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch
nominal maximum aggregate size.

N

FABRICATING REINFORCEMENT

Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
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CONCRETE MIXING

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, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to
ASTM C 94. Mix concrete materials in appropriate drum-type batch machine mixer.

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not
more than 5 minutes after ingredients are in mixer, before any part of batch is released.

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each
additional 1 cu. yd..

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project
identification name and number, date, mixture type, mixture time, quantity, and amount
of water added. Record approximate location of final deposit in structure.

PART 3 - EXECUTION

3.1

A

D.

FORMWORK INSTALLATION

Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical,
lateral, static, and dynamic loads, and construction loads that might be applied, until structure
can support such loads.

Construct formwork so concrete members and structures are of size, shape, alignment,
elevation, and position indicated, within tolerance limits of ACI 117.

Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class D, 1 inch for rough-formed finished surfaces.

Construct forms tight enough to prevent loss of concrete mortar.
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.

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.
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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.

Chamfer exterior corners and edges of permanently exposed concrete.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

EMBEDDED ITEM INSTALLATION

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.

REMOVING AND REUSING FORMS

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 for 24 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 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.

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.
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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 Architect.

SHORING AND RESHORING INSTALLATION

Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and
reshoring.

1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

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.

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.

VAPOR-RETARDER INSTALLATION

Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to
ASTM E 1643 and manufacturer's written instructions.

1. Lap joints 6 inches and seal with manufacturer's recommended tape.

STEEL REINFORCEMENT INSTALLATION

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.

Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that
reduce bond to concrete.

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.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

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.
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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.

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.

JOINTS
General: Construct joints true to line with faces perpendicular to surface plane of concrete.

Construction Joints: Install so strength and appearance of concrete are not impaired, at locations
indicated or as approved by Engineer.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated. Do not continue reinforcement through
sides of strip placements of floors and slabs.

2. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset
joints in girders a minimum distance of twice the beam width from a beam-girder
intersection.

3. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and
girders and at the top of footings or floor slabs.

4, Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

Control Joints in Slabs-on-Grade: Form weakened-plane control joints, sectioning concrete into
areas as indicated. Construct control joints for a depth equal to at least one-fourth of concrete
thickness as follows:

1. Grooved Joints: Form control joints after initial floating by grooving and finishing each
edge of joint to a radius of 1/8 inch. Repeat grooving of control joints after applying
surface finishes. Eliminate groover tool marks on concrete surfaces.

2. Sawed Joints: Form control joints with power saws equipped with shatterproof abrasive
or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action
does not tear, abrade, or otherwise damage surface and before concrete develops random
contraction cracks.

Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and
other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished
concrete surface unless otherwise indicated.

2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below
finished concrete surface where joint sealants, specified in Section 079200 "Joint
Sealants," are indicated.

3. Install joint-filler strips in lengths as long as practicable. Where more than one length is
required, lace or clip sections together.
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Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate
or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, reinforcement, and embedded
items is complete and that required inspections are completed.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness.
If a section cannot be placed continuously, provide construction joints as indicated. Deposit
concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have
begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to
consolidate concrete and complete embedment of reinforcement and other embedded
items without causing mixture constituents to segregate.

Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of
construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations, so concrete is thoroughly worked
around reinforcement and other embedded items and into corners.

Maintain reinforcement in position on chairs during concrete placement.

Screed slab surfaces with a straightedge and strike off to correct elevations.

Slope surfaces uniformly to drains where required.

Begin initial floating using bull floats or darbies to form a uniform and open-textured
surface plane, before excess bleedwater appears on the surface. Do not further disturb
slab surfaces before starting finishing operations.

agrwn

FINISHING FORMED SURFACES
Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes

and defects repaired and patched. Remove fins and other projections that exceed specified limits
on formed-surface irregularities.
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1. Apply to concrete surfaces not exposed to public view.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces unless otherwise indicated.

For finishes at surfaces exposed to public view, see Section 033300 “Architectural Concrete”.

FINISHING FLOORS AND SLABS

General: Comply with ACI 302.1R recommendations for screeding, restraightening, and
finishing operations for concrete surfaces. Do not wet concrete surfaces.

For finishes at surfaces exposed to public view, see Section 033300 “Architectural Concrete”.

Scratch Finish: While still plastic, texture concrete surface that has been screeded and bull-
floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch
in one direction.

1. Apply scratch finish to surfaces indicated and to receive mortar setting beds for bonded
cementitious floor finishes.

Float Finish: Consolidate surface with power-driven floats or by hand floating if area is small or
inaccessible to power-driven floats. Restraighten, cut down high spots, and fill low spots.
Repeat float passes and restraightening until surface is left with a uniform, smooth, granular
texture.

1. Apply float finish to surfaces to receive trowel finish and to be covered with fluid-applied
or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo.

Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by
hand or power-driven trowel. Continue troweling passes and restraighten until surface is free of
trowel marks and uniform in texture and appearance. Grind smooth any surface defects that
would telegraph through applied coatings or floor coverings.

1. Apply a trowel finish to surfaces exposed to view or to be covered with resilient flooring,
carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-
finish coating system.

2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly
trafficked floor surface:

a. Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with
minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-
grade.

Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated or where

ceramic or quarry tile is to be installed by either thickset or thinset method. While concrete is
still plastic, slightly scarify surface with a fine broom.
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1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere
as indicated.

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish
with Architect before application.

Dry-Shake Floor Hardener Finish: After initial floating, apply dry-shake floor hardener to
surfaces according to manufacturer's written instructions and as follows:

1. Uniformly apply dry-shake floor hardener at a rate of 100 1b/100 sq. ft. unless greater
amount is recommended by manufacturer.

2. Uniformly distribute approximately two-thirds of dry-shake floor hardener over surface
by hand or with mechanical spreader, and embed by power floating. Follow power
floating with a second dry-shake floor hardener application, uniformly distributing
remainder of material, and embed by power floating.

3. After final floating, apply a trowel finish. Cure concrete with curing compound
recommended by dry-shake floor hardener manufacturer and apply immediately after
final finishing.

MISCELLANEOUS CONCRETE ITEM INSTALLATION

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.

Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and
terminations slightly rounded.

Equipment Bases and Foundations:

1. Coordinate sizes and locations of concrete bases with actual equipment provided.

2. Construct concrete bases 4 inches high unless otherwise indicated, and extend base not
less than 6 inches in each direction beyond the maximum dimensions of supported
equipment unless otherwise indicated or unless required for seismic anchor support.

3. Minimum Compressive Strength: 4500 psi at 28 days.

4, Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.

5. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete substrate.

6. Prior to pouring concrete, place and secure anchorage devices. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.

7. Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper
attachment to supported equipment.
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CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and for hot-weather
protection during curing.

Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or
windy conditions cause moisture loss approaching 0.2 1b/sg. ft. 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.

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.

Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

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 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, 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.

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.

a. Removal: After curing period has elapsed, remove curing compound without
damaging concrete surfaces by method recommended by curing compound
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manufacturer unless manufacturer certifies curing compound does not interfere
with bonding of floor covering used on Project.

LIQUID FLOOR TREATMENT APPLICATION

Penetrating Liquid Floor Treatment: Prepare, apply, and finish penetrating liquid floor treatment
according to manufacturer's written instructions.

1. Remove curing compounds, sealers, oil, dirt, laitance, and other contaminants and
complete surface repairs.

2. Do not apply to concrete that is less than 14 days' old.

3. Apply liquid until surface is saturated, scrubbing into surface until a gel forms; rewet;
and repeat brooming or scrubbing. Rinse with water; remove excess material until surface
is dry. Apply a second coat in a similar manner if surface is rough or porous.

JOINT FILLING
Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling until concrete has aged at least one month(s). Do not fill joints until
construction traffic has permanently ceased.

Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact
faces of joints clean and dry.

Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed
joints. Overfill joint and trim joint filler flush with top of joint after hardening.

CONCRETE SURFACE REPAIRS

Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and
replace concrete that cannot be repaired and patched to Architect's approval.

Patching Mortar: Mix dry-pack patching mortar, consisting of 1 part portland cement to 2-1/2
parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.

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 in any dimension to solid concrete. Limit cut depth to 3/4 inch. 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

033000 - 18



3.16

Contract #7201451604

proceeding with patching. Compact mortar in place and strike off slightly higher than
surrounding surface.

Repair defects on concealed formed surfaces that affect concrete's durability and
structural performance as determined by Architect.

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.

N

Repair finished surfaces containing defects. Surface defects include spalls, popouts,
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that
penetrate to reinforcement or completely through unreinforced sections regardless of
width, and other objectionable conditions.

After concrete has cured at least 14 days, correct high areas by grinding.

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.

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.

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 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.

Repair defective areas, except random cracks and single holes 1 inch 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 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.

Repair random cracks and single holes 1 inch 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.

Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and
patching mortar.

Repair materials and installation not specified above may be used, subject to Architect's
approval.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a special inspector and qualified testing and inspecting
agency to perform field tests and inspections and prepare test reports in addition to quality
control inspection and tests defined below.
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Testing Agency: Engage a qualified testing and inspecting agency to perform the following tests
and inspections and to submit reports.

Inspections:

NoogkrwdE

Steel reinforcement placement.

Steel reinforcement welding.

Headed bolts and studs.

Verification of use of required design mixture.

Concrete placement, including conveying and depositing.

Curing procedures and maintenance of curing temperature.

Verification of concrete strength before removal of shores and forms from beams and
slabs.

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 one composite sample for each day's pour of each concrete
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50
cu. yd. or fraction thereof.

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.

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.

Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is
40 deg F and below or 80 deg F and above, and one test for each composite sample.
Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure three sets of two standard cylinder specimens for each
composite sample.

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.

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.

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.
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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.

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
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.

Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

Correct deficiencies in the Work that test reports and inspections indicate do not comply
with the Contract Documents.

Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of
finishing.

PROTECTION OF LIQUID FLOOR TREATMENTS

Protect liquid floor treatment from damage and wear during the remainder of construction
period. Use protective methods and materials, including temporary covering, recommended in
writing by liquid floor treatments installer.

END OF SECTION 033000
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SECTION 033300 - ARCHITECTURAL CONCRETE

PART 1 - GENERAL

11

1.2

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes cast-in-place architectural concrete, including form facings, reinforcement and
accessories, concrete materials, concrete mixture design, placement procedures, and finishes.

1. Requirements in Section 033000 "Cast-in-Place Concrete" apply to architectural
concrete, except as modified herein.

Related Requirements:

1. Section 033000 "Cast-in-Place Concrete” for concrete not designated as architectural
concrete.

DEFINITIONS

Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on surfaces of

completed structure or building and that requires special concrete materials, formwork,

placement, or finishes to obtain specified architectural appearance.

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.

Design Reference Sample: Sample designated by Architect in the Contract Documents that
reflects acceptable surface quality and appearance of cast-in-place architectural concrete.

Reveal: Projection of coarse aggregate from matrix or mortar after completion of exposure
operations.

W/C Ratio: The ratio by weight of water to cementitious materials.

PREINSTALLATION MEETINGS
Preinstallation Conference: Conduct conference at Project site.

1. Require representatives of each entity directly concerned with cast-in-place architectural
concrete to attend, including the following:
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Contractor's superintendent.

Independent testing agency responsible for concrete design mixtures.
Ready-mix concrete manufacturer.

Cast-in-place architectural concrete Subcontractor.

oo oTe

2. Review concrete finishes and finishing, cold- and hot-weather concreting procedures,
curing procedures, construction joints, forms and form-removal limitations,
reinforcement accessory installation, concrete repair procedures, and protection of cast-
in-place architectural concrete.

3. Before submitting design mixtures, review concrete design mixture and examine
procedures for ensuring quality of concrete materials.

ACTION SUBMITTALS
Product Data: For each type of product.

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.

Formwork Shop Drawings: Show formwork construction, including form-facing joints,
rustications, construction and contraction joints, form joint-sealant details, form tie locations
and patterns, inserts and embedments, cutouts, cleanout panels, and other items that visually
affect cast-in-place architectural concrete.

Placement Schedule: Submit concrete placement schedule before start of placement operations.
Include locations of all joints, including construction joints.

Samples: For each of the following materials:

Form-facing panels.

Form ties.

Form liners.

Exposed aggregates.

Coarse- and fine-aggregate gradations.
Chamfers and rustications.

I N

Samples for Verification: Architectural concrete Samples, cast vertically, approximately 18 by
18 by 2 inches, of finishes, colors, and textures to match design reference sample. Include
Sample sets showing the full range of variations expected in these characteristics.
INFORMATIONAL SUBMITTALS

Qualification Data: For manufacturer and testing agency.

Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
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2. Admixtures.
3. Form materials and form-release agents.
4. Repair materials.

Material Test Reports: For the following, by a qualified testing agency:

1. Aggregates. Include service-record data indicating absence of deleterious expansion of
concrete due to alkali-aggregate reactivity.

QUALITY ASSURANCE

Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete
products and that complies with ASTM C 94 requirements for production facilities and
equipment.

1. Manufacturer certified according to NRMCA's "NRMCA Quality Control Manual -
Section 3, Certification of Ready Mixed Concrete Production Facilities."”

Testing Agency Qualifications: An independent agency, acceptable to authorities having
jurisdiction, 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-01 or an equivalent certification program.

2. Personnel performing laboratory tests shall be an 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.

Mockups: Before casting architectural concrete, build mockups to verify selections made under
Sample submittals and to demonstrate typical joints, formliner seams, form ties, surface finish,
texture, tolerances, recessed lights, and standard of workmanship. Build mockups to comply
with the following requirements, using materials indicated for the completed Work:

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

2. Locate mockups such that will be accessible and undamaged until Substanial Completion.

3. Build mockups of typical exterior wall of cast-in-place architectural concrete as shown on
Drawings.

4. Build mockups of typical exterior slabs-on-ground architectural concrete to demonstrated
recessed light, tooled joints, and sand blasted finish as specified and shown on drawings.

5. Demonstrate curing, cleaning, and protecting of cast-in-place architectural concrete,
finishes, and control joints, as applicable.

6. In presence of Architect, damage part of the exposed-face surface for each finish, color,
and texture, and demonstrate materials and techniques proposed for repair of tie holes and
surface blemishes to match adjacent undamaged surfaces.

7. Obtain Architect's approval of mockups before casting architectural concrete.
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PRECONSTRUCTION TESTING

Preconstruction Testing Service: Engage a qualified testing agency to perform preconstruction
testing on concrete mixtures.

FIELD CONDITIONS

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 for three
successive days, maintain delivered concrete mixture temperature within the temperature
range required by ACI 301.

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.

Do not use calcium chloride, salt, or other materials containing antifreeze agents.

4. Do not use chemical accelerators unless otherwise specified and approved in design
mixtures.

@

Hot-Weather Placement: Comply with ACI 301 and as follows:

1. Maintain concrete temperature below 90 deg F 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

2.2

A

A

B.

CONCRETE, GENERAL

ACI Publications: Comply with the following unless modified by requirements in the Contract
Documents:

1. ACI 301.
2. ACI 303.1.
FORM-FACING MATERIALS

General: Comply with Section 033000 "Cast-in-Place Concrete" for formwork and other form-
facing material requirements.

Source Limitations: Obtain each type form-facing material from single source from single
manufacturer.
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Form-Facing Panels for As-Cast Finishes: Exterior-grade plywood panels, nonabsorptive, that
will provide continuous, true, and smooth architectural concrete surfaces, high-density overlay,
Class 1, or better medium-density overlay, Class 1, or better, or mill-applied release agent and
edge sealed, complying with DOC PS 1. Use of a formliner is required with plywood panels.

Form Liners: Smooth face formliner for all architectural concrete. Furnish with manufacturer's
recommended liquid-release agent that will not bond with, stain, or adversely affect concrete
surfaces and will not impair subsequent surface treatments of concrete. Seams are not to be
visable on final concrete element unless otherwise noted.

Rustication Strips: Metal or rigid plastic, or with sides beveled and back kerfed; nonstaining; in
longest practicable lengths.

Chamfer Strips: Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4 inch,
minimum; nonstaining; in longest practicable lengths.

Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800; minimum 1/4 inch
thick.

Form Joint Sealant: Elastomeric sealant complying with ASTM C 920, Type M or Type S,
Grade NS, that adheres to form joint substrates.

Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of
bleed water and prevent migration of set-retarding chemicals from wood.

Form-Release Agent: Commercially formulated, colorless form-release agent that will not bond
with, stain, or adversely affect architectural concrete surfaces and will not impair subsequent
treatments of those surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

Surface Retarder: Chemical liquid set retarder, for application on form-facing materials, capable
of temporarily delaying final hardening of newly placed concrete surface to depth of reveal
specified.

Form Ties: Factory-fabricated, glass-fiber-reinforced plastic, internally disconnecting or
removable ties designed to resist lateral pressure of fresh concrete on forms and to prevent
spalling of concrete on removal.

1. Furnish ties with tapered tie cone spreaders that, when removed, will leave holes 1-1/4
inches in diameter on concrete surface.

2. Furnish internally disconnecting ties that will leave no metal closer than 1-1/2 inches
from the architectural concrete surface.

3. Furnish glass-fiber-reinforced plastic ties, not less than 1/2 inch in diameter, of color
selected by Architect from manufacturer's full range.

STEEL REINFORCEMENT AND ACCESSORIES

General: Comply with Section 033000 "Cast-in-Place Concrete" for steel reinforcement and
other requirements for reinforcement accessories.
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Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening
reinforcing bars and welded-wire fabric in place; manufactured according to CRSI's "Manual of
Standard Practice."”

1. Where legs of wire bar supports contact forms, use gray, all-plastic, CRSI Class 1, gray,
plastic-protected or CRSI Class 2, stainless-steel bar supports.

CONCRETE MATERIALS

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.

Cementitious Materials:

1. Portland Cement: ASTM C 150/C 150M, Type I/1l, white.
2. Fly Ash: ASTM C 618, Class F.
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or Grade 120.

Normal-Weight Aggregates: ASTM C 33/C 33M, Class 5S coarse aggregate or better, graded.
Provide aggregates from single source with documented service-record data of at least 10 years'
satisfactory service in similar applications and service conditions using similar aggregates and
cementitious materials.

1. Maximum Coarse-Aggregate Size: 3/4 inch.
2. Gradation: Uniformly graded.

Normal-Weight Fine Aggregate: ASTM C 33, manufactured or natural sand, from same source
for entire Project.

Air-Entraining Admixture: ASTM C 260/C 260M.

Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and
that does not contribute water-soluble chloride ions exceeding those permitted in hardened
concrete. Do not use calcium chloride or admixtures containing calcium chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

ocouhrLDE

Color Pigment: ASTM C 979/C 979M, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime and
other alkalis.

1. Color: Davis Colors; Color Group “Standard Subtle”, Color “Sandstone” .07 LB 5237

Water: Potable, complying with ASTM C 94/C 94M, except free of wash water from mixer
washout operations.
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CURING MATERIALS

Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing
approximately 9 0z./sg. yd. when dry.

Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.

1. For concrete indicated to be sealed, curing compound shall be compatible with sealer.

REPAIR MATERIALS

Bonding Agent: ASTM C 1059/C 1059M, Type Il, nonredispersible, acrylic emulsion or
styrene butadiene.

Epoxy Bonding Adhesive: ASTM C 881/C 881M 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.

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to
hardened concrete.

CONCRETE MIXTURES

Obtain each color, size, type, and variety of concrete mixture from single manufacturer with
resources to provide cast-in-place architectural concrete of consistent quality in appearance and
physical properties.

Prepare design mixtures for each type and strength of cast-in-place architectural concrete
proportioned on basis of laboratory trial mixture or field test data, or both, according to
ACI 301.

1. Use a qualified independent testing agency for preparing and reporting proposed design
mixtures based on laboratory trial mixtures.

Cementitious Materials: For cast-in-place architectural concrete exposed to deicers, limit
percentage, by weight, of cementitious materials other than portland cement according to
ACI 301 requirements. Use fly ash, pozzolan, slag cement, and silica fume as needed to reduce
the total amount of portland cement, which would otherwise be used, by not less than 40
percent.

Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of
cement.

Admixtures: Use admixtures according to manufacturer's written instructions.

Color Pigment: Add color pigment to concrete mixture according to manufacturer's written
instructions and to result in hardened concrete color consistent with approved mockup.
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Concrete Mixtures:

=

Compressive Strength (28 Days): 4500 psi.

Maximum W/C Ratio: 0.45.

3. Slump Limit: 8 inches for concrete with verified slump of 2 to 4 inches before adding
high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch.

4. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch

nominal maximum aggregate size.

N

CONCRETE MIXING

Ready-Mixed or Site-Mixed Architectural Concrete: Measure, batch, mix, and deliver concrete
according to ASTM C 94 and furnish batch ticket information.

1. Clean equipment used to mix and deliver cast-in-place architectural concrete to prevent
contamination from other concrete.

2. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from
1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and
delivery time to 60 minutes.

PART 3 - EXECUTION

3.1

A

FORMWORK INSTALLATION

General: Comply with Section 033000 "Cast-in-Place Concrete” for formwork, embedded
items, and shoring and reshoring.

Limit deflection of form-facing panels to not exceed ACI 303.1 requirements.

In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-place architectural
concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class A, 1/8 inch.

Construct forms to result in cast-in-place architectural concrete that complies with ACI 117
(ASI117M).

Construct forms for easy removal without hammering or prying against concrete surfaces.
Provide crush or wrecking plates where stripping may damage cast-in-place surfaces. Provide
top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. Kerf wood rustications,
keyways, reglets, recesses, and the like, for easy removal.

1. Seal form joints and penetrations at form ties with form joint tape or form joint sealant to
prevent cement paste leakage.
2. Do not use rust-stained steel form-facing material.

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.
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Chamfer exterior corners and edges of cast-in-place architectural concrete with %” chamfer.

Coat contact surfaces of wood rustications and chamfer strips with sealer before placing
reinforcement, anchoring devices, and embedded items.

Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads
required in the Work. Determine sizes and locations from trades providing such items.

Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and
other debris just before placing concrete.

Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and
maintain proper alignment.

Coat contact surfaces of forms with form-release agent, according to manufacturer's written
instructions, before placing reinforcement.

Coat contact surfaces of forms with surface retarder, according to manufacturer's written
instructions, before placing reinforcement.

Place form liners accurately to provide finished surface indicated. Provide solid backing and
attach securely to prevent deflection and maintain stability of liners during concreting. Prevent
form liners from sagging and stretching in hot weather. Seal joints of form liners and form-liner
accessories to prevent mortar leaks. Coat form liner with form-release agent.

REINFORCEMENT AND INSERT INSTALLATION
General: Comply with Section 033000 "Cast-in-Place Concrete" for fabricating and installing
steel reinforcement. Securely fasten steel reinforcement and wire ties against shifting during

concrete placement.

Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

REMOVING AND REUSING FORMS

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
for 24 hours after placing concrete if concrete is hard enough to not be damaged by form-
removal operations and curing and protection operations are maintained.

1. Schedule form removal to maintain surface appearance that matches approved mockups.
Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight
of concrete in place until concrete has achieved 28-day design compressive strength. Remove
forms only if shores have been arranged to permit removal of forms without loosening or
disturbing shores.

Clean and repair surfaces of forms to be reused in the Work. Do not use split, frayed,
delaminated, or otherwise damaged form-facing material. Apply new form-release agent.
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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 cast-in-place architectural
concrete surfaces.

