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DEPARTAMENTQ DE RECREACION Y DEPORTES

TECHNICAL REQUIREMENTS AND SPECIFICATIONS

PROJECT: Parque Mansiones del Rio Damage Repair
MUNICIPALITY: Cataiio

LOCATION: Latitude: 18. 439776  Longitude: -66. 163519
Project Num.: 94488 PW: 10410 Damage Inventory: 253441

Acquisition : Formal Bid
Proposal Solicitation: RFP
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DEPARTAMENTO DE RECREACION Y DEPORTES

TECHNICAL REQUIREMENTS AND SPECIFICATIONS

PROJECT: Parque Enramada Damage Repair
MUNICIPALITY: Catafio

LOCATION: Latitude: 18. 430175  Longitude: -66. 161376
Project Num.: 94488 PW: 10410 Damage Inventory: 243426

Acquisition : Formal Bid
Proposal Solicitation: RFP

A ALE

HON. RAY J. QUINONES VAZQUEZ i
SECRETARY
DRD- PUERTO RICO

HURRICANE MARIA DAMAGE RECONSTRUCTION

c D R B Recovery, Reconsiruction, Resitiency

SRV, LT IRCTION (4 My
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Technical Specifications

SECTION 02 41 00

DEMOLITION

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designation only.

AMERICAN ASSOCTATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)
AASHTO M 145 (1991; R 2012) Standard Specification for
Classification cf Soils and Soil-Aggregate
Mixtures for Highway Constructicn Purposes
AASHTO T 180 (2017} Standard Method of Test for

Moisture-Density Relations of