JOINTS

Construction Joints: Install construction joints true to line, with faces perpendicular to surface
plane of cast-in-place architectural concrete, so strength and appearance of concrete are not
impaired, at locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across
construction joints unless otherwise indicated.

2. Align construction joint within rustications attached to form-facing material.

3. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls,
near corners, and in concealed locations where possible.

Control Joints: Form weakened-plane control joints true to line, with faces perpendicular to
surface plane of cast-in-place architectural concrete, so strength and appearance of concrete are
not impaired, at locations indicated or as approved by Architect.

CONCRETE PLACEMENT

Before placing concrete, verify that installation of formwork, form-release agent, reinforcement,
and embedded items is complete and that required inspections have been performed.

Do not add water to concrete during delivery, at Project site, or during placement unless
approved by Architect.

Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

1. Do not add water to concrete after adding high-range water-reducing admixtures to
mixture.

Deposit concrete continuously between construction joints. Deposit concrete to avoid
segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to
ACI 303.1.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have
begun to lose plasticity. Do not permit vibrators to contact forms.
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FINISHES, GENERAL

Architectural Concrete Finish: Match Architect's design reference sample, identified and
described as indicated, to satisfaction of Architect.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces.

1. Continue final surface treatment of formed surfaces uniformly across adjacent unformed
surfaces unless otherwise indicated.

Maintain uniformity of special finishes over construction joints unless otherwise indicated.

AS-CAST FORMED FINISHES

Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Remove fins and other
projections exceeding specified limits on formed-surface irregularities. Repair and patch tie
holes and defects unless otherwise noted. Patch tie hole with tie hole plug with %4” reveal. Plug
color to match concrete. Provide A54 Snaplug by Dayton Superior or approved equal.

Rubbed Finish: Apply the following to smooth-form-finished as-cast concrete where indicated:

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete
surfaces and rub with carborundum brick or another abrasive until producing a uniform
color and texture. Do not apply cement grout other than that created by the rubbing
process.

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick
paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-1/2 parts fine
sand with a 1:1 mixture of bonding admixture and water. Add white portland cement in
amounts determined by trial patches, so color of dry grout matches adjacent surfaces.
Scrub grout into voids and remove excess grout. When grout whitens, rub surface with
clean burlap and keep surface damp by fog spray for at least 36 hours.

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part portland
cement and 1 part fine sand with a 1:1 mixture of bonding agent and water. Add white
portland cement in amounts determined by trial patches, so color of dry grout matches
adjacent surfaces. Compress grout into voids by grinding surface. In a swirling motion,
finish surface with a cork float.

Form-Liner Finish: Produce a textured surface free of pockets, streaks, seam lines, and
honeycombs, and of uniform appearance, color, and texture.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot

temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-
weather protection during curing.
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Begin curing cast-in-place architectural concrete immediately after removing forms from
concrete. Cure according to ACI 308.1, by one or a combination of the following methods that
will not mottle, discolor, or stain concrete:

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 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, 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.

3. Curing Compound: Mist concrete surfaces with water. Apply curing compound
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.

FIELD QUALITY CONTROL

General: Comply with field quality-control requirements in Section 033000 "Cast-in-Place
Concrete."”

REPAIR, PROTECTION, AND CLEANING

Repair and cure damaged finished surfaces of cast-in-place architectural concrete when
approved by Architect. Match repairs to color, texture, and uniformity of surrounding surfaces

and to repairs on approved mockups.

1. Remove and replace cast-in-place architectural concrete that cannot be repaired and cured
to Architect's approval.

Protect corners, edges, and surfaces of cast-in-place architectural concrete from damage; use
guards and barricades.

Protect cast-in-place architectural concrete from staining, laitance, and contamination during
remainder of construction period.

Clean cast-in-place architectural concrete surfaces after finish treatment to remove stains,
markings, dust, and debris.

Wash and rinse surfaces according to concrete finish applicator's written instructions. Protect
other Work from staining or damage due to cleaning operations.
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1. Do not use cleaning materials or processes that could change the appearance of cast-in-
place architectural concrete finishes.

END OF SECTION 033300
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SECTION 042000 - UNIT MASONRY

PART 1 - GENERAL

11

12

13

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY
Section Includes:

Concrete masonry units.

Clay face brick.

Mortar and grout.

Steel reinforcing bars.
Masonry-joint reinforcement.

Ties and anchors.

Embedded flashing.

Miscellaneous masonry accessories.

NG~ E

Products Installed but not Furnished under This Section:

1. Steel lintels in unit masonry.

2. Steel shelf angles for supporting unit masonry.

3. Cavity wall insulation.

Related Requirements:

1. Section 072100 "Thermal Insulation" for cavity wall insulation.

2. Section 076200 "Sheet Metal Flashing and Trim" for exposed sheet metal flashing and
for furnishing manufactured reglets installed in masonry joints.

DEFINITIONS

CMU(s): Concrete masonry unit(s).

Reinforced Masonry: Masonry containing reinforcing steel in grouted cells.

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For the following:

042000 -1



15

Contract #T201451604

1. Masonry Units: Show sizes, profiles, coursing, and locations of special shapes.

2. Reinforcing Steel: Detail bending, lap lengths, and placement of unit masonry reinforcing
bars. Comply with ACI 315.

3. Fabricated Flashing: Detail corner units, end-dam units, and other special applications.

Samples for Verification: For each type and color of the following:
1. Clay face brick, in the form of straps of five or more bricks.
2. Special brick shapes.

3. Weep holes.

4. Pigmented mortar.

INFORMATIONAL SUBMITTALS

List of Materials Used in Constructing Mockups: List generic product names together with
manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers,
source of supply, and other information as required to identify materials used. Include mix
proportions for mortar and grout and source of aggregates.

1. Submittal is for information only. Receipt of list does not constitute approval of
deviations from the Contract Documents unless such deviations are specifically brought
to the attention of Architect and approved in writing.

Qualification Data: For testing agency.
Material Certificates: For each type and size of the following:
1. Masonry units.

a. Include material test reports substantiating compliance with requirements.

b. For brick, include size-variation data verifying that actual range of sizes falls
within specified tolerances.

C. For exposed brick, include test report for efflorescence according to ASTM C 67.

Mortar admixtures.

Preblended, dry mortar mixes. Include description of type and proportions of ingredients.

Grout mixes. Include description of type and proportions of ingredients.

Reinforcing bars.

Joint reinforcement.

Anchors, ties, and metal accessories.

Nooak~wdn

Mix Designs: For each type of mortar and grout. Include description of type and proportions of
ingredients.

1. Include test reports for mortar mixes required to comply with property specification. Test
according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water
retention, and ASTM C 91/C 91M for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with
compressive strength requirement.

Statement of Compressive Strength of Masonry: For each combination of masonry unit type and
mortar type, provide statement of average net-area compressive strength of masonry units,
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mortar type, and resulting net-area compressive strength of masonry determined according to
TMS 602/ACI 530.1/ASCE 6.

Cold-Weather and Hot-Weather Procedures: Detailed description of methods, materials, and
equipment to be used to comply with requirements.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM C 1093 for testing indicated.

Sample Panels: Build sample panels to verify selections made under Sample submittals and to
demonstrate aesthetic effects. Comply with requirements in Section 014000 "Quality
Requirements" for mockups.

Build sample panels for in sizes approximately 48 inches long by high by full thickness.
Build sample panels facing south.

Clean one-half of exposed faces of panels with masonry cleaner indicated.

Protect approved sample panels from the elements with weather-resistant membrane.
Approval of sample panels is for color, texture, and blending of masonry units;
relationship of mortar and sealant colors to masonry unit colors; tooling of joints;
aesthetic qualities of workmanship; and other material and construction qualities
specifically approved by Architect in writing.

S

a. Approval of sample panels does not constitute approval of deviations from the
Contract Documents contained in sample panels unless Architect specifically
approves such deviations in writing.

DELIVERY, STORAGE, AND HANDLING

Store masonry units on elevated platforms in a dry location. If units are not stored in an
enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied. If units
become wet, do not install until they are dry.

Store cementitious materials on elevated platforms, under cover, and in a dry location. Do not
use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and
contamination avoided.

Deliver preblended, dry mortar mix in moisture-resistant containers. Store preblended, dry
mortar mix in delivery containers on elevated platforms in a dry location or in covered
weatherproof dispensing silos.

Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt
and oil.
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FIELD CONDITIONS

Protection of Masonry: During construction, cover tops of walls, projections, and sills with
waterproof sheeting at end of each day's work. Cover partially completed masonry when
construction is not in progress.

1. Extend cover a minimum of 24 inches down both sides of walls, and hold cover securely
in place.

Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least
three days after building masonry walls or columns.

Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such
masonry.

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading
coverings on ground and over wall surface.

2. Protect sills, ledges, and projections from mortar droppings.

3. Protect surfaces of window and door frames, as well as similar products with painted and
integral finishes, from mortar droppings.

4, Turn scaffold boards near the wall on edge at the end of each day to prevent rain from
splashing mortar and dirt onto completed masonry.

Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice
or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by frost
or by freezing conditions. Comply with cold-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40
deg F and higher and will remain so until masonry has dried, but not less than seven days
after completing cleaning.

Hot-Weather Requirements: Comply with hot-weather construction requirements contained in
TMS 602/ACI 530.1/ASCE 6.

PART 2 - PRODUCTS

2.1

A

B.

MANUFACTURERS

Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and
color, or a uniform blend within the ranges accepted for these characteristics, from single source
from single manufacturer for each product required.

Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality,

including color for exposed masonry, from single manufacturer for each cementitious
component and from single source or producer for each aggregate.
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UNIT MASONRY, GENERAL

Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by
requirements in the Contract Documents.

Defective Units: Referenced masonry unit standards may allow a certain percentage of units to
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such
defects are exposed in the completed Work and will be within 20 feet vertically and horizontally
of a walking surface.

Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs
indicated.

1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a
qualified testing agency acceptable to authorities having jurisdiction.

BRICK

General: Provide shapes indicated and as follows, with exposed surfaces matching finish and
color of exposed faces of adjacent units:

1. For ends of sills and caps and for similar applications that would otherwise expose
unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces
finished.

2. Provide special shapes for applications where stretcher units cannot accommaodate special
conditions, including those at corners, movement joints, bond beams, sashes, and lintels.

3. Provide special shapes for applications requiring brick of size, form, color, and texture on
exposed surfaces that cannot be produced by sawing.

4, Provide special shapes for applications where shapes produced by sawing would result in
sawed surfaces being exposed to view.

Clay Face Brick: Facing brick complying with ASTM C 216.

Basis-of-Design Brick: CUSHWA 170 Camden Blend. (Solid and Hollow)

Grade: SW.

Type: FBS.

Size (Actual Dimensions):-3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long.

pPooNE

MORTAR AND GROUT MATERIALS

Portland Cement: ASTM C 150/C 150M, Type | or 1, except Type Il may be used for cold-
weather construction. Provide natural color or white cement as required to produce mortar color
indicated.

1. Alkali content shall not be more than 0.1 percent when tested according to ASTM C 114.

Hydrated Lime: ASTM C 207, Type S.
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Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing
no other ingredients.

Masonry Cement: ASTM C 91/C 91M.
Mortar Cement: ASTM C 1329/C 1329M. Flamingo: Brixment; Color “Old Colonial” OC.

Mortar Pigments: Natural and synthetic iron oxides and chromium oxides, compounded for use
in mortar mixes and complying with ASTM C 979/C 979M. Use only pigments with a record of
satisfactory performance in masonry mortar.

Aggregate for Mortar: ASTM C 144,

1. For mortar that is exposed to view, use washed aggregate consisting of natural sand or
crushed stone.

2. White-Mortar Aggregates: Natural white sand or crushed white stone.

3. Colored-Mortar Aggregates: Natural sand or crushed stone of color necessary to produce
required mortar color.

Aggregate for Grout: ASTM C 404.

Cold-Weather Admixture: Nonchloride, noncorrosive, accelerating admixture complying with
ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar
of composition indicated.

Water: Potable.

REINFORCEMENT
Uncoated-Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
Masonry-Joint Reinforcement, General: ASTM A 951/A 951M.

Interior Walls: Hot-dip galvanized carbon steel.

Exterior Walls: Hot-dip galvanized carbon steel.

Wire Size for Side Rods: 0.148-inch diameter.

Wire Size for Cross Rods: 0.148-inch diameter.

Wire Size for Veneer Ties: 0.187-inch diameter.

Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

NoookrwhE

Masonry-Joint Reinforcement for Single-Wythe Masonry: Ladder or truss type with single pair
of side rods.

TIES AND ANCHORS

General: Ties and anchors shall extend at least 1-1/2 inches into veneer but with at least a 5/8-
inch cover on outside face.
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Materials: Provide ties and anchors specified in this article that are made from materials that

comply with the following unless otherwise indicated:

1. Hot-Dip Galvanized, Carbon-Steel Wire: ASTM A 82/A 82M, with
ASTM A 153/A 153M, Class B-2 coating.

2. Galvanized-Steel Sheet: ASTM A 653/A 653M, Commercial Steel, G60 zinc coating.

3. Steel Sheet, Galvanized after Fabrication: ASTM A 1008/A 1008M, Commercial Steel,
with ASTM A 153/A 153M, Class B coating.

4, Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Individual Wire Ties: Rectangular units with closed ends and not less than 4 inches wide.

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches long may
be used for masonry constructed from solid units.
2. Wire: Fabricate from 3/16-inch- diameter, hot-dip galvanized steel

Adjustable Anchors for Connecting to Concrete: Provide anchors that allow vertical or
horizontal adjustment but resist tension and compression forces perpendicular to plane of wall.

1. Connector Section: Dovetail tabs for inserting into dovetail slots in concrete and attached
to tie section; formed from 0.060-inch- minimum thick steel sheet, galvanized after
fabrication.

2. Tie Section: Triangular-shaped wire tie made from 0.187-inch- diameter, hot-dip
galvanized steel.

Adjustable Masonry-Veneer Anchors:

1. General: Provide anchors that allow vertical adjustment but resist a 100-1bf load in both
tension and compression perpendicular to plane of wall without deforming or developing
play in excess of 1/16 inch.

2. Fabricate sheet metal anchor sections and other sheet metal parts from 0.075-inch- thick
steel sheet, galvanized after fabrication.

3. Fabricate wire ties from 0.187-inch- diameter, hot-dip galvanized-steel wire unless
otherwise indicated.

4, Contractor's Option: Unless otherwise indicated, provide any of the adjustable masonry-
veneer anchors specified.

5. Screw-Attached, Masonry-Veneer Anchors: Wire tie and a rib-stiffened, sheet metal
anchor section with screw holes top and bottom, with a projecting vertical tab having a
slotted hole for inserting wire tie.

6. Screw-Attached, Masonry-Veneer Anchors: Wire tie and a sheet metal anchor section, 1-
1/4 inches wide by 6 inches long, with screw holes top and bottom and with raised rib-
stiffened strap, 5/8 inch wide by 3-5/8 inches long, stamped into center to provide a slot
between strap and base for inserting wire tie.

EMBEDDED FLASHING MATERIALS

Metal Flashing: Provide metal flashing complying with Section 076200 "Sheet Metal Flashing
and Trim" and as follows:
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=

Stainless Steel: ASTM A 240/A 240M or ASTM A 666, Type 304, 0.016 inch thick.

2. Fabricate continuous flashings in sections 96 inches long minimum, but not exceeding 12
feet. Provide splice plates at joints of formed, smooth metal flashing.

3. Fabricate through-wall metal flashing embedded in masonry from stainless steel, with

ribs at 3-inch intervals along length of flashing to provide an integral mortar bond.

4. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated
to receive counterflashing.

5. Fabricate through-wall flashing with drip edge unless otherwise indicated. Fabricate by
extending flashing 1/2 inch out from wall, with outer edge bent down 30 degrees.

Application: Unless otherwise indicated, use the following:

=

Where flashing is indicated to receive counterflashing, use metal flashing.

2. Where flashing is indicated to be turned down at or beyond the wall face, use metal
flashing.

3. Where flashing is partly exposed and is indicated to terminate at the wall face, use metal

flashing with a drip edge.

Adhesives, Primers, and Seam Tapes for Flashings: Flashing manufacturer's standard products
or products recommended by flashing manufacturer for bonding flashing sheets to each other
and to substrates.

MISCELLANEOUS MASONRY ACCESSORIES

Compressible Filler: Premolded filler strips complying with ASTM D 1056, Grade 2Al;
compressible up to 35 percent; of width and thickness indicated; formulated from neoprene.

Bond-Breaker Strips: Asphalt-saturated felt complying with ASTM D 226/D 226M, Type |
(No. 15 asphalt felt).

Weep/Cavity Vent Products: Use the following unless otherwise indicated:

1. Mesh Weep/Vent: Free-draining mesh; made from polyethylene strands, full height and
width of head joint and depth 1/8 inch less than depth of outer wythe; in color selected
from manufacturer's standard.

Cavity Drainage Material: Free-draining mesh, made from polymer strands that will not degrade

within the wall cavity.

1. Configuration: Provide one of the following:

a. Strips, full depth of cavity and 10 inches high, with dovetail-shaped notches 7
inches deep that prevent clogging with mortar droppings.

MASONRY CLEANERS

Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for removing
mortar/grout stains, efflorescence, and other new construction stains from new masonry without
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discoloring or damaging masonry surfaces. Use product expressly approved for intended use by
cleaner manufacturer and manufacturer of masonry units being cleaned.

MORTAR AND GROUT MIXES

General: Do not use admixtures, including pigments, air-entraining agents, accelerators,
retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise
indicated.

1. Do not use calcium chloride in mortar or grout.
2. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to
view, regardless of weather conditions, to ensure that mortar color is consistent.

Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix.
Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients
before delivering to Project site.

Pigmented Mortar: Use colored cement product or select and proportion pigments with other
ingredients to produce color required. Do not add pigments to colored cement products.

1. Pigments shall not exceed 10 percent of portland cement by weight.

2. Mix to match Architect's sample.

3. Application: Use pigmented mortar for exposed mortar joints with the following units:
a. Clay face brick.
b. Hollow brick.

PART 3 - EXECUTION

3.1

A

B.

C.

EXAMINATION

Examine conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. For the record, prepare written report, endorsed by Installer, listing conditions detrimental
to performance of the Work.

2. Verify that foundations are within tolerances specified.

3. Verify that reinforcing dowels are properly placed.

4, Verify that substrates are free of substances that impair mortar bond.

Before installation, examine rough-in and built-in construction for piping systems to verify
actual locations of piping connections.

Proceed with installation only after unsatisfactory conditions have been corrected.
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INSTALLATION, GENERAL

Thickness: Build cavity and composite walls and other masonry construction to full thickness
shown. Build single-wythe walls to actual widths of masonry units, using units of widths
indicated.

Build chases and recesses to accommodate items specified in this and other Sections.

Leave openings for equipment to be installed before completing masonry. After installing
equipment, complete masonry to match construction immediately adjacent to opening.

Use full-size units without cutting if possible. If cutting is required to provide a continuous
pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp,
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut
units with cut surfaces and, where possible, cut edges concealed.

Select and arrange units for exposed unit masonry to produce a uniform blend of colors and
textures. Mix units from several pallets or cubes as they are placed.

Wetting of Brick: Wet brick before laying if initial rate of absorption exceeds 30 g/30 sq. in. per
minute when tested according to ASTM C 67. Allow units to absorb water so they are damp but
not wet at time of laying.

TOLERANCES
Dimensions and Locations of Elements:

1. For dimensions in cross section or elevation, do not vary by more than plus 1/2 inch or
minus 1/4 inch.

2. For location of elements in plan, do not vary from that indicated by more than plus or
minus 1/2 inch.

3. For location of elements in elevation, do not vary from that indicated by more than plus
or minus 1/4 inch-in a story height or 1/2 inch-total.

Lines and Levels:

1. For bed joints and top surfaces of bearing walls, do not vary from level by more than 1/4
inch in 10 feet, or 1/2-inch maximum.

2. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary
from level by more than 1/8 inch in 10 feet, 1/4 inch in 20 feet, or 1/2-inch maximum.

3. For vertical lines and surfaces, do not vary from plumb by more than 1/4 inch in 10 feet,
3/8 inch in 20 feet, or 1/2-inch maximum.

4, For conspicuous vertical lines, such as external corners, door jambs, reveals, and
expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet,
1/4 inch in 20 feet, or 1/2-inch maximum.

5. For lines and surfaces, do not vary from straight by more than 1/4 inch in 10 feet, 3/8
inch in 20 feet, or 1/2-inch maximum.

6. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4
inch in 10 feet, or 1/2-inch maximum.
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7. For faces of adjacent exposed masonry units, do not vary from flush alignment by more
than 1/16 inch except due to warpage of masonry units within tolerances specified for
warpage of units.

Joints:

1. For exposed bed joints, do not vary from bed-joint thickness of adjacent courses by more
than 1/8 inch.

2. For exposed head joints, do not vary from thickness indicated by more than plus or minus
1/8 inch

LAYING MASONRY WALLS

Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint
thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.
Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at
other locations.

Bond Pattern for Exposed Masonry: Unless otherwise indicated, lay exposed masonry in
running bond; do not use units with less-than-nominal 4-inch horizontal face dimensions at
corners or jambs.

Stopping and Resuming Work: Stop work by stepping back units in each course from those in
course below; do not tooth. When resuming work, clean masonry surfaces that are to receive
mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh
masonry.

Built-in Work: As construction progresses, build in items specified in this and other Sections.
Fill in solidly with masonry around built-in items.

Fill space between steel frames and masonry solidly with mortar unless otherwise indicated.
Where built-in items are to be embedded in cores of hollow masonry units, place a layer of
metal lath, wire mesh, or plastic mesh in the joint below, and rod mortar or grout into core.
MORTAR BEDDING AND JOINTING

Lay solid masonry units and hollow brick with completely filled bed and head joints; butter
ends with sufficient mortar to fill head joints and shove into place. Do not deeply furrow bed

joints or slush head joints.

Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint
thickness unless otherwise indicated.
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COMPOSITE MASONRY

ANCHORED MASONRY VENEERS

Anchor masonry veneers to concrete and masonry backup with masonry-veneer anchors to
comply with the following requirements:

1. Fasten] anchors to concrete and masonry backup with metal fasteners of type indicated.
Use two fasteners unless anchor design only uses one fastener.

2. Locate anchor sections to allow maximum vertical differential movement of ties up and
down.

3. Space anchors as indicated, but not more than 18 inches o.c. vertically and horizontally.
Install additional anchors within 12 inches of openings and at intervals, not exceeding 24
inches, around perimeter.

Provide not less than 1 inch of airspace between back of masonry veneer and face of insulation.

1. Keep airspace clean of mortar droppings and other materials during construction. Bevel
beds away from airspace, to minimize mortar protrusions into airspace. Do not attempt to
trowel or remove mortar fins protruding into airspace.

MASONRY-JOINT REINFORCEMENT

General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8
inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.

1. Space reinforcement not more than 16 inches o.c.

2. Space reinforcement not more than 8 inches o.c. in foundation walls and parapet walls.

3. Provide reinforcement not more than 8 inches above and below wall openings and
extending 12 inches beyond openings.

Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.

Provide continuity at wall intersections by using prefabricated T-shaped units.

Provide continuity at corners by using prefabricated L-shaped units.

Cut and bend reinforcing units as directed by manufacturer for continuity at[ corners,] returns,

offsets, column fireproofing, pipe enclosures, and other special conditions.

ANCHORING MASONRY TO STRUCTURAL STEEL AND CONCRETE

Anchor masonry to structural steel and concrete, where masonry abuts or faces structural steel
or concrete, to comply with the following:

1. Provide an open space not less than 1/2 inch wide between masonry and structural steel

or concrete unless otherwise indicated. Keep open space free of mortar and other rigid
materials.
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2. Anchor masonry with anchors embedded in masonry joints and attached to structure.
3. Space anchors as indicated, but not more than 24 inches o.c. vertically and 36 inches o.c.

horizontally.
CONTROL AND EXPANSION JOINTS
General: Install control- and expansion-joint materials in unit masonry as masonry progresses.
Do not allow materials to span control and expansion joints without provision to allow for in-
plane wall or partition movement.

Form control joints in concrete masonry using one of the following methods:

1. Fit bond-breaker strips into hollow contour in ends of CMUs on one side of control joint.
Fill resultant core with grout, and rake out joints in exposed faces for application of

sealant.

2. Install preformed control-joint gaskets designed to fit standard sash block.

3. Install interlocking units designed for control joints. Install bond-breaker strips at joint.
Keep head joints free and clear of mortar, or rake out joint for application of sealant.

4. Install temporary foam-plastic filler in head joints, and remove filler when unit masonry

is complete for application of sealant.
Form expansion joints in brick as follows:

1. Build flanges of metal expansion strips into masonry. Lap each joint 4 inches in direction
of water flow. Seal joints below grade and at junctures with horizontal expansion joints if
any.

2. Build flanges of factory-fabricated, expansion-joint units into masonry.

Build in compressible joint fillers where indicated.

4. Form open joint full depth of brick wythe and of width indicated, but not less than 3/8
inch for installation of sealant and backer rod specified in Section 079200 "Joint
Sealants.”

w

LINTELS
Install lintels where indicated.

Provide minimum bearing of 8 inches at each jamb unless otherwise indicated.

FLASHING, WEEP HOLES, AND CAVITY VENTS

General: Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges,
other obstructions to downward flow of water in wall, and where indicated.

Install flashing as follows unless otherwise indicated:

1. Prepare masonry surfaces so they are smooth and free from projections that could
puncture flashing. Where flashing is within mortar joint, place through-wall flashing on
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sloping bed of mortar and cover with mortar. Before covering with mortar, seal
penetrations in flashing with adhesive, sealant, or tape.

2. At masonry-veneer walls, extend flashing through veneer, across airspace behind veneer,
and up face of sheathing at least 8 inches; with upper edge tucked under water-resistive
barrier, lapping at least 4 inches.

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry at each
end. At heads and sills, extend flashing 6 inches at ends and turn up not less than 2 inches
to form end dams.

4. Interlock end joints of ribbed sheet metal flashing by overlapping ribs not less than 1-1/2
inches or as recommended by flashing manufacturer, and seal lap with elastomeric
sealant complying with requirements in Section 079200 "Joint Sealants" for application
indicated.

5. Install metal drip edges with ribbed sheet metal flashing by interlocking hemmed edges
to form hooked seam. Seal seam with elastomeric sealant complying with requirements in
Section 079200 "Joint Sealants" for application indicated.

6. Install metal drip edges beneath flexible flashing at exterior face of wall. Stop flexible
flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to top of
metal drip edge.

7. Install metal flashing termination beneath flexible flashing at exterior face of wall. Stop
flexible flashing 1/2 inch back from outside face of wall, and adhere flexible flashing to
top of metal flashing termination.

8. Cut flexible flashing off flush with face of wall after masonry wall construction is
completed.

Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to
comply with manufacturer's written instructions. Install CMU cell pans with upturned edges
located below face shells and webs of CMUs above and with weep spouts aligned with face of
wall. Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU
webs and extend from face shell to face shell.

Install weep holes in exterior wythes and veneers in head joints of first course of masonry
immediately above embedded flashing.

1. Use specified weep/cavity vent products to form weep holes.

2. Space weep holes 24 inches o.c. unless otherwise indicated.

3. Cover cavity side of weep holes with plastic insect screening at cavities insulated with
loose-fill insulation.

Place cavity drainage material in cavities to comply with configuration requirements for cavity
drainage material in "Miscellaneous Masonry Accessories” Article.

Install cavity vents in head joints in exterior wythes at spacing indicated. Use specified
weep/cavity vent products to form cavity vents.

1. Close cavities off vertically and horizontally with blocking in manner indicated. Install
through-wall flashing and weep holes above horizontal blocking.
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FIELD QUALITY CONTROL

Testing and Inspecting: Owner will engage special inspectors to perform tests and inspections
and prepare reports. Allow inspectors access to scaffolding and work areas as needed to perform
tests and inspections. Retesting of materials that fail to comply with specified requirements shall
be done at Contractor's expense.

Testing Prior to Construction: One set of tests.
Testing Frequency: One set of tests for each 5000 sq. ft. of wall area or portion thereof.

Clay Masonry Unit Test: For each type of unit provided, according to ASTM C 67 for
compressive strength.

Mortar Aggregate Ratio Test (Proportion Specification): For each mix provided, according to
ASTM C 780.

Mortar Test (Property Specification): For each mix provided, according to ASTM C 780. Test
mortar for mortar air content and compressive strength.

Grout Test (Compressive Strength): For each mix provided, according to ASTM C 10109.

Prism Test: For each type of construction provided, according to ASTM C 1314 at 7 days and
at 28 days.

REPAIRING, POINTING, AND CLEANING

Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise
damaged or that do not match adjoining units. Install new units to match adjoining units; install
in fresh mortar, pointed to eliminate evidence of replacement.

Pointing: During the tooling of joints, enlarge voids and holes, except weep holes, and
completely fill with mortar. Point up joints, including corners, openings, and adjacent
construction, to provide a neat, uniform appearance. Prepare joints for sealant application,
where indicated.

In-Progress Cleaning: Clean unit masonry as work progresses by dry brushing to remove mortar
fins and smears before tooling joints.

Final Cleaning: After mortar is thoroughly set and cured, clean exposed masonry as follows:

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes
or chisels.

2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for
comparison purposes. Obtain Architect's approval of sample cleaning before proceeding
with cleaning of masonry.

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering
them with liquid strippable masking agent or polyethylene film and waterproof masking
tape.
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Wet wall surfaces with water before applying cleaners; remove cleaners promptly by
rinsing surfaces thoroughly with clear water.

Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical
Notes 20.

Clean concrete masonry by applicable cleaning methods indicated in NCMA TEK 8-4A.
Clean masonry with a proprietary acidic cleaner applied according to manufacturer's
written instructions.

Clean stone trim to comply with stone supplier's written instructions.

Clean limestone units to comply with recommendations in ILI's "Indiana Limestone
Handbook."

MASONRY WASTE DISPOSAL

Salvageable Materials: Unless otherwise indicated, excess masonry materials are Contractor's
property. At completion of unit masonry work, remove from Project site.

Waste Disposal as Fill Material: Dispose of clean masonry waste, including excess or soil-
contaminated sand, waste mortar, and broken masonry units, by crushing and mixing with fill
material as fill is placed.

1.
2.

3.

Crush masonry waste to less than 4 inches in each dimension.

Mix masonry waste with at least two parts of specified fill material for each part of
masonry waste. Fill material is specified in Section 312000 "Earth Moving."

Do not dispose of masonry waste as fill within 18 inches of finished grade.

Masonry Waste Recycling: Return broken CMUs not used as fill to manufacturer for recycling.

Excess Masonry Waste: Remove excess clean masonry waste that cannot be used as fill, as
described above or recycled, and other masonry waste, and legally dispose of off Owner's

property.

END OF SECTION 042000
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SECTION 051200 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11

1.2

13

14

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1.
2.

Structural steel.
Grout.

Related Requirements:

1. Section 051213 "Architecturally Exposed Structural Steel Framing" for additional
requirements for architecturally exposed structural steel.

2. Section 053100 "Steel Decking" for field installation of shear connectors through deck.

3. Section 055000 "Metal Fabrications” for steel lintels and shelf angles not attached to
structural-steel frame, miscellaneous steel fabrications and other steel items not defined
as structural steel.

4, Section 099600 "High-Performance Coatings" for surface-preparation and priming
requirements.

DEFINITIONS

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."

COORDINATION

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.

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.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.
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ACTION SUBMITTALS
Product Data: For each type of product.
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.

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer and fabricator.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Muill test reports for structural steel, including chemical and physical properties.
Product Test Reports: For the following:

Bolts, nuts, and washers including mechanical properties and chemical analysis.
Direct-tension indicators.

Tension-control, high-strength, bolt-nut-washer assemblies.

Shop primers.

Nonshrink grout.

Blind bolts.

IZEEN N

Source quality-control reports.

Field quality-control reports.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality
Certification Program and is designated an AISC-Certified Plant, Category STD.

Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.”

Comply with applicable provisions of the following specifications and documents:
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AISC 303.

AISC 341 and AISC 341s1.

AISC 360.

RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

PoppE

DELIVERY, STORAGE, AND HANDLING

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.

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.

PRODUCTS

STRUCTURAL-STEEL MATERIALS

W-Shapes: ASTM A 992/A 992M.

Channels, Angles:ASTM A 36/A 36M.

Plate and Bar: ASTM A 36/A 36M.

Cold-Formed Hollow Structural Sections: ASTM A 500/A 500M, Grade B, structural tubing.
Steel Pipe: ASTM A 53/A 53M, Type E or Type S, Grade B.

Welding Electrodes: Comply with AWS requirements.

BOLTS, CONNECTORS, AND ANCHORS

High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural
bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened
carbon-steel washers; all with plain finish.

1. Direct-Tension Indicators: ASTM F 959, Type 325, compressible-washer type with plain
finish.
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Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, heavy-
hex head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-
steel nuts, and hardened carbon-steel washers.

1. Finish: Plain.
Headed Anchor Rods: ASTM F 1554, Grade 55, weldable, straight.

Nuts: ASTM A 563 heavy-hex carbon steel.

Plate Washers: ASTM A 36/A 36M carbon steel.

Washers: ASTM F 436, Type 1, hardened carbon steel.
Finish: Hot-dip zinc coating, ASTM A 153/A 153M, Class C.

el A

Threaded Rods: ASTM A 36/A 36M unless otherwise noted.

PRIMER
Primer: Coordinate with Section 099600 "High-Performance Coatings."

Galvanizing Repair Paint: MP1#18, MP1#19, or SSPC-Paint 20.

GROUT

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.

FABRICATION

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. Fabricate beams with rolling camber up.

2. Mark and match-mark materials for field assembly.

3. Complete structural-steel assemblies, including welding of units, before starting shop-
priming operations.

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.

Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.
Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to SSPC-
SP 3, "Power Tool Cleaning.”
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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. Weld threaded nuts to framing and other specialty items indicated to receive other work.

SHOP CONNECTIONS

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 unless indicated as Pretensioned or Slip critical.

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.

SHOP PRIMING

Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.

2. Surfaces to be field welded.

3. Surfaces of high-strength bolted, slip-critical connections.

4, Galvanized surfaces.

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 3, "Power Tool Cleaning."

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. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.

GALVANIZING

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.
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2. Galvanize lintels and shelf anglesattached to structural-steel frame and located in exterior
walls.

SOURCE QUALITY CONTROL

Testing Agency: Owner will 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.

Bolted Connections: Inspectand test shop-bolted connections according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

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.

Prepare test and inspection reports.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

EXAMINATION

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.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

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.
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ERECTION

Set structural steel accurately in locations and to elevations indicated and according to
AISC 303 and AISC 360.

Baseplates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and
roughen surfaces prior to setting plates. Clean bottom surface of plates.

Maintain erection tolerances of structural steel within AISC 303, "Code of Standard Practice for
Steel Buildings and Bridges."

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.

Splice members only where indicated.

Do not use thermal cutting during erection.

Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be

enlarged to admit bolts.

FIELD CONNECTIONS

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 unless otherwise indicated as Pretensioned or Slip critical.

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.

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.

FIELD QUALITY CONTROL

Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections:
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1. Verify structural-steel materials and inspect steel frame joint details.
2. Verify weld materials and inspect welds.
3. Verify connection materials and inspect high-strength bolted connections.

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Bolted Connections: Inspect bolted connections according to RCSC's "Specification for
Structural Joints Using ASTM A 325 or A 490 Bolts."

Welded Connections: Visually inspect field welds according to AWS D1.1/D1.1M.

REPAIRS AND PROTECTION

Galvanized Surfaces: Clean areas where galvanizing is damaged or missing and repair
galvanizing to comply with ASTM A 780/A 780M.

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.

Touchup Priming: Cleaning and touchup priming are specified in Section 099600 "High-
Performance Coatings."

END OF SECTION 051200
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SECTION 051213 - ARCHITECTURALLY EXPOSED STRUCTURAL STEEL FRAMING

PART 1 - GENERAL

11

1.2

1.3

14

15

A.

SUMMARY

Section includes architecturally exposed structural-steel (AESS).

1. Requirements in Section 051200 "Structural Steel Framing" also apply to AESS, except
as modified herein.

DEFINITIONS

AESS: Structural steel designated as "architecturally exposed structural steel" or "AESS" in the

Contract Documents.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

ACTION SUBMITTALS

Shop Drawings: Show fabrication of AESS components. Shop Drawings for structural steel
may be used for AESS provided items of AESS are specifically identified and requirements
below are met for AESS.

1. 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. Indicate grinding, finish,
and profile of welds.

2. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.
Identify pretensioned and slip-critical, high-strength bolted connections. Indicate
orientation of bolt heads.

Samples: Submit Samples of AESS to set quality standards for exposed welds.

1. Steel plate, 3/8 by 8 by 8 inches, with one end of a short length of rectangular steel tube,
4 by 6 by 3/8 inches, welded to plate with a continuous fillet weld and with weld ground
smooth and blended.

QUALITY ASSURANCE

Fabricator Qualifications: A qualified fabricator that participates in the AISC Quality

Certification Program and is designated an AISC-Certified Plant, Category STD, or is
accredited by the IAS Fabricator Inspection Program for Structural Steel (AC 172).
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Installer Qualifications: A qualified installer who participates in the AISC Quality Certification
Program and is designated an AISC-Certified Erector, Category CSE.

DELIVERY, STORAGE, AND HANDLING

Use special care in handling to prevent twisting, warping, nicking, and other damage. 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.

FIELD CONDITIONS

Field Measurements: Where AESS is indicated to fit against other construction, verify actual
dimensions by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

A

2.2

A

2.3

A

B.

C.

24

A

BOLTS, CONNECTORS, AND ANCHORS

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1, round-
head assemblies, consisting of steel structural bolts with splined ends, heavy-hex carbon-steel
nuts, and hardened carbon-steel washers.

1. Finish: Plain.

FILLER

Filler: Polyester filler intended for use in repairing dents in automobile bodies.

PRIMER
Primer: Comply with Section 099600 "High-Performance Coatings."
Etching Cleaner for Galvanized Metal: MPI1#25.

Galvanizing Repair Paint: ASTM A 780/A 780M.

FABRICATION

In addition to special care used to handle and fabricate AESS, comply with the following:
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1. Fabricate with exposed surfaces smooth, square, and free of surface blemishes including
pitting, rust, scale, and roughness.

2. Grind sheared, punched, and flame-cut edges of AESS to provide smooth surfaces and

edges.

Fabricate AESS with exposed surfaces free of mill marks.

Fabricate AESS with exposed surfaces free of seams to maximum extent possible.

Remove blemishes by filling or grinding or by welding and grinding, before cleaning,

treating, and shop priming.

6. Fabricate with piece marks fully hidden in the completed structure or made with media
that permits full removal after erection.

7. Fabricate AESS to the tolerances specified in Section 10 of AISC 303.

8. Seal-weld open ends of hollow structural sections with 3/8-inch closure plates.

ok w

Coping, Blocking, and Joint Gaps: Maintain uniform gaps of 1/8 inch with a tolerance of 1/32
inch.

Bolt Holes: Cut, drill,or punch standard bolt holes perpendicular to metal surfaces.

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.

SHOP CONNECTIONS

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 unless indicated as Pretensioned or Slip critical.

Weld Connections: Comply with AWS D1.1/D1.1M for tolerances, appearances, welding
procedure specifications, weld quality, and methods used in correcting welding work, and
comply with the following:

1. Assemble and weld built-up sections by methods that will maintain true alignment of
axes without exceeding specified tolerances.

2. Use weld sizes, fabrication sequence, and equipment for AESS that limit distortions to
allowable tolerances.

3. Provide continuous, sealed welds at angle to gusset-plate connections and similar

locations where AESS is exposed to weather.

Provide continuous welds of uniform size and profile where AESS is welded.

Grind butt and groove welds flush to adjacent surfaces within tolerance of plus 1/16 inch,

minus zero inch.

ok
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6. Make butt and groove welds flush to adjacent surfaces within tolerance of plus 1/16 inch,
minus zero inch. Do not grind unless required for clearances or for fitting other
components, or unless directed to correct unacceptable work.

Remove backing bars or runoff tabs; back-gouge and grind steel smooth.

8. At locations where welding on the far side of an exposed connection of AESS occurs,
grind distortions and marking of the steel to a smooth profile aligned with adjacent
material.

9. Make fillet welds of uniform size and profile with exposed face smooth and slightly
concave. Do not grind unless directed to correct unacceptable work.

~

GALVANIZING

Hot-Dip Galvanized Finish: Apply zinc coating by the hot-dip process to structural steel
according to ASTM A 123/A 123M.

1. Do not quench or apply post-galvanizing treatments that might interfere with paint
adhesion.

2. Fill vent and drain holes that are exposed in the finished Work, unless indicated to remain
as weep holes, by plugging with zinc solder and filing off smooth.

3. Galvanize lintels attached to structural-steel frame and located in exterior walls.

SHOP PRIMING
Shop prime steel surfaces except the following:

1. Surfaces embedded in concrete or mortar. Extend priming of partially embedded
members to a depth of 2 inches.

Surfaces to be field welded.

Surfaces to be high-strength bolted with slip-critical connections.

Surfaces to receive sprayed fire-resistive materials.

Galvanized surfaces.

agrwmn

Surface Preparation[ for Nongalvanized Steel]:
1. SSPC-SP 3, "Power Tool Cleaning."”

Preparing Galvanized Steel for Shop Priming: After galvanizing, thoroughly clean steel of
grease, dirt, oil, flux, and other foreign matter, and treat with etching cleaner.

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. Use priming methods that result in full coverage of joints, corners, edges, and
exposed surfaces.
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

EXAMINATION

Verify, with 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 bearing surfaces, anchor rods, bearing plates, and other
embedments showing dimensions, locations, angles, and elevations.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Provide temporary shores, guys, braces, and other supports during erection to keep AESS
secure, plumb, and in alignment.

1. If possible, locate welded tabs for attaching temporary bracing and safety cabling where
they will be concealed from view in the completed Work.
ERECTION

Set AESS accurately in locations and to elevations indicated and according to AISC 303 and
AISC 360.

1. Erect AESS to the tolerances specified in Section 10 of AISC 303.

Do not use thermal cutting during erection.

FIELD CONNECTIONS

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 unless indicated as Pretensioned or Slip critical.
2. Orient bolt heads in same direction for each connection and to maximum extent possible
in same direction for similar connections.

Weld Connections: Comply with requirements in "Weld Connections” Paragraph in "Shop
Connections" Article.

1. Remove backing bars or runoff tabs; back-gouge and grind steel smooth.

2. Remove erection bolts, fill holes, and grind smooth.
3. Fill weld access holes and grind smooth.
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35 FIELD QUALITY CONTROL
A.  Testing Agency: Owner will engage a qualified independent testing and inspecting agency to
inspect AESS as specified in Section 051200 "Structural Steel Framing." The testing agency is
not responsible for enforcing requirements relating to aesthetic effect.

B.  Architect will observe AESS in place to determine acceptability relating to aesthetic effect.

3.6 REPAIRS AND PROTECTION

A.  Remove welded tabs that were used for attaching temporary bracing and safety cabling and that
are exposed to view in the completed Work. Grind steel smooth.

B.  Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 051213
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SECTION 053100 - STEEL DECKING

PART 1 - GENERAL

11

1.2

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Roof deck.

Related Requirements:

1. Section 051200 "Structural Steel Framing™ for shop- and field-welded shear connectors.

2. Section 055000 "Metal Fabrications" for framing deck openings with miscellaneous steel

3. Zti?fc; 099600 “High Performance Coatings” for surface-preparation, priming and finish
painting of deck.

ACTION SUBMITTALS

Product Data: For each type of deck, accessory, and product indicated.

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.

Samples for verification: Include samples for each type of deck, accessory, and product
indicated showing finishes and colors to match design reference sample.

INFORMATIONAL SUBMITTALS

Welding certificates.

Product Certificates: For each type of steel deck.

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.
2. Acoustical roof deck.
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Evaluation Reports: For steel deck, from ICC-ES.

Field quality-control reports.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.3/D1.3M,
"Structural Welding Code - Sheet Steel."

FM Global Listing: Provide steel roof deck evaluated by FM Global and listed in its "Approval
Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings.
DELIVERY, STORAGE, AND HANDLING

Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and
handling.

Stack steel deck on platforms or pallets and slope to provide drainage. Protect with a waterproof
covering and ventilate to avoid condensation.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

A

A

PERFORMANCE REQUIREMENTS

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."

ROOF DECK

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:

Deck Profile: As indicated.

Profile Depth: 2 inches.

Design Uncoated-Steel Thickness: 0.0474 inch.

Span Condition: Double span or more or as indicated.
Side Laps: Overlapped.

arwdE

ACCESSORIES

General: Provide manufacturer's standard accessory materials for deck that comply with
requirements indicated.
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Mechanical Fasteners: Corrosion-resistant, low-velocity, power-actuated or pneumatically
driven carbon-steel fasteners; or self-drilling, self-threading screws.

Side-Lap Fasteners: Hexagonal washer head; self-drilling, stainless steel screws, No. 10
minimum diameter.

Flexible Closure Strips: Vulcanized, closed-cell, synthetic rubber.
Miscellaneous Sheet Metal Deck Accessories: Steel sheet, minimum yield strength of 33,000
psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of

profile indicated or required for application.

Column Closures, End Closures, Z-Closures, and Cover Plates: Steel sheet, of same material,
finish, and thickness as deck unless otherwise indicated.

Weld Washers: Uncoated steel sheet, shaped to fit deck rib, 0.0598 inch thick, with factory-
punched hole of 3/8-inch minimum diameter.

Repair Paint: Manufacturer's standard rust-inhibitive primer of same color as primer.

PART 3 - EXECUTION

3.1

3.2

A

B.

A

D.

EXAMINATION

Examine supporting frame and field conditions for compliance with requirements for
installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

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.

Install temporary shoring before placing deck panels if required to meet deflection limitations.
Locate deck bundles to prevent overloading of supporting members.

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.

Place deck panels flat and square and fasten to supporting frame without warp or deflection.

Cut and neatly fit deck panels and accessories around openings and other work projecting
through or adjacent to deck.

Provide additional reinforcement and closure pieces at openings as required for strength,
continuity of deck, and support of other work.
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Comply with AWS requirements and procedures for manual shielded metal arc welding,
appearance and quality of welds, and methods used for correcting welding work.

Mechanical fasteners may be used in lieu of welding to fasten deck. Locate mechanical
fasteners and install according to deck manufacturer's written instructions.
ROOF-DECK INSTALLATION

Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface
diameter indicated as follows:

1. Weld Diameter: 5/8 inch, nominal.

2. Weld Spacing: Weld edge and interior ribs of deck units with a minimum of two welds
per deck unit at each support. Space welds 18 inches apart, maximum.

3. Weld Washers: Install weld washers at each weld location.

Mechanically fasten roof-deck panels to aluminum supporting member with No. 10 diameter or
larger stainless steel screws.

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 12 inches, and as
follows:

1. Mechanically fasten with self-drilling, No. 12 diameter or larger, carbon-steel screws.

End Bearing: Install deck ends over supporting frame with a minimum end bearing of 1-1/2
inches, with end joints as follows:

1. End Joints: Butted.

Miscellaneous Roof-Deck Accessories: Install ridge and valley plates, finish strips, end
closures, and reinforcing channels according to deck manufacturer's written instructions. Weld
or mechanically fasten to substrate to provide a complete deck installation.

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.
Flexible Closure Strips: Install flexible closure strips over partitions, walls, and where indicated.
Install with adhesive according to manufacturer's written instructions to ensure complete
closure.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Field welds will be subject to inspection.

Prepare test and inspection reports.
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3.5 PROTECTION

A.  Repair Painting: Wire brush and clean rust spots, welds, and abraded areas on both surfaces of
prime-painted deck immediately after installation, and apply repair paint.

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of
deck exposed to view.

2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in
Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."

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 054000 - COLD-FORMED METAL FRAMING

PART 1 - GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY

Section Includes:

1. Exterior non-load-bearing wall framing.

2. Interior non-load-bearing wall framing exceeding height limitations of standard,
nonstructural metal framing.

3. Soffit framing.

Related Requirements:

1. Section 055000 "Metal Fabrications” for miscellaneous steel shapes, masonry shelf
angles, and connections used with cold-formed metal framing.

2. Section 092216 "Non-Structural Metal Framing" for standard, interior non-load-bearing,
metal-stud framing, with height limitations and ceiling-suspension assemblies.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings:

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel framing;
fabrication; and fastening and anchorage details, including mechanical fasteners.

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping,
bracing, bridging, splices, accessories, connection details, and attachment to adjoining
work.

Delegated-Design Submittal: For cold-formed steel framing.

INFORMATIONAL SUBMITTALS
Qualification Data: For testing agency.

Welding certificates.
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Product Certificates: For each type of code-compliance certification for studs and tracks.

Product Test Reports: For each listed product, for tests performed by manufacturer and
witnessed by a qualified testing agency.

Steel sheet.

Expansion anchors.

Power-actuated anchors.

Mechanical fasteners.

Vertical deflection clips.

Horizontal drift deflection clips
Miscellaneous structural clips and accessories.

Noogk~wdE

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

Product Tests: Mill certificates or data from a qualified independent testing agency, or in-house
testing with calibrated test equipment, indicating steel sheet complies with requirements,
including base-metal thickness, yield strength, tensile strength, total elongation, chemical
requirements, and metallic-coating thickness.

Code-Compliance Certification of Studs and Tracks: Provide documentation that framing
members are certified according to the product-certification program of the Certified Steel Stud
Association, the Steel Framing Industry Association or the Steel Stud Manufacturers
Association.

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."

Comply with AISI S230 "Standard for Cold-Formed Steel Framing - Prescriptive Method for
One and Two Family Dwellings."

PART 2 - PRODUCTS

2.1

A

MANUFACTURERS

Subject to compliance with requirements, available products that may be incorporated into the
Work include, but are not limited to, the following:

1) Dietrich Metal Framing; SLP-TRK Slotted Deflection Track.
2)  Steel Network Inc. (The); VertiClip SLD Series.
3)  Superior Metal Trim; Superior Flex Track System (SFT).
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PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design cold-formed steel framing.

Structural Performance: Provide cold-formed steel framing capable of withstanding design
loads within limits and under conditions indicated.

1.
2.

Design Loads: As indicated on Drawings.

Deflection Limits: Design framing systems to withstand design loads without deflections

greater than the following:

A.  Exterior Non-Load-Bearing Framing: Horizontal deflection of 1/360 of the wall
height.

B. Interior Non-Load-Bearing Framing: Horizontal deflection of 1/240 of the wall
height under a horizontal load of 5 Ibf/sq. ft.

Design framing systems to provide for movement of framing members located outside
the insulated building envelope without damage or overstressing, sheathing failure,
connection failure, undue strain on fasteners and anchors, or other detrimental effects
when subject to a maximum ambient temperature change of 120 deg F.

Design framing system to maintain clearances at openings, to allow for construction
tolerances, and to accommodate live load deflection of primary building structure as
follows:

A.  Upward and downward movement of 1/2 inch.

Design exterior non-load-bearing wall framing to accommodate horizontal deflection
without regard for contribution of sheathing materials.

Cold-Formed Steel Framing Standards: Unless more stringent requirements are indicated,
framing shall comply with AISI S100, AISI S200, and the following:

Eall N

Floor and Roof Systems: AlISI S210.
Wall Studs: AISI S211.

Headers: AISI S212.

Lateral Design: AlISI S213.

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 acceptable to authorities having jurisdiction.

COLD-FORMED STEEL FRAMING MATERIALS

Steel Sheet: ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and
coating designation as follows:

1.
2.

Grade: As required by structural performance.
Coating: G60.
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EXTERIOR NON-LOAD-BEARING WALL FRAMING

Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch.
2. Flange Width: 1-5/8 inches.

Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch.
2. Flange Width: 1-1/4 inches.

Vertical Deflection Clips: Manufacturer's standard clips, capable of accommodating upward and
downward vertical displacement of primary structure through positive mechanical attachment to
stud web.

Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with
flanges designed to support horizontal loads and transfer them to the primary structure, and as
follows:

1. Minimum Base-Metal Thickness: 0.0428 inch.
2. Flange Width: 1 inch plus the design gap for one-story structures and 1 inch plus twice
the design gap for other applications.

Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from
upward and downward vertical displacement and lateral drift of primary structure through
positive mechanical attachment to stud web and structure.

INTERIOR NON-LOAD-BEARING WALL FRAMING

Steel Studs: Manufacturer's standard C-shaped steel studs, of web depths indicated, punched,
with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch.
2. Flange Width: 1-3/8 inches.

Steel Track: Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched,
with unstiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch.
2. Flange Width: 1-1/4 inches.

Vertical Deflection Clips: Manufacturer's standard clips, capable of accommodating upward and

downward vertical displacement of primary structure through positive mechanical attachment to
stud web.
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Single Deflection Track: Manufacturer's single, deep-leg, U-shaped steel track; unpunched, with
unstiffened flanges, of web depth to contain studs while allowing free vertical movement, with
flanges designed to support horizontal loads and transfer them to the primary structure, and as
follows:

1. Minimum Base-Metal Thickness: 0.0428 inch.
2. Flange Width: 1 inch plus the design gap for one-story structures and 1 inch plus twice
the design gap for other applications.

Drift Clips: Manufacturer's standard bypass or head clips, capable of isolating wall stud from
upward and downward vertical displacement and lateral drift of primary structure through
positive mechanical attachment to stud web and structure.

SOFFIT FRAMING

Exterior Soffit Frame: Manufacturer's standard C-shaped steel sections, of web depths
indicated, with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: 0.0329 inch.
2. Flange Width: 1-5/8 inches, minimum.
FRAMING ACCESSORIES

Fabricate steel-framing accessories from ASTM A 1003/A 1003M, Structural Grade, Type H,
metallic coated steel sheet, of same grade and coating designation used for framing members.

Provide accessories of manufacturer's standard thickness and configuration, unless otherwise
indicated, as follows:

1. Supplementary framing.

2. Bracing, bridging, and solid blocking.
3. Web stiffeners.

4, Anchor clips.

5. End clips.

6. Foundation clips.

7. Gusset plates.

8. Stud kickers and knee braces.
9. Joist hangers and end closures.
10.  Hole-reinforcing plates.

11. Backer plates.

ANCHORS, CLIPS, AND FASTENERS

Steel Shapes and Clips: ASTM A 36/A 36M, zinc coated by hot-dip process according to
ASTM A 123/A 123M.
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Power-Actuated Anchors: Fastener systems with working capacity greater than or equal to the
design load, according to an evaluation report acceptable to authorities having jurisdiction,
based on ICC-ES AC70.

Mechanical Fasteners: ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping,
steel drill screws.

1. Head Type: Low-profile head beneath sheathing; manufacturer's standard elsewhere.

Welding Electrodes: Comply with AWS standards.

MISCELLANEOUS MATERIALS
Galvanizing Repair Paint: ASTM A 780/A 780M.

Cement Grout: Portland cement, ASTM C 150/C 150M, Type I; and clean, natural sand,
ASTM C 404. Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum
water required for placement and hydration.

Nonmetallic, Nonshrink Grout: Factory-packaged, nonmetallic, noncorrosive, nonstaining
grout, complying with ASTM C 1107/C 1107M, and with a fluid consistency and 30-minute
working time.

Shims: Load-bearing, high-density, multimonomer, nonleaching plastic; or cold-formed steel of
same grade and metallic coating as framing members supported by shims.

Sealer Gaskets: Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's
standard widths to match width of bottom track or rim track members as required.

FABRICATION

Fabricate cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securely fastened, according to referenced AISI's specifications and standards,
manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.

2. Cut framing members by sawing or shearing; do not torch cut.

3. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening,
pneumatic pin fastening, or riveting as standard with fabricator. Wire tying of framing
members is not permitted.

A.  Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

B.  Locate mechanical fasteners and install according to Shop Drawings, with screws
penetrating joined members by no fewer than three exposed screw threads.

4. Fasten other materials to cold-formed steel framing by welding, bolting, pneumatic pin
fastening, or screw fastening, according to Shop Drawings.
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Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection
stresses. Lift fabricated assemblies by means that prevent damage or permanent distortion.

Tolerances: Fabricate assemblies level, plumb, and true to line to a maximum allowable
variation of 1/8 inch in 10 feet and as follows:

1. Spacing: Space individual framing members no more than plus or minus 1/8 inch from
plan location. Cumulative error shall not exceed minimum fastening requirements of
sheathing or other finishing materials.

2. Squareness: Fabricate each cold-formed steel framing assembly to a maximum out-of-
square tolerance of 1/8 inch.

PART 3 - EXECUTION

3.1

A

B.

3.2

A

B.

C.

D.

3.3

A

B.

C.

EXAMINATION

Examine substrates, areas, conditions, and abutting structural framing for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary
framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

After applying sprayed fire-resistive materials, remove only as much of these materials as
needed to complete installation of cold-formed framing without reducing thickness of fire-
resistive materials below that required to obtain fire-resistance ratings indicated. Protect
remaining fire-resistive materials from damage.

Install load-bearing shims or grout between the underside of load-bearing wall bottom track and
the top of foundation wall or slab at locations with a gap larger than 1/4 inch to ensure a
uniform bearing surface on supporting concrete or masonry construction.

Install sealer gaskets at the underside of wall bottom track or rim track and at the top of
foundation wall or slab at stud or joist locations.

INSTALLATION, GENERAL

Cold-formed steel framing may be shop or field fabricated for installation, or it may be field
assembled.

Install cold-formed steel framing according to AISI S200, AISIS202, and manufacturer's
written instructions unless more stringent requirements are indicated.

Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting
structure.
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1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush,
even, true-to-line joints with maximum variation in plane and true position between
fabricated panels not exceeding 1/16 inch.

Install cold-formed steel framing and accessories plumb, square, and true to line, and with
connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.
2. Fasten cold-formed steel framing members by welding, screw fastening, clinch fastening,
or riveting. Wire tying of framing members is not permitted.

A.  Comply with AWS D1.3/D1.3M requirements and procedures for welding,
appearance and quality of welds, and methods used in correcting welding work.

B.  Locate mechanical fasteners, install according to Shop Drawings, and comply with
requirements for spacing, edge distances, and screw penetration.

Install framing members in one-piece lengths unless splice connections are indicated for track
or tension members.

Install temporary bracing and supports to secure framing and support loads equal to those for
which structure was designed. Maintain braces and supports in place, undisturbed, until entire
integrated supporting structure has been completed and permanent connections to framing are
secured.

Do not bridge building expansion joints with cold-formed steel framing. Independently frame
both sides of joints.

Install insulation, specified in Section 072100 "Thermal Insulation," in framing-assembly
members, such as headers, sills, boxed joists, and multiple studs at openings, that are
inaccessible on completion of framing work.

Fasten hole-reinforcing plate over web penetrations that exceed size of manufacturer's approved
or standard punched openings.

EXTERIOR NON-LOAD-BEARING WALL INSTALLATION

Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure.

Fasten both flanges of studs to top and bottom track unless otherwise indicated. Space studs as
follows:

1. Stud Spacing: As indicated on Drawings.

Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar requirements.

Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.
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Install single deep-leg deflection tracks and anchor to building structure.

Install double deep-leg deflection tracks and anchor outer track to building structure.
Connect vertical deflection clips to infill studs and anchor to building structure.
Connect drift clips to cold-formed steel framing and anchor to building structure.

PoppE

Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings
but not more than 48 inches apart. Fasten at each stud intersection.

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs.

2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat
straps to stud flanges and secure solid blocking to stud webs or flanges.

Top Bridging for Single Deflection Track: Install row of horizontal bridging within 18 inches of
single deflection track. Install a combination of bridging and stud or stud-track solid blocking of
width and thickness matching studs, secured to stud webs or flanges.

1. Install solid blocking at centers indicated on Shop Drawings.

Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing
system.

INTERIOR NON-LOAD-BEARING WALL INSTALLATION

Install continuous tracks sized to match studs. Align tracks accurately and securely anchor to
supporting structure.

Fasten both flanges of studs to bottom track unless otherwise indicated. Space studs as follows:
1. Stud Spacing: 16 inches.

Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or
warped surfaces and similar requirements.

Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical
loads while providing lateral support.

1. Install single deep-leg deflection tracks and anchor to building structure.

2. Install double deep-leg deflection tracks and anchor outer track to building structure.

3. Connect vertical deflection clips to studs and anchor to building structure.

4. Connect drift clips to cold-formed steel metal framing and anchor to building structure.

Install horizontal bridging in wall studs, spaced vertically in rows indicated on Shop Drawings
but not more than 48 inches apart. Fasten at each stud intersection.

1. Channel Bridging: Cold-rolled steel channel, welded or mechanically fastened to webs of
punched studs.
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2. Strap Bridging: Combination of flat, taut, steel sheet straps of width and thickness
indicated and stud-track solid blocking of width and thickness to match studs. Fasten flat
straps to stud flanges and secure solid blocking to stud webs or flanges.
Top Bridging for Single Deflection Track: Install row of horizontal bridging within 18 inches of
single deflection track. Install a combination of bridging and stud or stud-track solid blocking of
width and thickness matching studs, secured to stud webs or flanges.
1. Install solid blocking at centers indicated on Shop Drawings.
Install miscellaneous framing and connections, including stud kickers, web stiffeners, clip
angles, continuous angles, anchors, and fasteners, to provide a complete and stable wall-framing
system.
ERECTION TOLERANCES

Install cold-formed steel framing level, plumb, and true to line to a maximum allowable
tolerance variation of 1/8 inch in 10 feet and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch from plan
location. Cumulative error shall not exceed minimum fastening requirements of sheathing
or other finishing materials.

FIELD QUALITY CONTROL

Testing: Owner will engage a qualified independent testing and inspecting agency to perform
field tests and inspections and prepare test reports.

Testing agency will report test results promptly and in writing to Contractor and Architect.
Cold-formed steel framing will be considered defective if it does not pass tests and inspections.
Additional testing and inspecting, at Contractor's expense, will be performed to determine
compliance of replaced or additional work with specified requirements.

REPAIRS AND PROTECTION

Galvanizing Repairs: Prepare and repair damaged galvanized coatings on fabricated and
installed cold-formed steel framing with galvanized repair paint according to
ASTM A 780/A 780M and manufacturer's written instructions.

Provide final protection and maintain conditions, in a manner acceptable to manufacturer and

Installer, that ensure that cold-formed steel framing is without damage or deterioration at time
of Substantial Completion.

END OF SECTION 054000
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SECTION 055000 - METAL FABRICATIONS

PART 1 - GENERAL

11

1.2

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

el N =
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11.

0.

Steel framing and supports for countertops.

Steel tube reinforcement for low partitions.

Steel framing and supports for mechanical and electrical equipment.

Steel framing and supports for applications where framing and supports are not specified
in other Sections.

Elevator machine beams and hoist beams.

Steel shapes for supporting elevator door sills.

Shelf angles.

Metal ladders.

Elevator pit sump covers.

Loose bearing and leveling plates for applications where they are not specified in other
Sections.

Rain Chain.

Products furnished, but not installed, under this Section include the following:

1.
2.

3.

Loose steel lintels.

Anchor bolts, steel pipe sleeves, slotted-channel inserts, and wedge-type inserts indicated
to be cast into concrete or built into unit masonry.

Steel weld plates and angles for casting into concrete for applications where they are not
specified in other Sections.

Related Requirements:

1.

w

Section 033000 "Cast-in-Place Concrete" for installing anchor bolts, steel pipe sleeves,
slotted-channel inserts, wedge-type inserts, and other items cast into concrete.

Section 042000 "Unit Masonry" for installing loose lintels, anchor bolts, and other items
built into unit masonry.

Section 051200 "Structural Steel Framing."

Section 129300 "Site Furnishings" for bicycle racks.
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COORDINATION

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.

Coordinate installation of metal fabrications that are anchored to or that receive other work.
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.

ACTION SUBMITTALS
Product Data: For the following:

1. Paint products.
2. Grout.

Shop Drawings: Show fabrication and installation details. Include plans, elevations, sections,
and details of metal fabrications and their connections. Show anchorage and accessory items.
Provide Shop Drawings for the following:

Steel framing and supports for countertops.

Steel tube reinforcement for low partitions.

Steel framing and supports for mechanical and electrical equipment.
Steel framing and supports for applications where framing and supports are not specified
in other Sections.

Elevator machine beams and hoist beams.

Steel shapes for supporting elevator door sills.

Shelf angles.

Metal ladders.

Elevator pit sump covers.

Loose steel lintels.

Rain Chain.

el A
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INFORMATIONAL SUBMITTALS
Qualification Data: For professional engineer.

Mill Certificates: Signed by stainless-steel manufacturers, certifying that products furnished
comply with requirements.

Welding certificates.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers,
certifying that shop primers are compatible with topcoats.

Research/Evaluation Reports: For post-installed anchors, from ICC-ES.
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QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel."

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."

3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

2.1

A

2.2

A

G.

PERFORMANCE REQUIREMENTS

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes acting on exterior metal fabrications by preventing buckling, opening of joints,
overstressing of components, failure of connections, and other detrimental effects.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

METALS

Metal Surfaces, General: Provide materials with smooth, flat surfaces unless otherwise
indicated. For metal fabrications exposed to view in the completed Work, provide materials
without seam marks, roller marks, rolled trade names, or blemishes.

Steel Plates, Shapes, and Bars: ASTM A 36/A 36M.

Stainless-Steel Sheet, Strip, and Plate: ASTM A 240/A 240M or ASTM A 666, Type 316L.
Stainless steel chain: Type 316L, industrial NACM Chain “53”.

Steel Tubing: ASTM A 500/A 500M, cold-formed steel tubing.

Steel Pipe: ASTM A 53/A 53M, Standard Weight (Schedule 40) unless otherwise indicated.
Slotted Channel Framing: Cold-formed metal box channels (struts) complying with MFMA-4.

Aluminum Plate and Sheet: ASTM B 209, Alloy 6061-T6.

Aluminum Extrusions: ASTM B 221, Alloy 6063-T6.
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FASTENERS

General: Unless otherwise indicated, provide Type 316 stainless-steel fasteners for exterior use
and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941,
Class Fe/Zn 5, at exterior walls. Select fasteners for type, grade, and class required.

1. Provide stainless-steel fasteners for fastening aluminum.
2. Provide stainless-steel fasteners for fastening stainless steel.

Stainless-Steel Bolts and Nuts: Regular hexagon-head annealed stainless-steel bolts,
ASTM F 593; with hex nuts, ASTM F 594; and, where indicated, flat washers; Alloy Group 2.

Anchor Bolts: ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and,
where indicated, flat washers.

1. Hot-dip galvanize zinc coating where item being fastened is indicated to be galvanized.
Anchors, General: Anchors capable of sustaining, without failure, a load equal to six times the
load imposed when installed in unit masonry and four times the load imposed when installed in

concrete, as determined by testing according to ASTM E 488/E 488M, conducted by a qualified
independent testing agency.

Cast-in-Place Anchors in Concrete: Either threaded type or wedge type unless otherwise

indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or

ASTM A 27/A 27M cast steel. Provide bolts, washers, and shims as needed, all hot-dip

galvanized per ASTM F 2329.

Post-Installed Anchors:

1. Material for Interior Locations: Carbon-steel components zinc plated to comply with
ASTM B 633 or ASTM F 1941, Class Fe/Zn 5, unless otherwise indicated.

2. Material for Exterior Locations and Where Stainless Steel Is Indicated: Alloy Group 2
stainless-steel bolts, ASTM F 593, and nuts, ASTM F 594.

Blind Bolts: Type 316 Stainless Steel

MISCELLANEOUS MATERIALS

Shop Primers: Provide primers that comply with Section 099600 "High-Performance Coatings."
Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187/D 1187M.
Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, hongaseous grout

complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.
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FABRICATION, GENERAL

Shop Assembly: Preassemble items in the shop to greatest extent possible. Disassemble units
only as necessary for shipping and handling limitations. Use connections that maintain
structural value of joined pieces. Clearly mark units for reassembly and coordinated installation.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Form bent-metal corners to smallest radius possible without causing grain separation or
otherwise impairing work.

Form exposed work with accurate angles and surfaces and straight edges.
Weld corners and seams continuously to comply with the following:

1. Use materials and methods that minimize distortion and develop strength and corrosion

resistance of base metals.

Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

N

Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or
welds where possible. Where exposed fasteners are required, use Phillips flat-head
(countersunk) fasteners unless otherwise indicated. Locate joints where least conspicuous.

Fabricate seams and other connections that are exposed to weather in a manner to exclude
water. Provide weep holes where water may accumulate.

Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws,
and similar items.

Provide for anchorage of type indicated; coordinate with supporting structure. Space anchoring
devices to secure metal fabrications rigidly in place and to support indicated loads.

Where units are indicated to be cast into concrete or built into masonry, equip with integrally
welded steel strap anchors, 1/8 by 1-1/2 inches, with a minimum 6-inch embedment and 2-inch
hook, not less than 8 inches from ends and corners of units and 24 inches o.c., unless otherwise
indicated.

MISCELLANEOUS FRAMING AND SUPPORTS

General: Provide steel framing and supports not specified in other Sections as needed to
complete the Work.
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Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise
indicated. Fabricate to sizes, shapes, and profiles indicated and as necessary to receive adjacent
construction.

1. Fabricate units from slotted channel framing where indicated.
2. Furnish inserts for units installed after concrete is placed.

Galvanize miscellaneous framing and supports where indicated.

Prime miscellaneous framing and supports with primer specified in Section 099600 "High-
Performance Coatings" where indicated.

SHELF ANGLES

Fabricate shelf angles from steel angles of sizes indicated and for attachment to concrete
framing. Provide horizontally slotted holes to receive 3/4-inch bolts, spaced not more than 6
inches from ends and 24 inches o.c., unless otherwise indicated.

1. Provide mitered and welded units at corners.
2. Provide open joints in shelf angles at expansion and control joints. Make open joint
approximately 2 inches larger than expansion or control joint.

For cavity walls, provide vertical channel brackets to support angles from backup masonry and
concrete.

Galvanize shelf angles located in exterior walls.

Prime shelf angles located in exterior walls with primer specified in Section 099600 "High-
Performance Coatings."

Furnish wedge-type concrete inserts, complete with fasteners, to attach shelf angles to cast-in-
place concrete.

METAL LADDERS

General:

1. For elevator pit ladders, comply with ASME A17.1/CSA B44.
Steel Ladders:

Siderails: Continuous, 3/8-by-2-1/2-inch steel flat bars, with eased edges.

Rungs: 1-inch- diameter steel bars.

Fit rungs in centerline of siderails; plug-weld and grind smooth on outer rail faces.
Provide nonslip surfaces on top of each rung, either by coating rung with aluminum-
oxide granules set in epoxy-resin adhesive or by using a type of manufactured rung filled
with aluminum-oxide grout.

5. Support both sides of ladder at top and bottom and not more than 48 inches o.c. with
welded or bolted steel brackets.

o
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6. Anchor steel brackets to concrete using 5/8 inch diameter adhesive anchors with 6 inch
minimum embedment.
7. Galvanize ladders, including brackets.

ELEVATOR PIT SUMP COVERS

Fabricate from welded or pressure-locked steel bar grating Limit openings in gratings to no
more than 1 inch in least dimension.

Provide steel angle supports as indicated.

Galvanize all steel components for elevator pit sump covers.

LOOSE BEARING AND LEVELING PLATES

Provide loose bearing and leveling plates for steel items bearing on masonry or concrete
construction. Drill plates to receive anchor bolts and for grouting.

Galvanize plates.

Prime plates with primer specified in Section 099600 "High-Performance Coatings."

LOOSE STEEL LINTELS

Fabricate loose steel lintels from steel angles and shapes of size indicated for openings and
recesses in masonry walls and partitions at locations indicated. Fabricate in single lengths for
each opening unless otherwise indicated. Weld adjoining members together to form a single unit
where indicated.

Size loose lintels to provide bearing length at each side of openings equal to 1/12 of clear span,
but not less than 8 inches unless otherwise indicated.

Galvanize and prime loose steel lintels located in exterior walls.

Prime loose steel lintels located in exterior walls with primer specified in Section 099600
"High-Performance Coatings."

STEEL WELD PLATES AND ANGLES

Provide steel weld plates and angles not specified in other Sections, for items supported from
concrete construction as needed to complete the Work. Provide each unit with no fewer than
two integrally welded steel strap anchors for embedding in concrete.

FINISHES, GENERAL

Finish metal fabrications after assembly.
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Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into
surrounding surface.
STEEL FINISHES

Galvanizing: Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for
steel and iron hardware and with ASTM A 123/A 123M for other steel and iron products.

1. Do not quench or apply post galvanizing treatments that might interfere with paint
adhesion.

Preparation for Shop Priming Galvanized Items: After galvanizing, thoroughly clean railings of
grease, dirt, oil, flux, and other foreign matter, and treat with metallic phosphate process.

Shop prime steel items not indicated to be galvanized unless they are to be embedded in
concrete or masonry, or unless otherwise indicated.

1. Shop prime with unless primers specified in Section 099600 "High-Performance
Coatings".

Preparation for Shop Priming: Prepare surfaces to comply with SSPC-SP 3, "Power Tool
Cleaning."

Shop Priming: Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification
No. 1: Shop, Field, and Maintenance Painting of Steel,” for shop painting.

1. Stripe paint corners, crevices, bolts, welds, and sharp edges.

ALUMINUM FINISHES

As-Fabricated Finish: AA-M12.

PART 3 - EXECUTION

3.1

A

B.

C.

INSTALLATION, GENERAL

Cutting, Fitting, and Placement: Perform cutting, drilling, and fitting required for installing
metal fabrications. Set metal fabrications accurately in location, alignment, and elevation; with
edges and surfaces level, plumb, true, and free of rack; and measured from established lines and
levels.

Fit exposed connections accurately together to form hairline joints. Weld connections that are
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after
fabrication and are for bolted or screwed field connections.

Field Welding: Comply with the following requirements:
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1. Use materials and methods that minimize distortion and develop strength and corrosion

resistance of base metals.

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

4. At exposed connections, finish exposed welds and surfaces smooth and blended so no
roughness shows after finishing and contour of welded surface matches that of adjacent
surface.

wmn

Fastening to In-Place Construction: Provide anchorage devices and fasteners where metal
fabrications are required to be fastened to in-place construction. Provide threaded fasteners for
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, and
other connectors.

Provide temporary bracing or anchors in formwork for items that are to be built into concrete,
masonry, or similar construction.

Corrosion Protection: Coat concealed surfaces of aluminum that come into contact with grout,
concrete, masonry, wood, or dissimilar metals with the following:

1. Extruded Aluminum: Two coats of bituminous paint.

INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS

General: Install framing and supports to comply with requirements of items being supported,
including manufacturers' written instructions and requirements indicated on Shop Drawings.
INSTALLING BEARING AND LEVELING PLATES

Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen to
improve bond to surfaces. Clean bottom surface of plates.

Set bearing and leveling plates on wedges, shims, or leveling nuts. After bearing members have
been positioned and plumbed, tighten anchor bolts. Do not remove wedges or shims but, if
protruding, cut off flush with edge of bearing plate before packing with nonshrink grout. Pack
grout solidly between bearing surfaces and plates to ensure that no voids remain.

ADJUSTING AND CLEANING

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas. Paint uncoated and abraded areas with the same material as used for shop
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas and repair
galvanizing to comply with ASTM A 780/A 780M.

END OF SECTION 055000

055000 - 9






Contract #T201451604

SECTION 055213 - PIPE AND TUBE RAILINGS

PART 1 - GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY

Section Includes:

1. Stainless-steel pipe and tube railings.

COORDINATION

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.

Coordinate installation of anchorages for railings. 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.

Schedule installation so wall attachments are made only to completed walls. Do not support
railings temporarily by any means that do not satisfy structural performance requirements.
ACTION SUBMITTALS

Product Data: For the following:

1. Manufacturer's product lines of mechanically connected railings.

2. Railing brackets.

3. Grout, anchoring cement, and paint products.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
Samples: For each type of exposed finish required.

1. Sections of each distinctly different linear railing member, including handrails, top rails,

posts, and balusters.
2. Fittings and brackets.
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3. Assembled Sample of railing system, made from full-size components, including top rail,
post, handrail, and infill. Sample need not be full height.

a. Show method of connecting and finishing members at intersections.
Delegated-Design Submittal: For railings, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS
Qualification Data: For testing agency.
Welding certificates.

Mill Certificates: Signed by manufacturers of stainless-steel products certifying that products
furnished comply with requirements.

Paint Compatibility Certificates: From manufacturers of topcoats applied over shop primers
certifying that shop primers are compatible with topcoats.

Product Test Reports: For pipe and tube railings, for tests performed by a qualified testing
agency, according to ASTM E 894 and ASTM E 935.

Evaluation Reports: For post-installed anchors, from ICC-ES.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."

DELIVERY, STORAGE, AND HANDLING

Protect mechanical finishes on exposed surfaces from damage by applying a strippable,
temporary protective covering before shipping.

FIELD CONDITIONS

Field Measurements: Verify actual locations of walls and other construction contiguous with
metal fabrications by field measurements before fabrication.

PART 2 - PRODUCTS

21

A

PERFORMANCE REQUIREMENTS

Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements,” to design railings, including attachment to building construction.
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Structural Performance: Railings, including attachment to building construction, shall withstand
the effects of gravity loads and the following loads and stresses within limits and under
conditions indicated:
1. Handrails and Top Rails of Guards:

a. Uniform load of 50 Ibf/ ft. applied in any direction.

b. Concentrated load of 200 Ibf applied in any direction.

C. Uniform and concentrated loads need not be assumed to act concurrently.
2. Infill of Guards:

a. Concentrated load of 50 Ibf applied horizontally on an area of 1 sq. ft..
b. Infill load and other loads need not be assumed to act concurrently.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

METALS, GENERAL

Metal Surfaces, General: Provide materials with smooth surfaces, without seam marks, roller
marks, rolled trade names, stains, discolorations, or blemishes.

Brackets, Flanges, and Anchors: Cast or formed metal of same type of material and finish as
supported rails unless otherwise indicated.

STAINLESS STEEL

Tubing: ASTM A 554, Grade MT 304.

Pipe: ASTM A 312/A 312M, Grade TP 304.

Plate and Sheet: ASTM A 240/A 240M or ASTM A 666, Type 304.

MISCELLANEOUS MATERIALS

Welding Rods and Bare Electrodes: Select according to AWS specifications for metal alloy
welded.

1. For stainless-steel railings, provide type and alloy as recommended by producer of metal
to be welded and as required for color match, strength, and compatibility in fabricated
items.

Nonshrink, Nonmetallic Grout: Factory-packaged, nonstaining, noncorrosive, nongaseous grout

complying with ASTM C 1107/C 1107M. Provide grout specifically recommended by
manufacturer for interior and exterior applications.
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Anchoring Cement: Factory-packaged, nonshrink, nonstaining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound.

1. Water-Resistant Product: At exterior locations provide formulation that is resistant to
erosion from water exposure without needing protection by a sealer or waterproof coating
and that is recommended by manufacturer for exterior use.

FABRICATION

General: Fabricate railings to comply with requirements indicated for design, dimensions,
member sizes and spacing, details, finish, and anchorage, but not less than that required to
support structural loads.

Shop assemble railings to greatest extent possible to minimize field splicing and assembly.
Disassemble units only as necessary for shipping and handling limitations. Clearly mark units
for reassembly and coordinated installation. Use connections that maintain structural value of
joined pieces.

Cut, drill, and punch metals cleanly and accurately. Remove burrs and ease edges to a radius of
approximately 1/32 inch unless otherwise indicated. Remove sharp or rough areas on exposed
surfaces.

Form work true to line and level with accurate angles and surfaces.

Fabricate connections that are exposed to weather in a manner that excludes water. Provide
weep holes where water may accumulate.

Cut, reinforce, drill, and tap as indicated to receive finish hardware, screws, and similar items.
Connections: Fabricate railings with welded connections unless otherwise indicated.

Welded Connections: Cope components at connections to provide close fit, or use fittings
designed for this purpose. Weld all around at connections, including at fittings.

1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove flux immediately.

4, At exposed connections, finish exposed surfaces smooth and blended so no roughness
shows after finishing and welded surface matches contours of adjoining surfaces.

Nonwelded Connections: Connect members with concealed mechanical fasteners and fittings.
Fabricate members and fittings to produce flush, smooth, rigid, hairline joints.

1. Fabricate splice joints for field connection using an epoxy structural adhesive if this is
manufacturer's standard splicing method.

Form Changes in Direction as Follows:
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1. As detailed.
2. By bending.

For changes in direction made by bending, use jigs to produce uniform curvature for each
repetitive configuration required. Maintain cross section of member throughout entire bend
without buckling, twisting, cracking, or otherwise deforming exposed surfaces of components.

Close exposed ends of railing members with prefabricated end fittings.

Provide wall returns at ends of wall-mounted handrails unless otherwise indicated. Close ends
of returns unless clearance between end of rail and wall is 1/4 inch or less.

Provide inserts and other anchorage devices for connecting railings to concrete or masonry
work. Fabricate anchorage devices capable of withstanding loads imposed by railings.
Coordinate anchorage devices with supporting structure.

For railing posts set in concrete, provide stainless-steel sleeves not less than 6 inches long with
inside dimensions not less than 1/2 inch greater than outside dimensions of post, with metal
plate forming bottom closure.

STAINLESS-STEEL FINISHES

Dull Satin Finish: No. 6.

When polishing is completed, passivate and rinse surfaces. Remove embedded foreign matter
and leave surfaces chemically clean.

PART 3 - EXECUTION

3.1

A

B.

C.

INSTALLATION, GENERAL
Fit exposed connections together to form tight, hairline joints.

Perform cutting, drilling, and fitting required for installing railings. Set railings accurately in
location, alignment, and elevation; measured from established lines and levels and free of rack.

1. Do not weld, cut, or abrade surfaces of railing components that are coated or finished

after fabrication and that are intended for field connection by mechanical or other means

without further cutting or fitting.

Set posts plumb within a tolerance of 1/16 inch in 3 feet.

3. Align rails so variations from level for horizontal members and variations from parallel
with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 feet.

N

Control of Corrosion: Prevent galvanic action and other forms of corrosion by insulating metals
and other materials from direct contact with incompatible materials.

1. Coat, with a heavy coat of bituminous paint, concealed surfaces of aluminum that are in
contact with grout, concrete, masonry, wood, or dissimilar metals.
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Adjust railings before anchoring to ensure matching alignment at abutting joints.
Fastening to In-Place Construction: Use anchorage devices and fasteners where necessary for
securing railings and for properly transferring loads to in-place construction.
RAILING CONNECTIONS
Welded Connections: Use fully welded joints for permanently connecting railing components.
Comply with requirements for welded connections in "Fabrication” Article whether welding is
performed in the shop or in the field.
ANCHORING POSTS
Form or core-drill holes not less than 5 inches deep and 3/4 inch larger than OD of post for
installing posts in concrete. Clean holes of loose material, insert posts, and fill annular space
between post and concrete with nonshrink, nonmetallic grout or anchoring cement, mixed and
placed to comply with anchoring material manufacturer's written instructions.
Cover anchorage joint with flange of same metal as post, attached to post with set screws.
Anchor posts to metal surfaces with oval flanges, angle type, or floor type as required by
conditions, connected to posts and to metal supporting members as follows:

1. For stainless-steel pipe railings, weld flanges to post and bolt to supporting surfaces.

Install removable railing sections, where indicated, in slip-fit metal sockets cast in concrete.

ADJUSTING AND CLEANING

Clean stainless steel by washing thoroughly with clean water and soap and rinsing with clean
water.

Touchup Painting: Immediately after erection, clean field welds, bolted connections, and
abraded areas of shop paint, and paint exposed areas with the same material as used for shop
painting to comply with SSPC-PA 1 requirements for touching up shop-painted surfaces.

1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness.

Galvanized Surfaces: Clean field welds, bolted connections, and abraded areas, and repair
galvanizing to comply with ASTM A 780/A 780M.

PROTECTION

Protect finishes of railings from damage during construction period with temporary protective

coverings approved by railing manufacturer. Remove protective coverings at time of Substantial
Completion.

END OF SECTION 055213
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SECTION 061053 - MISCELLANEOUS ROUGH CARPENTRY

PART 1 - GENERAL

11

12

1.3

14

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY

Section Includes:

1. Wood blocking, cants, and nailers.
2. Wood furring and grounds.

3. Utility shelving.

4, Plywood backing panels.
DEFINITIONS

Boards or Strips: Lumber of less than 2 inches nominal size in least dimension.

Dimension Lumber: Lumber of 2 inches nominal or greater size but less than 5 inches nominal
size in least dimension.

ACTION SUBMITTALS

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.

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.

For fire-retardant treatments, include physical properties of treated lumber both before
and after exposure to elevated temperatures, based on testing by a qualified independent
testing agency according to ASTM D 5664.

For products receiving a waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.
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INFORMATIONAL SUBMITTALS
Evaluation Reports: For the following, from ICC-ES:

Preservative-treated wood.
Fire-retardant-treated wood.
Power-driven fasteners.
Post-installed anchors.
Metal framing anchors.

arwdPE

QUALITY ASSURANCE

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.

DELIVERY, STORAGE, AND HANDLING

Stack lumber flat with spacers beneath and between each bundle to provide air circulation.
Protect lumber from weather by covering with waterproof sheeting, securely anchored. Provide
for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1

2.2

A

B.

A

WOOD PRODUCTS, GENERAL

Lumber: DOC PS 20 and applicable rules of grading agencies indicated. If no grading agency is
indicated, provide lumber that complies with the applicable rules of any rules-writing agency
certified by the 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. Dress lumber, S4S, unless otherwise indicated.

Maximum Moisture Content of Lumber: 15 percent 2-inch nominal thickness or less unless
otherwise indicated.

WOOD-PRESERVATIVE-TREATED MATERIALS

Preservative Treatment by Pressure Process: AWPA Ul; Use Category UC2 for interior
construction not in contact with ground, Use Category UC3b for exterior construction not in

contact with ground, and Use Category UC4a for items in contact with ground.

1. Preservative Chemicals: Acceptable to authorities having jurisdiction and containing no
arsenic or chromium.
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2. For exposed items indicated to receive a stained or natural finish, chemical formulations
shall not require incising, contain colorants, bleed through, or otherwise adversely affect
finishes.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Do not use
material that is warped or does not comply with requirements for untreated material.

Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board
of Review.

Application: Treat all miscellaneous carpentry unless otherwise indicated.

FIRE-RETARDANT-TREATED MATERIALS

General: Where fire-retardant-treated materials are indicated, materials shall comply with
requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-
test-response characteristics specified as determined by testing identical products per test
method indicated by a qualified testing agency.

Fire-Retardant-Treated Lumber and Plywood by Pressure Process: Products with a flame-spread
index of 25 or less when tested according to ASTM E 84, and with no evidence of significant
progressive combustion when the test is extended an additional 20 minutes, and with the flame
front not extending more than 10.5 feet beyond the centerline of the burners at any time during
the test.

1. Treatment shall not promote corrosion of metal fasteners.

2. Exterior Type: Treated materials shall comply with requirements specified above for fire-
retardant-treated lumber and plywood by pressure process after being subjected to
accelerated weathering according to ASTM D 2898. Use for exterior locations and where
indicated.

3. Interior Type A: Treated materials shall have a moisture content of 28 percent or less
when tested according to ASTM D 3201 at 92 percent relative humidity. Use where
exterior type is not indicated.

4. Design Value Adjustment Factors: Treated lumber shall be tested according to
ASTM D 5664, and design value adjustment factors shall be calculated according to
ASTM D 6841Retain option in first paragraph below if required for plywood backing
panels.

Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.

Identify fire-retardant-treated wood with appropriate classification marking of qualified testing
agency.

Application: Treat all miscellaneous carpentry unless otherwise indicated.

MISCELLANEOUS LUMBER

General: Provide miscellaneous lumber indicated and lumber for support or attachment of other
construction, including the following:
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Blocking.

Nailers.

Rooftop equipment bases and support curbs.
Cants.

Furring.

Grounds.

Utility shelving.

NoogkrwdpE

Dimension Lumber Items: Standard, Stud, or No. 2 of any of the following species:

Hem-fir (north); NLGA.

Mixed southern pine or southern pine; SPIB.
Spruce-pine-fir; NLGA.

Hem-fir; WCLIB or WWPA.

Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA.
Western woods; WCLIB or WWPA.

Northern species; NLGA.

Eastern softwoods; NeLMA.

coONoOGORrLNE

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.

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.

For furring strips for installing plywood or hardboard paneling, select boards with no knots
capable of producing bent-over nails and damage to paneling.

PLYWOOD BACKING PANELS

Equipment Backing Panels: Plywood, DOC PS 1, Exterior, A-C, fire-retardant treated, in
thickness indicated or, if not indicated, not less than 3/4-inch nominal thickness.

FASTENERS

General: Provide fasteners of size and type indicated that comply with requirements specified in
this article for material and manufacture.

1. Where 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.

Nails, Brads, and Staples: ASTM F 1667.

Screws for Fastening to Metal Framing: ASTM C 1002, length as recommended by screw
manufacturer for material being fastened.
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Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.

Post-Installed Anchors: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES ACOL1 as appropriate for the substrate.

1. Material: Carbon-steel components, zinc plated to comply with ASTM B 633,
Class Fe/Zn 5.

2. Material: Stainless steel with bolts and nuts complying with ASTM F 593 and
ASTM F 594, Alloy Group 1 or 2.

PART 3 - EXECUTION

3.1

A

D.

INSTALLATION, GENERAL

Framing Standard: Comply with AF&PA's WCD 1, "Details for Conventional Wood Frame
Construction," unless otherwise indicated.

Set carpentry to required levels and lines, with members plumb, true to line, cut, and fitted. Fit
carpentry accurately to other construction. Locate furring, nailers, blocking, grounds, and
similar supports to comply with requirements for attaching other construction.

Install plywood backing panels by fastening to studs; coordinate locations with utilities
requiring backing panels. Install fire-retardant-treated plywood backing panels with
classification marking of testing agency exposed to view.

Install metal framing anchors to comply with manufacturer's written instructions. Install
fasteners through each fastener hole.

Do not splice structural members between supports unless otherwise indicated.

Provide blocking and framing as indicated and as required to support facing materials, fixtures,
specialty items, and trim.

1. Provide metal clips for fastening gypsum board or lath at corners and intersections where
framing or blocking does not provide a surface for fastening edges of panels. Space clips
not more than 16 inches o.c.

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.

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.
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Where wood-preservative-treated lumber is installed adjacent to metal decking, install
continuous flexible flashing separator between wood and metal decking.

Securely attach carpentry work to substrate by anchoring and fastening as indicated, complying
with the following:

1. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code.

2. Table R602.3(1), "Fastener Schedule for Structural Members,” and Table R602.3(2),
"Alternate Attachments," in ICC's International Residential Code for One- and Two-
Family Dwellings.

3. ICC-ES evaluation report for fastener.

Use steel common 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 between members. Install fasteners without splitting wood. Drive nails
snug but do not countersink nail heads unless otherwise indicated.

WOOD BLOCKING AND NAILER INSTALLATION

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.

Attach items to substrates to support applied loading. Recess bolts and nuts flush with surfaces
unless otherwise indicated.

Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled lumber not
less than 1-1/2 inches wide and of thickness required to bring face of ground to exact thickness
of finish material. Remove temporary grounds when no longer required.

PROTECTION

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.

Protect miscellaneous rough carpentry from weather. If, despite protection, miscellaneous rough
carpentry becomes wet, apply EPA-registered borate treatment. Apply borate solution by
spraying to comply with EPA-registered label.

END OF SECTION 061053
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SECTION 061600 - SHEATHING

PART 1 - GENERAL

11 RELATED DOCUMENTS

A Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

1.2 SUMMARY
A. Section Includes:

1. Wall sheathing.
2. Sheathing joint and penetration treatment.

B.  Related Requirements:

1. Section 061053 "Miscellaneous Rough Carpentry" for plywood backing panels.
2. Section 072500 "Weather Barriers" for water-resistive barrier applied over wall
sheathing.

13 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.

2. Include data for fire-retardant treatment from chemical treatment manufacturer and
certification by treating plant that treated plywood complies with requirements. Include
physical properties of treated materials.

3. For fire-retardant treatments, include physical properties of treated plywood both before
and after exposure to elevated temperatures, based on testing by a qualified independent
testing agency according to ASTM D 5516.

4. For products receiving waterborne treatment, include statement that moisture content of
treated materials was reduced to levels specified before shipment to Project site.

1.4 INFORMATIONAL SUBMITTALS
A.  Evaluation Reports: For the following, from ICC-ES:

1. Wood-preservative-treated plywood.
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2. Fire-retardant-treated plywood.
3. Foam-plastic sheathing.

QUALITY ASSURANCE

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.

DELIVERY, STORAGE, AND HANDLING
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

2.2

2.3

A

A

A

C.

PERFORMANCE REQUIREMENTS

Fire-Resistance Ratings: As tested according to ASTM E 119; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

1. Fire-Resistance Ratings: Indicated by design designations from UL's "Fire Resistance
Directory" or from the listings of another qualified testing agency.

WALL SHEATHING

Glass-Mat Gypsum Sheathing: ASTM C 1177/1177M.

1. Type and Thickness: Regular, 1/2 inch thick.

FASTENERS

General: Provide fasteners of size and type indicated that comply with requirements specified in
this article for material and manufacture.

1. For sheathing, provide fasteners of Type 304 stainless steel.
Nails, Brads, and Staples: ASTM F 1667.

Power-Driven Fasteners: Fastener systems with an evaluation report acceptable to authorities
having jurisdiction, based on ICC-ES AC70.

Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing: Steel drill screws, in
length recommended by sheathing manufacturer for thickness of sheathing to be attached.
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1. For steel framing less than 0.0329 inch thick, use screws that comply with
ASTM C 1002.

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with
ASTM C 954,

SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS

Sealant for Glass-Mat Gypsum Sheathing: Silicone emulsion sealant complying with
ASTM C 834, compatible with sheathing tape and sheathing and recommended by tape and
sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed
fasteners.

1. Sheathing Tape: Self-adhering glass-fiber tape, minimum 2 inches wide, 10 by 10 or 10
by 20 threads/inch, of type recommended by sheathing and tape manufacturers for use
with silicone emulsion sealant in sealing joints in glass-mat gypsum sheathing and with a
history of successful in-service use.

PART 3 - EXECUTION

3.1

A

D.

INSTALLATION, GENERAL

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.

Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting
construction unless otherwise indicated.

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.

Coordinate sheathing installation with flashing and joint-sealant installation so these materials
are installed in sequence and manner that prevent exterior moisture from passing through
completed assembly.

Do not bridge building expansion joints; cut and space edges of panels to match spacing of
structural support elements.

Coordinate sheathing installation with installation of materials installed over sheathing so

sheathing is not exposed to precipitation or left exposed at end of the workday when rain is
forecast.
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3.2 GYPSUM SHEATHING INSTALLATION

A.  Comply with GA-253 and with manufacturer's written instructions.
1. Fasten gypsum sheathing to cold-formed metal framing with screws.

2. Install panels with a 3/8-inch gap where non-load-bearing construction abuts structural
elements.
3. Install panels with a 1/4-inch gap where they abut masonry or similar materials that might

retain moisture, to prevent wicking.
B.  Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing.

C.  Horizontal Installation: Install sheathing with V-grooved edge down and tongue edge up.
Interlock tongue with groove to bring long edges in contact with edges of adjacent panels
without forcing. Abut ends over centers of studs, and stagger end joints of adjacent panels not
less than one stud spacing. Attach at perimeter and within field of panel to each stud.

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from
edges and ends of panels.

2. For sheathing under stucco cladding, panels may be initially tacked in place with screws
if overlying self-furring metal lath is screw-attached through sheathing to studs
immediately after sheathing is installed.

D.  Vertical Installation: Install vertical edges centered over studs. Abut ends and edges with those
of adjacent panels. Attach at perimeter and within field of panel to each stud.

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch from
edges and ends of panels.

2. For sheathing under stucco cladding, panels may be initially tacked in place with screws
if overlying self-furring metal lath is screw-attached through sheathing to studs
immediately after sheathing is installed.

E.  Seal sheathing joints according to sheathing manufacturer's written instructions.

1. Apply elastomeric sealant to joints and fasteners and trowel flat. Apply sufficient amount
of sealant to completely cover joints and fasteners after troweling. Seal other penetrations
and openings.

2. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and
trowel sealant to embed entire face of tape in sealant. Apply sealant to exposed fasteners
with a trowel so fasteners are completely covered. Seal other penetrations and openings.

END OF SECTION 061600
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SECTION 062023 - INTERIOR FINISH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

1. Interior trim.

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of process and/or factory-fabricated product.

B.  Samples: For each type of paneling.

PART 2 - PRODUCTS

2.1 MATERIALS, GENERAL
A. Lumber: DOC PS 20.

1. Factory mark each piece of lumber with grade stamp of grading agency.

2.2 INTERIOR TRIM

A.  Softwood Lumber Trim:
1. Species and Grade: Douglas fir-larch or Douglas fir south, Superior or C & Btr finish;
NLGA, WCLIB, or WWPA.
2. Maximum Moisture Content: 15 percent with at least 85 percent of shipment at 12
percent or less.
3. Finger Jointing: Allowed.
4. Stainless Steel wrapping: Number 4 finish.

2.3 MISCELLANEOUS MATERIALS
A.  Low-Emitting Materials: Adhesives shall comply with the testing and product requirements of
the California Department of Public Health's "Standard Method for the Testing and Evaluation

of VVolatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers."

B.  Glue: Aliphatic-resin, polyurethane, or resorcinol wood glue recommended by manufacturer for
general carpentry use.
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Paneling Adhesive: Comply with paneling manufacturer's written recommendations for
adhesives.

Multipurpose Construction Adhesive: Formulation complying with ASTM D 3498 that is
recommended for indicated use by adhesive manufacturer.

PART 3 - EXECUTION

3.1

A.

3.2

A

3.3

A

PREPARATION

Before installing interior finish carpentry, condition materials to average prevailing humidity in
installation areas for a minimum of 24 hours.

INSTALLATION, GENERAL

Install interior finish trim level, plumb, true, and aligned with adjacent materials. Use concealed
shims where necessary for alignment.

1. Scribe and cut interior finish carpentry to fit adjoining work. Refinish and seal cuts as
recommended by manufacturer.

2. Install to tolerance of 1/8 inch in 96 inches for level and plumb. Install adjoining interior
finish carpentry with 1/32-inch maximum offset for flush installation and 1/16-inch
maximum offset for reveal installation.

3. Install stairs with no more than 3/16-inch variation between adjacent treads and risers and
with no more than 3/8-inch variation between largest and smallest treads and risers within
each flight.

STANDING AND RUNNING TRIM INSTALLATION

Install with minimum number of joints practical, using full-length pieces from maximum
lengths of lumber available. Do not use pieces less than 24 inches long, except where necessary.
Stagger joints in adjacent and related standing and running trim. Miter at returns, miter at
outside corners, and cope at inside corners to produce tight-fitting joints with full-surface
contact throughout length of joint. Use scarf joints for end-to-end joints.

END OF SECTION 062023
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SECTION 064116 - PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS

PART 1 - GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard

Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard

Construction Details” dated 2001, including all revisions up to the date of advertisement, apply

to this section.

SUMMARY

Section Includes:

1. Plastic-laminate-faced architectural cabinets.

2. Wood furring, blocking, shims, and hanging strips for installing plastic-laminate-faced
architectural cabinets that are not concealed within other construction.

3. Miscellaneous accessories associated with cabinets.

Related Requirements:

1. Section 061053 "Miscellaneous Rough Carpentry" for wood furring, blocking, shims, and
hanging strips required for installing cabinets that are concealed within other construction
before cabinet installation.

COORDINATION

Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other related

units of Work specified in other Sections to support loads imposed by installed and fully loaded

cabinets.

Hardware Coordination: Distribute copies of approved hardware schedule specified in

Section 087100 "Door Hardware" to fabricator of architectural cabinets; coordinate Shop

Drawings and fabrication with hardware requirements.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include data for fire-retardant treatment from chemical-treatment manufacturer and
certification by treating plant that treated materials comply with requirements.

Shop Drawings: For plastic-laminate-faced architectural cabinets.

1. Include plans, elevations, sections, and attachment details.
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N

Show large-scale details.

3. Show locations and sizes of furring, blocking, and hanging strips, including concealed
blocking and reinforcement specified in other Sections.

4. Show locations and sizes of cutouts and holes for items installed in plastic-laminate
architectural cabinets and solid surface counters.

5. Apply AWI Quality Certification Program label to Shop Drawings.

Samples: For each exposed product and for each color and texture specified, in manufacturer's
or fabricator's standard size.

Samples for Verification: For the following:

1. Plastic Laminates: 8 by 10 inches, for each type, color, pattern, and surface finish
required.

a. Provide one sample applied to core material with specified edge material applied to
one edge.
INFORMATIONAL SUBMITTALS
Qualification Data: For fabricator.
Product Certificates: For each type of product.

Quality Standard Compliance Certificates: AWI Quality Certification Program.

QUALITY ASSURANCE

Fabricator Qualifications: Shop that employs skilled workers who custom fabricate products
similar to those required for this Project and whose products have a record of successful in-
service performance.

1. Shop Certification: AWI's Quality Certification Program accredited participant.

Installer Qualifications: AWI's Quality Certification Program accredited participant.

DELIVERY, STORAGE, AND HANDLING

Do not deliver cabinets until painting and similar finish operations that might damage
architectural cabinets have been completed in installation areas. Store cabinets in installation
areas or in areas where environmental conditions comply with requirements specified in "Field
Conditions™ Avrticle.

FIELD CONDITIONS

Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet-
work is complete, and HVAC system is operating and maintaining temperature and relative
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humidity at levels planned for building occupants during the remainder of the construction
period.

Environmental Limitations: Do not deliver or install cabinets until building is enclosed, wet-
work is complete, and HVAC system is operating and maintaining temperature between 60 and
90 deg F and relative humidity between 25 and 55 percent during the remainder of the
construction period.

Field Measurements: Where cabinets are indicated to fit to other construction, verify
dimensions of other construction by field measurements before fabrication, and indicate
measurements on Shop Drawings. Coordinate fabrication schedule with construction progress to
avoid delaying the Work.

1. Locate concealed framing, blocking, and reinforcements that support cabinets by field
measurements before being enclosed/concealed by construction, and indicate
measurements on Shop Drawings.

Established Dimensions: Where cabinets are indicated to fit to other construction, establish
dimensions for areas where cabinets are to fit. Provide allowance for trimming at site, and
coordinate construction to ensure that actual dimensions correspond to established dimensions.

PART 2 - PRODUCTS

2.1

A

D.

PLASTIC-LAMINATE-FACED ARCHITECTURAL CABINETS

Quality Standard: Unless otherwise indicated, comply with the "Architectural Woodwork

Standards" for grades of cabinets indicated for construction, finishes, installation, and other

requirements.

1. Provide inspections of fabrication and installation together with labels and certificates
from AWI certification program indicating that woodwork complies with requirements of
grades specified.

2. The Contract Documents contain requirements that are more stringent than the referenced
quality standard. Comply with requirements of Contract Documents in addition to those
of the referenced quality standard.

Grade: Premium.

Type of Construction: Frameless.

Door and Drawer-Front Style: Flush overlay.

1. Reveal Dimension: 1/8” maximum..

High-Pressure Decorative Laminate: NEMA LD 3, grades as indicated or if not indicated, as
required by quality standard.

1. PLAM 1: Pionite, Color #SG240, “Moss Gray”, Finish, Suede.
2. PLAM 1: Pionite, Color #5SW826, “Angel White”, Finish, Suede.
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Laminate Cladding for Exposed Surfaces:
1. Vertical Surfaces: Grade HGS.

2. Edges: Grade HGS.

Materials for Semiexposed Surfaces:

1. Surfaces Other Than Drawer Bodies: PLAM 1 High-pressure decorative laminate,
NEMA LD 3, Grade VGS.

a. Edges of Plastic-Laminate Shelves: PLAM 2
b. For semiexposed backs of panels with exposed plastic-laminate surfaces, provide
surface of high-pressure decorative laminate, NEMA LD 3, Grade VGS PLAM 1.

2. Drawer Sides and Backs: Solid-hardwood lumber.
3. Drawer Bottoms: Hardwood plywood.

Dust Panels: 1/4-inch plywood or tempered hardboard above compartments and drawers unless
located directly under tops.

Concealed Backs of Panels with Exposed Plastic-Laminate Surfaces: High-pressure decorative
laminate, NEMA LD 3, Grade BKL.

Drawer Construction: Fabricate with exposed fronts fastened to subfront with mounting screws
from interior of body.

1. Join subfronts, backs, and sides with glued rabbeted joints supplemented by mechanical
fasteners.

Colors, Patterns, and Finishes: Provide materials and products that result in colors and textures
of exposed laminate surfaces complying with the following requirements:

1. As indicated by laminate manufacturer's designations.

WOOD MATERIALS

Wood Products: Provide materials that comply with requirements of referenced quality standard
for each type of architectural cabinet and quality grade specified unless otherwise indicated.

1. Wood Moisture Content: 5 to 10 percent.

Composite Wood and Agrifiber Products: Provide materials that comply with requirements of
referenced quality standard for each type of architectural cabinet and quality grade specified
unless otherwise indicated.

1. Medium-Density Fiberboard (MDF): ANSI A208.2.

2. Softwood Plywood: DOC PS 1, medium-density overlay.
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CABINET HARDWARE AND ACCESSORIES

General: Provide cabinet hardware and accessory materials associated with architectural
cabinets except for items specified in Section 087100 "Door Hardware."

Frameless Concealed Hinges (European Type): BHMA A156.9, B01602, 100 degrees of
opening.

Back-Mounted Pulls: BHMA A156.9, B02011. Doug Mockett: DP128-6. 11/16” Round Top
Pull, Finish SSA (Satin stainless steel).

Wire Pulls: Back mounted, solid metal, 4 inches long, 5/16 inch in diameter.

Catches: Roller catches, BHMA A156.9, B03071.

Shelf Rests: BHMA A156.9, B04013; metal, two-pin type with shelf hold-down clip.
Drawer Slides: BHMA A156.9.

1. Grade 1 and Grade 2: Side mounted and extending under bottom edge of drawer.

a. Type: Full extension.
b. Material: Zinc-plated steel with polymer rollers.

2. Grade 1HD-100 and Grade 1HD-200: Side mounted; full-extension type; zinc-plated-
steel ball-bearing slides.

3. For drawers more than 3 inches high, but not more than 6 inches high and not more than
24 inches wide, provide Grade 1HD-100.

Door and Drawer Silencers: BHMA A156.16, L03011.

Grommets for Cable Passage: 2-inch OD, molded-plastic grommets and matching plastic caps
with slot for wire passage.

1. Color: White Similar to Doug Mockett TG3 (95)..

Transaction Tray: Stainless Steel, approximately 10” x 12” x 2” deep. Basis of Design;
Shuresafe #670158.

Exposed Hardware Finishes: For exposed hardware, provide finish that complies with
BHMA A156.18 for BHMA finish number indicated.

1. Satin Stainless Steel: BHMA 630.

For concealed hardware, provide manufacturer's standard finish that complies with product class
requirements in BHMA A156.9.

MISCELLANEOUS MATERIALS

Anchors: Select material, type, size, and finish required for each substrate for secure anchorage.

Provide metal expansion sleeves or expansion bolts for post-installed anchors. Use nonferrous-
metal or hot-dip galvanized anchors and inserts at inside face of exterior walls and at floors.
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Adhesive for Bonding Plastic Laminate: Unpigmented contact cement.

1. Adhesive for Bonding Edges: Hot-melt adhesive or adhesive specified above for faces.

FABRICATION
Fabricate architectural cabinets to dimensions, profiles, and details indicated.

Complete fabrication, including assembly and hardware application, to maximum extent
possible before shipment to Project site. Disassemble components only as necessary for
shipment and installation. Where necessary for fitting at site, provide ample allowance for
scribing, trimming, and fitting.

1. Notify Architect seven days in advance of the dates and times architectural cabinet
fabrication will be complete.

2. Trial fit assemblies at fabrication shop that cannot be shipped completely assembled.
Install dowels, screws, bolted connectors, and other fastening devices that can be
removed after trial fitting. Verify that various parts fit as intended and check
measurements of assemblies against field measurements before disassembling for
shipment.

Shop-cut openings to maximum extent possible to receive hardware, appliances, electrical work,
and similar items. Locate openings accurately and use templates or roughing-in diagrams to
produce accurately sized and shaped openings. Sand edges of cutouts to remove splinters and
burrs.

PART 3 - EXECUTION

3.1

3.2

A

A

PREPARATION

Before installation, condition cabinets to humidity conditions in installation areas for not less
than 72 hours.

INSTALLATION

Grade: Install cabinets to comply with quality standard grade of item to be installed.

Assemble cabinets and complete fabrication at Project site to extent that it was not completed in
the shop.

Anchor cabinets to anchors or blocking built in or directly attached to substrates. Secure with
wafer-head cabinet installation screws.

Install cabinets level, plumb, and true in line to a tolerance of 1/8 inch in 96 inches using
concealed shims.

1. Scribe and cut cabinets to fit adjoining work, refinish cut surfaces, and repair damaged
finish at cuts.

064116 - 6



Contract #T201451604
2. Install cabinets without distortion so doors and drawers fit openings and are accurately
aligned. Adjust hardware to center doors and drawers in openings and to provide
unencumbered operation. Complete installation of hardware and accessory items as
indicated.
3.3 ADJUSTING AND CLEANING
A.  Repair damaged and defective cabinets, where possible, to eliminate functional and visual
defects. Where not possible to repair, replace architectural cabinets. Adjust joinery for uniform
appearance.

B.  Clean, lubricate, and adjust hardware.

C.  Clean cabinets on exposed and semiexposed surfaces.

END OF SECTION 064116
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SECTION 071416 - COLD FLUID-APPLIED WATERPROOFING

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. Polyurethane waterproofing.

1.3 PREINSTALLATION MEETINGS
A.  Preinstallation Conference: Conduct conference at Project site.
1. Review waterproofing requirements including, but not limited to, the following:

Surface preparation specified in other Sections.
Minimum curing period.

Forecasted weather conditions.

Special details and sheet flashings.

Repairs.

Field quality control.

Coordination with vegetated roof installer.

@hoo0 o

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, and tested physical and performance
properties of waterproofing.

2. Include manufacturer's written instructions for evaluating, preparing, and treating
substrate.

B.  Shop Drawings:

1. Show locations and extent of waterproofing.

2. Include details for substrate joints and cracks, sheet flashings, penetrations, inside and
outside corners, tie-ins with adjoining waterproofing, and other termination conditions.
3. Include setting drawings showing layout, sizes, sections, profiles, and joint details of

pedestal-supported concrete pavers.
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Samples: For each exposed product and for each color and texture specified, including the
following products:

Flashing sheet, 8 by 8 inches.

Membrane-reinforcing fabric, 8 by 8 inches.

Drainage panel, 4 by 4 inches.

Plaza-deck paver, 4 by 4 inches in each color and texture required.
Paver pedestal assembly.

arwdPE

INFORMATIONAL SUBMITTALS
Qualification Data: For Installer.
Field quality-control reports.

Sample Warranties: For special warranties.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by waterproofing manufacturer.

FIELD CONDITIONS

Environmental Limitations: Apply waterproofing within the range of ambient and substrate
temperatures recommended in writing by waterproofing manufacturer.

1. Do not apply waterproofing to a damp or wet substrate, when relative humidity exceeds
85 percent, or when temperatures are less than 5 deg F above dew point.

2. Do not apply waterproofing in snow, rain, fog or mist, or when such weather conditions
are imminent during application and curing period.

Maintain adequate ventilation during application and curing of waterproofing materials.

WARRANTY

Manufacturer's Special Warranty: Manufacturer agrees to repair or replace waterproofing that
fails in materials or workmanship within specified warranty period.

1. Warranty Period: 30 years from date of Substantial Completion.

Installer's Special Warranty: Specified form, signed by Installer, covering Work of this Section,
for warranty period of two years.

1. Warranty includes removing and reinstalling protection board, drainage panels,
insulation, pedestals, and pavers on plaza decks.
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PART 2 - PRODUCTS

2.1

2.2

2.3

24

A

MANUFACTURERS

Source Limitations for Waterproofing System: Obtain waterproofing materials from single
source from single manufacturer.

POLYURETHANE WATERPROOFING

Modified Polyurethane Waterproofing: Basis of Design system is Kemperol 2K-PUR.

AUXILIARY MATERIALS

General: Provide auxiliary materials recommended in writing by waterproofing manufacturer
for intended use and compatible with one another and with waterproofing.

1. Furnish liquid-type auxiliary materials that comply with VOC limits of authorities having
jurisdiction.

Primer: Manufacturer's standard primer, sealer, or surface conditioner; factory-formulated.
Sheet Flashing: 50-mil- minimum, nonstaining, uncured sheet neoprene.
1. Adhesive: Manufacturer's recommended contact adhesive.

Membrane-Reinforcing Fabric: Manufacturer's recommended fiberglass mesh or polyester
fabric, manufacturer's standard weight.

Joint Reinforcing Strip: Manufacturer's recommended fiberglass mesh or polyester fabric.

PLAZA-DECK PAVERS

Concrete Plaza-Deck Pavers: Solid, hydraulically pressed, standard-weight concrete units, with
top edges beveled 3/16 inch, manufactured for use as plaza-deck pavers; minimum compressive
strength of 6500 psi ASTM C 140/C 140M; absorption not greater than 5 percent,
ASTM C 140/C 140M; no breakage and maximum 1 percent mass loss when tested for freeze-
thaw resistance according to ASTM C 67.

1. Thickness: 2 inches.

2. Face Size: 12 inches.

3. Color and Texture: As selected by Architect from manufacturer's full range.

Paver Pedestals: Paver-support assembly, standard with paver manufacturer, shims, and spacer
tabs for joint spacing of 1/8 to 3/16 inch.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work.

1. Verify that concrete has cured and aged for minimum time period recommended in
writing by waterproofing manufacturer.

2. Verify that substrate is visibly dry and within the moisture limits recommended in writing
by manufacturer. Test for capillary moisture by plastic sheet method according to
ASTM D 4263.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean, prepare, and treat substrates according to manufacturer's written instructions. Provide
clean, dust-free, and dry substrates for waterproofing application.

Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray
affecting other construction.

Close off deck drains and other deck penetrations to prevent spillage and migration of
waterproofing fluids.

Remove grease, oil, bitumen, form-release agents, paints, curing compounds, acid residues, and
other penetrating contaminants or film-forming coatings from concrete.

1. Abrasive blast clean concrete surfaces uniformly to expose top surface of fine aggregate
according to ASTM D 4259 with a self-contained, recirculating, blast-cleaning apparatus.
Remove material to provide a sound surface free of laitance, glaze, efflorescence, curing
compounds, concrete hardeners, or form-release agents. Remove remaining loose
material and clean surfaces according to ASTM D 4258.

Remove fins, ridges, and other projections, and fill honeycomb, aggregate pockets, holes, and
other voids.

PREPARATION AT TERMINATIONS, PENETRATIONS, AND CORNERS

Prepare surfaces at terminations and penetrations through waterproofing and at expansion joints,
drains, sleeves, and corners according to waterproofing manufacturer's written instructions and

to recommendations in accordance with manufacturers recommendations.

Apply waterproofing in two separate applications, and embed a joint reinforcing strip in the first
preparation coat when recommended by waterproofing manufacturer.
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JOINT AND CRACK TREATMENT

Prepare, treat, rout, and fill joints and cracks in substrate according to waterproofing
manufacturer's written instructions. Before coating surfaces, remove dust and dirt from joints
and cracks according to ASTM D 4258.

1. Comply with ASTM C 1193 for joint-sealant installation.

2. Apply bond breaker on sealant surface, beneath preparation strip.

3. Prime substrate along each side of joint and apply a single thickness of preparation strip
at least 6 inches wide along each side of joint. Apply waterproofing in two separate
applications and embed a joint reinforcing strip in the first preparation coat.

Install sheet flashing and bond to deck and wall substrates where required according to
waterproofing manufacturer's written instructions.

1. Extend sheet flashings for 4 inches onto perpendicular surfaces and items penetrating
substrate.

WATERPROOFING APPLICATION

Apply waterproofing according to manufacturer's written instructions and to recommendations
in ASTM C 898/C 898M and ASTM C 1471/C 1471M.

Start installing waterproofing in presence of manufacturer's technical representative.

Apply primer over prepared substrate unless otherwise instructed in writing by waterproofing
manufacturer.

Unreinforced Waterproofing Applications: Mix materials and apply waterproofing by spray,
roller, notched squeegee, trowel, or other application method suitable to slope of substrate.

1. Apply one or more coats of waterproofing to obtain a seamless membrane free of
entrapped gases and pinholes, with a dry film thickness of 90 mils.

2. Apply waterproofing to prepared wall terminations and vertical surfaces.

3. Verify manufacturer's recommended wet film thickness of waterproofing every 100 sqg. ft.

Reinforced Waterproofing Applications: Mix materials and apply waterproofing by roller,
notched squeegee, trowel, or other suitable application method.

1. Apply first coat of waterproofing, embed membrane-reinforcing fabric, and apply second
coat of waterproofing to completely saturate reinforcing fabric and to obtain a seamless
reinforced membrane free of entrapped gases and pinholes, with an average dry film total
thickness of 120 mils.

2. Apply reinforced waterproofing to prepared wall terminations and vertical surfaces.

3. Verify manufacturer's recommended wet film thickness of waterproofing every 100 sqg. ft.

Cure waterproofing, taking care to prevent contamination and damage during application and
curing.
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PLAZA-DECK PAVER INSTALLATION
Install pavers according to manufacturer's written instructions.

Install paver pedestals and accessories to required elevations. Adjust for final level and slope of
paved surface.

Loosely lay pavers on pedestals, maintaining a uniform open joint width. Tightly seat pavers
against spacers to eliminate lateral movement or drift of paving assembly. Align joint patterns
parallel in each direction.

1. Lay out pavers to avoid less-than-half-width pavers at perimeter or other terminations.

Install pavers to vary no more than 1/16 inch in elevation between adjacent pavers and no more
than 1/16 inch from surface plane elevation of individual paver.

Limit variation in paving installation to within 1/4 inch in 10 feet of surface plane in any
direction; noncumulative.

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections:

1. Testing agency shall verify thickness of waterproofing during application for each 600
sg. ft. of installed waterproofing or part thereof.

2. Electronic Leak-Detection Testing:

a. Testing agency shall test each deck area for leaks using an electronic leak-
detection method that locates discontinuities in the waterproofing membrane.

b. Testing agency shall perform tests on abutting or overlapping smaller areas as
necessary to cover entire test area.

c. Testing agency shall create a conductive electronic field over the area of
waterproofing to be tested and electronically determine locations of discontinuities
or leaks, if any, in the waterproofing.

d. Testing agency shall provide survey report indicating locations of discontinuities,
if any.

Manufacturer's Field Service: Engage a site representative qualified by waterproofing
membrane manufacturer to inspect substrate conditions, surface preparation, membrane
application, flashings, protection, and drainage components and to furnish daily reports to
Architect.

Waterproofing will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.
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3.8 PROTECTION

A. Do not permit foot or vehicular traffic on unprotected membrane.

B.  Protect waterproofing from damage and wear during remainder of construction period.

C.  Protect installed insulation drainage panels from damage due to UV light, harmful weather
exposures, physical abuse, and other causes. Provide temporary coverings where insulation is
subject to abuse and cannot be concealed and protected by permanent construction immediately
after installation.

D.  Correct deficiencies in or remove waterproofing that does not comply with requirements; repair

substrates, reapply waterproofing, and repair sheet flashings.

END OF SECTION 071416
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SECTION 072100 - THERMAL INSULATION

PART 1 - GENERAL

11

12

13

14

15

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY

Section Includes:

1. Polyisocyanurate foam-plastic board.

2. Mineral-wool blanket.

3. Mineral-wool board.

Related Requirements:

1. Section 061600 "Sheathing” for foam-plastic board sheathing installed directly over
wood or steel framing.

2. Section 075423 "Thermoplastic Polyolefin (TPO) Roofing” for insulation specified as
part of roofing construction.

3. Section 092900 "Gypsum Board" for sound attenuation blanket used as acoustic
insulation.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS
Product Test Reports: For each product, for tests performed by a qualified testing agency.

Evaluation Reports: For foam-plastic insulation, from ICC-ES.

DELIVERY, STORAGE, AND HANDLING

Protect insulation materials from physical damage and from deterioration due to moisture,
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's
written instructions for handling, storing, and protecting during installation.

Protect foam-plastic board insulation as follows:
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1. Do not expose to sunlight except to necessary extent for period of installation and
concealment.

2. Protect against ignition at all times. Do not deliver foam-plastic board materials to Project
site until just before installation time.

3. Quickly complete installation and concealment of foam-plastic board insulation in each
area of construction.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

POLYISOCYANURATE FOAM-PLASTIC BOARD

Polyisocyanurate Board, Foil Faced: ASTM C 1289, foil faced, Type I, Class 1 or 2.
1. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

Polyisocyanurate Board, Unfaced: ASTM C 1289, glass-fiber-mat faced, Type Il, Class 2.
1. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

MINERAL-WOOL BLANKETS

Mineral-Wool Blanket, Unfaced: ASTM C 665, Type | (blankets without membrane facing);
consisting of fibers; with maximum flame-spread and smoke-developed indexes of 25 and 50,
respectively, per ASTM E 84; passing ASTM E 136 for combustion characteristics.

INSULATION FASTENERS

Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable of

holding insulation of specified thickness securely in position with self-locking washer in place.

1. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.

2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length
to suit depth of insulation.

Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting

spindle; capable of holding insulation of specified thickness securely in position with self-

locking washer in place.

1. Angle: Formed from 0.030-inch- thick, perforated, galvanized carbon-steel sheet with
each leg 2 inches square.

2. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; length
to suit depth of insulation.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick galvanized-

steel sheet, with beveled edge for increased stiffness, sized as required to hold insulation

securely in place, but not less than 1-1/2 inches square or in diameter.

1. Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in the following locations:
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Contract #T201451604

Anchor Adhesive: Product with demonstrated capability to bond insulation anchors securely to
substrates without damaging insulation, fasteners, or substrates.

ACCESSORIES
Insulation for Miscellaneous Voids:

1. Glass-Fiber Insulation: ASTM C 764, Type Il, loose fill; with maximum flame-spread
and smoke-developed indexes of 5, per ASTM E 84.

2. Spray Polyurethane Foam Insulation: ASTM C 1029, Type I, closed cell, with maximum
flame-spread and smoke-developed indexes of 75 and 450, respectively, per ASTM E 84.

Adhesive for Bonding Insulation: Product compatible with insulation and air and water barrier
materials, and with demonstrated capability to bond insulation securely to substrates without
damaging insulation and substrates.

Asphalt Coating for Cellular-Glass Block Insulation: Cutback asphalt or asphalt emulsion of
type recommended by manufacturer of cellular-glass block insulation.

PART 3 - EXECUTION

3.1

A

3.2

A

B.

C.

D.

3.3

A

PREPARATION

Clean substrates of substances that are harmful to insulation, including removing projections
capable of puncturing insulation or vapor retarders, or that interfere with insulation attachment.
INSTALLATION, GENERAL

Comply with insulation manufacturer's written instructions applicable to products and
applications.

Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed to ice,
rain, or snow at any time.

Extend insulation to envelop entire area to be insulated. Fit tightly around obstructions and fill
voids with insulation. Remove projections that interfere with placement.

Provide sizes to fit applications and selected from manufacturer's standard thicknesses, widths,
and lengths. Apply single layer of insulation units unless multiple layers are otherwise shown or
required to make up total thickness or to achieve R-value.

INSTALLATION OF SLAB INSULATION

On horizontal surfaces, loosely lay insulation units according to manufacturer's written
instructions. Stagger end joints and tightly abut insulation units.
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1. If not otherwise indicated, extend insulation a minimum of 24 inches in from exterior
walls.

INSTALLATION OF CAVITY-WALL INSULATION

Polyiso Board Insulation: Install pads of adhesive spaced approximately 24 inches o.c. both
ways on inside face and as recommended by manufacturer. Fit courses of insulation between
wall ties and other obstructions, with edges butted tightly in both directions. Press units firmly
against inside substrates.

1. Supplement adhesive attachment of insulation by securing boards with two-piece wall
ties designed for this purpose and specified in Section 042000 "Unit Masonry."

INSTALLATION OF INSULATION IN FRAMED CONSTRUCTION

Blanket Insulation: Install in cavities formed by framing members according to the following
requirements:

1. Use insulation widths and lengths that fill the cavities formed by framing members. If
more than one length is required to fill the cavities, provide lengths that will produce a
snug fit between ends.

2. Place insulation in cavities formed by framing members to produce a friction fit between
edges of insulation and adjoining framing members.

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures not rated for or
protected from contact with insulation.

4, For metal-framed wall cavities where cavity heights exceed 96 inches, support unfaced
blankets mechanically and support faced blankets by taping flanges of insulation to
flanges of metal studs.

Miscellaneous Voids: Install insulation in miscellaneous voids and cavity spaces where required
to prevent gaps in insulation using the following materials:
1. Spray Polyurethane Insulation: Apply according to manufacturer's written instructions.

Spray-Applied Cellulosic Insulation:  Apply spray-applied insulation according to
manufacturer's written instructions. Do not apply insulation until installation of pipes, ducts,
conduits, wiring, and electrical outlets in walls is completed and windows, electrical boxes, and
other items not indicated to receive insulation are masked. After insulation is applied, make
flush with face of studs by using method recommended by insulation manufacturer.

PROTECTION

Protect installed insulation from damage due to harmful weather exposures, physical abuse, and
other causes. Provide temporary coverings or enclosures where insulation is subject to abuse
and cannot be concealed and protected by permanent construction immediately after
installation.

END OF SECTION 072100
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SECTION 072726 - FLUID-APPLIED MEMBRANE AIR BARRIERS

PART 1 - GENERAL

11

12

1.3

14

15

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY

Section Includes:
1. Vapor-permeable, fluid-applied air barriers.

Related Requirements:

1. Section 061600 "Sheathing™ for wall sheathings and wall sheathing joint-and-penetration
treatments.

DEFINITIONS

Air-Barrier Material: A primary element that provides a continuous barrier to the movement of
air.

Air-Barrier Accessory: A transitional component of the air barrier that provides continuity.

Air-Barrier Assembly: The collection of air-barrier materials and accessories applied to an

opaque wall, including joints and junctions to abutting construction, to control air movement

through the wall.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include manufacturer's written instructions for evaluating, preparing, and treating each
substrate; technical data; dry film thickness; and tested physical and performance
properties of products.

INFORMATIONAL SUBMITTALS

Product Certificates: From air-barrier manufacturer, certifying compatibility of air barriers and

accessory materials with Project materials that connect to or that come in contact with the
barrier.
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A.

B.

1.8

A
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Product Test Reports: For each air-barrier assembly, for tests performed by a qualified testing
agency.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

DELIVERY, STORAGE, AND HANDLING

Remove and replace liquid materials that cannot be applied within their stated shelf life.

Protect stored materials from direct sunlight.

FIELD CONDITIONS

Environmental Limitations: Apply air barrier within the range of ambient and substrate
temperatures recommended in writing by air-barrier manufacturer.

1. Protect substrates from environmental conditions that affect air-barrier performance.
2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or mist.

PART 2 - PRODUCTS

2.1

A

2.2

A

B.

MATERIALS

Source Limitations: Obtain primary air-barrier materials and air-barrier accessories from single
source from single manufacturer.

PERFORMANCE REQUIREMENTS

Air-Barrier Performance: Air-barrier assembly and seals with adjacent construction shall be
capable of performing as a continuous air barrier and as a liquid-water drainage plane flashed to
discharge to the exterior incidental condensation or water penetration. Air-barrier assemblies
shall be capable of accommodating substrate movement and of sealing substrate expansion and
control joints, construction material changes, penetrations, tie-ins to installed waterproofing,
and transitions at perimeter conditions without deterioration and air leakage exceeding specified
limits.

Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sg. ft. of surface area at 1.57 Ibf/sq. ft.,
when tested according to ASTM E 2357.
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MEDIUM-BUILD AIR BARRIERS, VAPOR PERMEABLE
Medium-Build, Vapor-Permeable Air Barrier: Synthetic polymer material with an installed dry
film thickness, according to manufacturer's written instructions, of 17 to 30 mils over smooth,

void-free substrates.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a. Elastomeric, Modified Bituminous Membrane:

1) Henry Company; Air-Bloc 31.

2) Meadows, W. R., Inc.; Air-Shield LMP.

3) Tremco Incorporated, an RPM company; ExoAir 220R.
b. Synthetic Polymer Membrane:

1) Carlisle Coatings & Waterproofing Inc.; Barritech VP.

2) Grace, W. R., & Co. - Conn.; Perm-A-Barrier VVP.

3) Henry Company; Air-Bloc 31 or Air-Bloc 33.

2. Physical and Performance Properties:

a. Air Permeance: Maximum 0.004 cfm/sq. ft. of surface area at 1.57-Ibf/sqg. ft.
pressure difference; ASTM E 2178.

b. Vapor Permeance: Minimum 10 perms; ASTM E 96/E 96M, Desiccant Method,
Procedure A.

C. Ultimate Elongation: Minimum 250 percent; ASTM D 412, Die C.

d. Adhesion to Substrate: Minimum 16 Ibf/sg. in. when tested according to
ASTM D 4541.

e. Fire Propagation Characteristics: Passes NFPA 285 testing as part of an approved
assembly.

f. UV Resistance: Can be exposed to sunlight for 180 days according to
manufacturer's written instructions.

ACCESSORY MATERIALS

Requirement: Provide primers, transition strips, termination strips, joint reinforcing fabric and
strips, joint sealants, counterflashing strips, flashing sheets and metal termination bars,
termination mastic, substrate patching materials, adhesives, tapes, foam sealants, lap sealants,
and other accessory materials that are recommended in writing by air-barrier manufacturer to
produce a complete air-barrier assembly and that are compatible with primary air-barrier
material and adjacent construction to which they may seal.

Primer: Liquid waterborne primer recommended for substrate by air-barrier material
manufacturer.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements and other conditions affecting performance of the Work.

1. Verify that substrates are sound and free of oil, grease, dirt, excess mortar, or other
contaminants.

2. Verify that substrates have cured and aged for minimum time recommended in writing by
air-barrier manufacturer.

3. Verify that substrates are visibly dry and free of moisture.

4. Verify that masonry joints are flush and completely filled with mortar.

Proceed with installation only after unsatisfactory conditions have been corrected.

SURFACE PREPARATION

Clean, prepare, treat, fill, and seal substrate and joints and cracks in substrate according to
manufacturer's written instructions and details. Provide clean, dust-free, and dry substrate for
air-barrier application.

Mask off adjoining surfaces not covered by air barrier to prevent spillage and overspray
affecting other construction.

Remove grease, oil, bitumen, form-release agents, paints, curing compounds, and other
penetrating contaminants or film-forming coatings from concrete.

Remove fins, ridges, mortar, and other projections and fill honeycomb, aggregate pockets,
holes, and other voids in concrete with substrate-patching material.

Remove excess mortar from masonry ties, shelf angles, and other obstructions.

At changes in substrate plane, apply sealant or termination mastic beads at sharp corners and
edges to form a smooth transition from one plane to another.

Cover gaps in substrate plane and form a smooth transition from one substrate plane to another
with stainless-steel sheet mechanically fastened to structural framing to provide continuous
support for air barrier.

Bridge expansion joints and discontinuous wall-to-wall, deck-to-wall, and deck-to-deck joints
with air-barrier accessory material that accommodates joint movement according to
manufacturer's written instructions and details.

ACCESSORIES INSTALLATION

Install accessory materials according to air-barrier manufacturer's written instructions and
details to form a seal with adjacent construction and ensure continuity of air and water barrier.
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1. Coordinate the installation of air barrier with installation of roofing membrane and base
flashing to ensure continuity of air barrier with roofing membrane.

2. Install transition strip on roofing membrane or base flashing so that a minimum of 3
inches of coverage is achieved over each substrate.

3. Unless manufacturer recommends in writing against priming, apply primer to substrates
at required rate and allow it to dry.

4. Apply primer to substrates at required rate and allow it to dry. Limit priming to areas that
will be covered by air-barrier material on same day. Reprime areas exposed for more than
24 hours.

Connect and seal exterior wall air-barrier material continuously to roofing-membrane air
barrier, concrete below-grade structures, floor-to-floor construction, exterior glazing and
window systems, glazed curtain-wall systems, storefront systems, exterior louvers, exterior door
framing, and other construction used in exterior wall openings, using accessory materials.

At end of each working day, seal top edge of strips and transition strips to substrate with
termination mastic.

Apply joint sealants forming part of air-barrier assembly within manufacturer's recommended
application temperature ranges. Consult manufacturer when sealant cannot be applied within
these temperature ranges.

Wall Openings: Prime concealed, perimeter frame surfaces of windows, curtain walls,
storefronts, and doors. Apply transition strip so that a minimum of 3 inches of coverage is
achieved over each substrate. Maintain 3 inches of full contact over firm bearing to perimeter
frames, with not less than 1 inch of full contact.

1. Transition Strip: Roll firmly to enhance adhesion.
2. Preformed Silicone Extrusion: Set in full bed of silicone sealant applied to walls, frame,
and air-barrier material.

Fill gaps in perimeter frame surfaces of windows, curtain walls, storefronts, and doors, and
miscellaneous penetrations of air-barrier material with foam sealant.

Seal strips and transition strips around masonry reinforcing or ties and penetrations with
termination mastic.

Seal top of through-wall flashings to air barrier with an additional 6-inch- wide, transition strip.

Seal exposed edges of strips at seams, cuts, penetrations, and terminations not concealed by
metal counterflashings or ending in reglets with termination mastic.

Repair punctures, voids, and deficient lapped seams in strips and transition strips. Slit and

flatten fishmouths and blisters. Patch with transition strips extending 6 inches beyond repaired
areas in strip direction.
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PRIMARY AIR-BARRIER MATERIAL INSTALLATION

Apply air-barrier material to form a seal with strips and transition strips and to achieve a
continuous air barrier according to air-barrier manufacturer's written instructions and details.
Apply air-barrier material within manufacturer's recommended application temperature ranges.

1. Unless manufacturer recommends in writing against priming, apply primer to substrates
at required rate and allow it to dry.

2. Limit priming to areas that will be covered by air-barrier material on same day. Reprime
areas exposed for more than 24 hours.

3. Where multiple prime coats are needed to achieve required bond, allow adequate drying
time between coats.

Medium-Build Air Barriers: Apply continuous unbroken air-barrier material to substrates
according to the following thickness. Apply an increased thickness of air-barrier material in full
contact around protrusions such as masonry ties.

1. Vapor-Permeable, Medium-Build Air Barrier: Total dry film thickness as recommended
in writing by manufacturer to comply with performance requirements, applied in one or
more equal coats. Apply additional material as needed to achieve void- and pinhole-free
surface, but do not exceed thickness on which required vapor permeability is based.

Do not cover air barrier until it has been tested and inspected by testing agency.

Correct deficiencies in or remove air barrier that does not comply with requirements; repair
substrates and reapply air-barrier components.

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Inspections: Air-barrier materials, accessories, and installation are subject to inspection for
compliance with requirements.

1. Continuity of air-barrier system has been achieved throughout the building envelope with
no gaps or holes.

2. Air-barrier dry film thickness.

3. Continuous structural support of air-barrier system has been provided.

4, Masonry and concrete surfaces are smooth, clean, and free of cavities, protrusions, and
mortar droppings.

5. Site conditions for application temperature and dryness of substrates have been
maintained.

6. Maximum exposure time of materials to UV deterioration has not been exceeded.

7. Surfaces have been primed, if applicable.

8. Laps in strips and transition strips have complied with minimum requirements and have
been shingled in the correct direction (or mastic has been applied on exposed edges), with
no fishmouths.

9. Termination mastic has been applied on cut edges.

10.  Strips and transition strips have been firmly adhered to substrate.

11. Compatible materials have been used.

12.  Transitions at changes in direction and structural support at gaps have been provided.
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13. Connections between assemblies (air-barrier and sealants) have complied with
requirements for cleanliness, surface preparation and priming, structural support,
integrity, and continuity of seal.

14.  All penetrations have been sealed.

Tests: As determined by testing agency from among the following tests:

1. Air-Leakage-Volume Testing: Air-barrier assemblies will be tested for air-leakage rate
according to ASTM E 783 or ASTM E 2357.

2. Adhesion Testing: Air-barrier assemblies will be tested for required adhesion to substrate
according to ASTM D 4541 for each 600 sq. ft. of installed air barrier or part thereof.

Air barriers will be considered defective if they do not pass tests and inspections.

1. Apply additional air-barrier material, according to manufacturer's written instructions,
where inspection results indicate insufficient thickness.
2. Remove and replace deficient air-barrier components for retesting as specified above.

Repair damage to air barriers caused by testing; follow manufacturer's written instructions.

Prepare test and inspection reports.

CLEANING AND PROTECTION

Protect air-barrier system from damage during application and remainder of construction period,
according to manufacturer's written instructions.

1. Protect air barrier from exposure to UV light and harmful weather exposure as
recommended in writing by manufacturer. If exposed to these conditions for longer than
recommended, remove and replace air barrier or install additional, full-thickness, air-
barrier application after repairing and preparing the overexposed materials according to
air-barrier manufacturer's written instructions.

2. Protect air barrier from contact with incompatible materials and sealants not approved by
air-barrier manufacturer.

Clean spills, stains, and soiling from construction that would be exposed in the completed work
using cleaning agents and procedures recommended in writing by manufacturer of affected
construction.

Remove masking materials after installation.

END OF SECTION 072726
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SECTION 074213.19 - INSULATED METAL WALL PANELS

PART 1 - GENERAL

11

1.2

1.3

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Foamed-insulation-core metal wall panels.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each type of panel and accessory.

Shop Drawings:

1. Include fabrication and installation layouts of metal panels; details of edge conditions,
joints, panel profiles, corners, anchorages, attachment system, trim, flashings, closures,
and accessories; and special details.

2. Accessories: Include details of the flashing, trim, and anchorage systems, at a scale of not
less than 1-1/2 inches per 12 inches.

Samples for Initial Selection: For each type of metal panel indicated with factory-applied color
finishes.

1. Include similar Samples of trim and accessories involving color selection.

Samples for Verification: For each type of exposed finish, prepared on Samples of size
indicated below.

1. Metal Panels: 12 inches long by actual panel width. Include fasteners, closures, and other
metal panel accessories.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Product Test Reports: For each product, tests performed by a qualified testing agency.
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Field quality-control reports.

Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For metal panels to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

DELIVERY, STORAGE, AND HANDLING

Deliver components, metal panels, and other manufactured items so as not to be damaged or
deformed. Package metal panels for protection during transportation and handling.

Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and
surface damage.

Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of
water. Do not store metal panels in contact with other materials that might cause staining,
denting, or other surface damage.

Retain strippable protective covering on metal panels during installation.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit assembly of metal panels to be performed according to manufacturers' written
instructions and warranty requirements.

COORDINATION

Coordinate metal panel installation with rain drainage work, flashing, trim, construction of
soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive installation.
WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of metal panel systems that fail in materials or workmanship within
specified warranty period.

1. Failures include, but are not limited to, the following:
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a. Structural failures including rupturing, cracking, or puncturing.
b. Deterioration of metals and other materials beyond normal weathering.

2. Warranty Period: Two years from date of Substantial Completion.
Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer
agrees to repair finish or replace metal 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

A

D.

PERFORMANCE REQUIREMENTS

Structural Performance: Provide metal panel systems capable of withstanding the effects of the
following loads, based on testing according to ASTM E 72:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/180 of the span.

Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to
ASTM E 283 at the following test-pressure difference:

1. Test-Pressure Difference: 1.57 Ibf/sq. ft..

Water Penetration under Static Pressure: No water penetration when tested according to
ASTM E 331 at the following test-pressure difference:

1. Test-Pressure Difference: 2.86 1bf/sq. ft..

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes by preventing buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. 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, ambient; 180 deg F, material surfaces.
Fire-Test-Response Characteristics: Provide metal wall panels and system components with the

following fire-test-response characteristics, as determined by testing identical panels and system
components per test method indicated below by UL or another testing and inspecting agency
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acceptable to authorities having jurisdiction. Identify products with appropriate markings of
applicable testing agency.

1. Fire-Resistance Characteristics: Provide materials and construction tested for fire
resistance per ASTM E 1109.

2. Intermediate-Scale Multistory Fire Test: Tested mockup, representative of completed

multistory wall assembly of which wall panel is a part, complies with NFPA 285 for test

method and required fire-test-response characteristics of exterior non-load-bearing wall

panel assemblies.

Radiant Heat Exposure: No ignition when tested according to NFPA 268.

Potential Heat: Acceptable level when tested according to NFPA 259.

Surface-Burning Characteristics: Provide wall panels with a flame-spread index of 25 or

less and a smoke-developed index of 450 or less, per ASTM E 84.

ok w

FOAMED-INSULATION-CORE METAL WALL PANELS

General: Provide factory-formed and -assembled metal wall panels fabricated from two metal
facing sheets and insulation core foamed in place during fabrication, and with joints between
panels designed to form weathertight seals. Include accessories required for weathertight
installation.

1. Insulation Core: Modified isocyanurate or polyurethane foam using a non-CFC blowing
agent, with maximum flame-spread and smoke-developed indexes of 25 and 450,
respectively.

Closed-Cell Content: 90 percent when tested according to ASTM D 6226.
Density: 2.0 to 2.6 Ib/cu. ft. when tested according to ASTM D 1622.
Compressive Strength: Minimum 20 psi when tested according to ASTM D 1621.
Shear Strength: 26 psi when tested according to ASTM C 273/C 273M.

cooTe

Concealed-Fastener, Foamed-Insulation-Core Metal Wall Panels: Formed with tongue-and-
groove panel edges; designed for sequential installation by interlocking panel edges and
mechanically attaching panels to supports using concealed clips or fasteners.

Manufacturers: Subject to compliance with requirements, provide products by one of the

following :

1. A. Centria.
B. MBCI.
C. Metl-Span.

2. Metallic-Coated Steel Sheet: Facings of zinc-coated (galvanized) steel sheet complying
with ASTM A 653/A 653M, G90 coating designation, or aluminum-zinc alloy-coated
steel sheet complying with ASTM A 792/A 792M, Class AZ50 coating designation;
structural quality. Prepainted by the coil-coating process to comply with
ASTM A 755/A 755M.

a. Nominal Thickness: 0.034 inch.
b. Exterior Finish: Two-coat fluoropolymer.

1)  Color: As selected by Architect from manufacturer's full range.
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C. Interior Finish: Siliconized polyester.
1)  Color: As selected by Architect from manufacturer's full range.

Backer Board: On back side of exterior facing.

Snap-on Batten: Same material, finish, and color as exterior facings of wall panels.
Panel Coverage: 30 inches nominal.

Panel Thickness: 4.0 inches.

Thermal-Resistance Value (R-Value): R-26 according to ASTM C 1363.

Nookw

MISCELLANEOUS MATERIALS

Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel
sheet, ASTM A 653/A 653M, G90 coating designation or ASTM A 792/A 792M, Class AZ50
aluminum-zinc-alloy coating designation unless otherwise indicated. Provide manufacturer's
standard sections as required for support and alignment of metal panel system.

Panel Accessories: Provide components required for a complete, weathertight panel system
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets,
fillers, closure strips, and similar items. Match material and finish of metal panels unless
otherwise indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same metal as metal panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure strips; cut or
premolded to match metal panel profile. Provide closure strips where indicated or
necessary to ensure weathertight construction.

Flashing and Trim: Provide flashing and trim formed from same material as metal panels as
required to seal against weather and to provide finished appearance. Locations include, but are
not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, rakes, fasciae,
parapet caps, soffits, reveals, and fillers. Finish flashing and trim with same finish system as
adjacent metal panels.

Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed
fasteners with heads matching color of metal panels by means of plastic caps or factory-applied
coating. Provide EPDM or PVC sealing washers for exposed fasteners.

Panel Sealants: Provide sealant type recommended by manufacturer that are compatible with
panel materials, are nonstaining, and do not damage panel finish.

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 wide and 1/8 inch thick.

2. Joint Sealant: ASTM C 920; elastomeric polyurethane or silicone sealant; of type, grade,
class, and use classifications required to seal joints in metal panels and remain
weathertight; and as recommended in writing by metal panel manufacturer.

3. Butyl-Rubber-Based, Solvent-Release Sealant: ASTM C 1311.
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FABRICATION

General: Fabricate and finish metal panels and accessories at the factory, by manufacturer's
standard procedures and processes, as necessary to fulfill indicated performance requirements
demonstrated by laboratory testing. Comply with indicated profiles and with dimensional and
structural requirements.

Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of panel.

Fabricate metal panel joints with factory-installed captive gaskets or separator strips that
provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise from
movements.

Honeycomb-Core Metal Wall Panels: Fabricate panels using manufacturer's standard
thermosetting structural adhesive in a lamination process that bonds panel under minimum 10-
psi pressure. Use of contact adhesives with pinch-roll process is unacceptable.

1. Panel Bow Tolerance: Not more than 0.5 percent of panel width or length.

Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual"
that apply to 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. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for additional strength.

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories 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 sealant
and 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 from same material as accessory being anchored
or from compatible, noncorrosive metal recommended in writing by metal panel
manufacturer.

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or
metal wall panel manufacturer for application but not less than thickness of metal
being secured.

FINISHES

Protect mechanical and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
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in same piece are not acceptable. Variations in appearance of other components are acceptable
if they are within the range of approved Samples and are assembled or installed to minimize
contrast.

Steel Panels and Accessories:

1.

Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than 70
percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating to
exposed metal surfaces to comply with coating and resin manufacturers’ written
instructions.

Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat,
and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

Mica Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with suspended mica
flakes containing not less than 70 percent PVDF resin by weight in color coat. Prepare,
pretreat, and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.

Metallic Fluoropolymer: AAMA 621. Three-coat fluoropolymer finish with suspended
metallic flakes containing not less than 70 percent PVDF resin by weight in both color
coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to
comply with coating and resin manufacturers' written instructions.

FEVE Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish containing 100
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and apply
coating to exposed metal surfaces to comply with coating and resin manufacturers'
written instructions.

Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat;
with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat.
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.

PART 3 - EXECUTION

3.1

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal panel supports, and other conditions affecting
performance of the Work.

1.

Examine wall framing to verify that girts, angles, channels, studs, and other structural
panel support members and anchorage have been installed within alignment tolerances
required by metal wall panel manufacturer.

Examine wall sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal wall panel
manufacturer.

a. Verify that air- or water-resistive barriers have been installed over sheathing or
backing substrate to prevent air infiltration or water penetration.

074213.19-7



3.2

3.3

Contract #T201451604

Examine roughing-in for components and systems penetrating metal panels to verify actual
locations of penetrations relative to seam locations of metal panels before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support
members and anchorages according to ASTM C 754 and metal panel manufacturer's written
recommendations.

METAL PANEL INSTALLATION

General: Install metal panels according to manufacturer's written instructions in orientation,
sizes, and locations indicated. Install panels perpendicular to supports unless otherwise
indicated. Anchor metal panels and other components of the Work securely in place, with
provisions for thermal and structural movement.

1. Shim or otherwise plumb substrates receiving metal panels.

2. Flash and seal metal panels at perimeter of all openings. Fasten with self-tapping screws.
Do not begin installation until air- or water-resistive barriers and flashings that will be
concealed by metal panels are installed.

3. Install screw fasteners in predrilled holes.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

5 Install flashing and trim as metal panel work proceeds.

6 Locate panel splices over, but not attached to, structural supports. Stagger panel splices
and end laps to avoid a four-panel lap splice condition.

7. Align bottoms of metal panels and fasten with blind rivets, bolts, or self-tapping screws.
Fasten flashings and trim around openings and similar elements with self-tapping screws.

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels.

Fasteners:

1. Steel Panels: Use stainless-steel fasteners for surfaces exposed to the exterior; use
galvanized-steel fasteners for surfaces exposed to the interior.

2. Aluminum Panels: Use aluminum or stainless-steel fasteners for surfaces exposed to the
exterior; use aluminum or galvanized-steel fasteners for surfaces exposed to the interior.

Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action as recommended in writing by metal panel manufacturer.

Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for
weathertight performance of metal wall panel assemblies. Provide types of gaskets, fillers, and
sealants indicated by metal panel manufacturer; or, if not indicated, provide types recommended
by metal wall panel manufacturer.

1. Seal metal wall panel end laps with double beads of tape or sealant, full width of panel.
Seal side joints where recommended by metal wall panel manufacturer.
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2. Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants.”

INSULATED METAL WALL PANEL INSTALLATION

General: Apply continuous ribbon of sealant to panel joint on concealed side of insulated metal
wall panels as vapor seal; apply sealant to panel joint on exposed side of panels for weather
seal.

1. Fasten foamed-insulation-core metal wall panels to supports with fasteners at each lapped
joint at location and spacing and with fasteners recommended by manufacturer.

2. Apply panels and associated items true to line for neat and weathertight enclosure. Avoid
"panel creep” or application not true to line.

3. Provide metal-backed washers under heads of exposed fasteners on weather side of
insulated metal wall 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. Provide sealant tape at lapped joints of insulated metal wall panels and between panels
and protruding equipment, vents, and accessories.

6. Apply a continuous ribbon of sealant tape to panel side laps and elsewhere as needed to
make panels weathertight.

7. Apply snap-on battens to exposed-fastener, insulated-core metal wall panel seams to
conceal fasteners.

Foamed-Insulation-Core Metal Wall Panels: Fasten metal wall panels to supports with
concealed clips at each joint at location and spacing and with fasteners recommended by
manufacturer. Fully engage tongue and groove of adjacent panels.

1. Install clips to supports with self-tapping fasteners.

Accessory Installation: 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 panel system including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar items.
Provide types indicated by metal panel manufacturer; or, if not indicated, provide types
recommended by metal panel manufacturer.

Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible, and set units true to line and level. Install work with laps, joints, and seams that
are permanently watertight.

1. Install exposed flashing and trim that is without 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 achieve waterproof performance.

2. 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
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corner or intersection. Where lapped expansion provisions cannot be used or would not
be sufficiently waterproof, form expansion joints of intermeshing hooked flanges, not

less than 1 inch deep, filled with mastic sealant (concealed within joints).

3.5 CLEANING AND PROTECTION

A. Remove temporary protective coverings and strippable films, if any, as metal panels are
installed, unless otherwise indicated in manufacturer's written installation instructions. On
completion of metal panel installation, clean finished surfaces as recommended by metal panel

manufacturer. Maintain in a clean condition during construction.

B.  After metal panel installation, clear weep holes and drainage channels of obstructions, dirt, and
sealant.

C.  Replace metal panels that have been damaged or have deteriorated beyond successful repair by

finish touchup or similar minor repair procedures.

END OF SECTION 074213.19
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SECTION 074213.23 - METAL COMPOSITE MATERIAL WALL PANELS

PART 1 - GENERAL

11

12

1.3

14

A.

RELATED DOCUMENTS

Division 100 General Provisions of the Delaware Department of Transportation “Standard
Specifications”, dated August 2001 and the Delaware Department of Transportation “Standard
Construction Details” dated 2001, including all revisions up to the date of advertisement, apply
to this section.

SUMMARY

Section includes metal composite material wall panels.

PREINSTALLATION MEETINGS

Preinstallation Conference: Conduct conference at Project site.

1.

Meet with Owner, Architect, Owner's insurer if applicable, metal composite material
panel Installer, metal composite material panel manufacturer's representative, structural-
support Installer, and installers whose work interfaces with or affects metal composite
material panels, including installers of doors, windows, and louvers.

Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

Review methods and procedures related to metal composite material panel installation,
including manufacturer's written instructions.

Examine support conditions for compliance with requirements, including alignment
between and attachment to structural members.

Review flashings, special siding details, wall penetrations, openings, and condition of
other construction that affect metal composite material panels.

Document proceedings, including corrective measures and actions required, and furnish
copy of record to each participant.

ACTION SUBMITTALS

Product Data: For each type of product.

1.

Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for each type of panel and accessory.

Shop Drawings:

1.

Include fabrication and installation layouts of metal composite material panels; details of
edge conditions, joints, panel profiles, corners, anchorages, attachment assembly, trim,
flashings, closures, and accessories; and special details.
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2. Accessories: Include details of the flashing, trim and anchorage, at a scale of not less than
1-1/2 inches per 12 inches.

Samples for Verification: For each type of exposed finish required, prepared on Samples of size
indicated below.

1. Metal Composite Material Panels: 12 inches long by actual panel width. Include
fasteners, closures, and other metal composite material panel accessories.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Product Test Reports: For each product, tests performed by a qualified testing agency.

Field quality-control reports.

Sample Warranties: For special warranties.

CLOSEOUT SUBMITTALS

Maintenance Data: For metal composite material panels to include in maintenance manuals.

QUALITY ASSURANCE

Installer Qualifications: An entity that employs installers and supervisors who are trained and
approved by manufacturer.

Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate
aesthetic effects and set quality standards for fabrication and installation.

1. Build mockup of typical metal composite material panel assembly, including corner,
soffits, supports, attachments, and accessories.

2. Water-Spray Test: Conduct water-spray test of mockup of metal composite material
panel assembly, testing for water penetration according to AAMA 501.2.

3. Approval of mockups does not constitute approval of deviations from the Contract
Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING
Deliver components, metal composite material panels, and other manufactured items so as not

to be damaged or deformed. Package metal composite material panels for protection during
transportation and handling.
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Unload, store, and erect metal composite material panels in a manner to prevent bending,
warping, twisting, and surface damage.

Stack metal composite material panels horizontally on platforms or pallets, covered with
suitable weathertight and ventilated covering. Store metal composite material panels to ensure
dryness, with positive slope for drainage of water. Do not store metal composite material panels
in contact with other materials that might cause staining, denting, or other surface damage.
Retain strippable protective covering on metal composite material panels during installation.

Copper Panels: Wear gloves when handling to prevent fingerprints and soiling of surface.

FIELD CONDITIONS

Weather Limitations: Proceed with installation only when existing and forecasted weather
conditions permit assembly of metal composite material panels to be performed according to
manufacturers' written instructions and warranty requirements.

COORDINATION

Coordinate metal composite material panel installation with rain drainage work, flashing, trim,
construction of soffits, and other adjoining work to provide a leakproof, secure, and
noncorrosive installation.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of metal composite material panel systems 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 and other materials beyond normal weathering.

2. Warranty Period: Two years from date of Substantial Completion.
Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer
agrees to repair finish or replace metal composite material 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: 20 years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

2.2

A

PERFORMANCE REQUIREMENTS

Structural Performance: Provide metal composite material panel systems capable of
withstanding the effects of the following loads, based on testing according to ASTM E 330:

1. Wind Loads: As indicated on Drawings.
2. Other Design Loads: As indicated on Drawings.
3. Deflection Limits: For wind loads, no greater than 1/180 of the span.

Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. when tested according to
ASTM E 283 at the following test-pressure difference:

1. Test-Pressure Difference: 1.57 Ibf/sq. ft.

Water Penetration under Static Pressure: No water penetration when tested according to
ASTM E 331 at the following test-pressure difference:

1. Test-Pressure Difference: 2.86 Ibf/sq. ft.

Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes by preventing buckling, opening of joints, overstressing of components, failure of joint
sealants, failure of connections, and other detrimental effects. 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, ambient; 180 deg F, material surfaces.

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.

Fire Propagation Characteristics: Metal composite material wall panel system passes NFPA 285
testing.

METAL COMPOSITE MATERIAL WALL PANELS

Metal Composite Material Wall Panel Systems: Provide factory-formed and -assembled, metal
composite material wall panels fabricated from two metal facings that are bonded to a solid,
extruded thermoplastic core; formed into profile for installation method indicated. Include
attachment assembly components, panel stiffeners, and accessories required for weathertight
system.

Composite Metal Panel Manufacturers: Subject to compliance with requirements, provide
products by one of the following :

1. Alucobond.

2. Alpolic.
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Aluminum-Faced Composite Wall Panels: Formed with 0.020-inch- thick, coil-coated
aluminum sheet facings.

1. Panel Thickness: 0.236 inch.
2. Core: Standard.
3. Exterior Finish: Three-coat fluoropolymer.

a. Color: As selected by Architect from manufacturer's full range.
Attachment Assembly Components: Formed from material compatible with panel facing.

Attachment Assembly: Manufacturer's standard.

MISCELLANEOUS MATERIALS

Miscellaneous Metal Subframing and Furring: ASTM C 645, cold-formed, metallic-coated steel
sheet ASTM A 653/A 653M, G90 coating designation or ASTM A 792/A 792M, Class AZ50
aluminum-zinc-alloy coating designation unless otherwise indicated. Provide manufacturer's
standard sections as required for support and alignment of metal composite material panel
system.

Panel Accessories: Provide components required for a complete, weathertight panel system
including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, sealants, gaskets,
fillers, closure strips, and similar items. Match material and finish of metal composite material
panels unless otherwise indicated.

Flashing and Trim: Provide flashing and trim formed from same material as metal composite
material panels as required to seal against weather and to provide finished appearance.
Locations include, but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed
openings, rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with
same finish system as adjacent metal composite material panels.

Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide exposed
fasteners with heads matching color of metal composite material panels by means of plastic
caps or factory-applied coating. Provide EPDM or PVC sealing washers for exposed fasteners.

Panel Sealants: ASTM C 920; elastomeric polyurethane or silicone sealant; of type, grade, class,
and use classifications required to seal joints in metal composite material panels and remain
weathertight; and as recommended in writing by metal composite material panel manufacturer.

FABRICATION

General: Fabricate and finish metal composite material panels and accessories at the factory, by
manufacturer's standard procedures and processes, as necessary to fulfill indicated performance
requirements demonstrated by laboratory testing. Comply with indicated profiles and with
dimensional and structural requirements.
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Fabricate metal composite material panel joints with factory-installed captive gaskets or
separator strips that provide a weathertight seal and prevent metal-to-metal contact, and that
minimize noise from movements.

Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with manufacturer's
recommendations and recommendations in SMACNA's "Architectural Sheet Metal Manual"
that apply to 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. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form seams and
seal with epoxy seam sealer. Rivet joints for additional strength.

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories with flat-
lock seams. Tin edges to be seamed, form seams, and solder.

4. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate sealant
and 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 from same material as accessory being anchored
or from compatible, noncorrosive metal recommended in writing by metal panel
manufacturer.

a. Size: As recommended by SMACNA's "Architectural Sheet Metal Manual" or
metal wall panel manufacturer for application but not less than thickness of metal
being secured.

FINISHES

Protect mechanical and painted finishes on exposed surfaces from damage by applying a
strippable, temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-half of the range of approved Samples. Noticeable variations
in same piece are not acceptable. Variations in appearance of other components are acceptable
if they are within the range of approved Samples and are assembled or installed to minimize
contrast.

Aluminum Panels and Accessories:

1. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in both color coat and clear topcoat. Prepare, pretreat,
and apply coating to exposed metal surfaces to comply with coating and resin
manufacturers' written instructions.
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PART 3 - EXECUTION

3.1

3.2

3.3

A

EXAMINATION

Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances, metal composite material panel supports, and other
conditions affecting performance of the Work.

1. Examine wall framing to verify that girts, angles, channels, studs, and other structural
panel support members and anchorage have been installed within alignment tolerances
required by metal composite material wall panel manufacturer.

2. Examine wall sheathing to verify that sheathing joints are supported by framing or
blocking and that installation is within flatness tolerances required by metal composite
material wall panel manufacturer.

a. Verify that air- or water-resistive barriers have been installed over sheathing or
backing substrate to prevent air infiltration or water penetration.

Examine roughing-in for components and assemblies penetrating metal composite material
panels to verify actual locations of penetrations relative to seam locations of metal composite
material panels before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel support
members and anchorages according to ASTM C 754 and metal composite material panel
manufacturer's written recommendations.

METAL COMPOSITE MATERIAL PANEL INSTALLATION

General: Install metal composite material panels according to manufacturer's written
instructions in orientation, sizes, and locations indicated on Drawings. Install panels
perpendicular to supports unless otherwise indicated. Anchor metal composite material panels
and other components of the Work securely in place, with provisions for thermal and structural
movement.

1. Shim or otherwise plumb substrates receiving metal composite material panels.

2. Flash and seal metal composite material panels at perimeter of all openings. Fasten with
self-tapping screws. Do not begin installation until air- or water-resistive barriers and
flashings that will be concealed by metal composite material panels are installed.

Install screw fasteners in predrilled holes.

Locate and space fastenings in uniform vertical and horizontal alignment.

Install flashing and trim as metal composite material panel work proceeds.

Locate panel splices over, but not attached to, structural supports. Stagger panel splices
and end laps to avoid a four-panel lap splice condition.
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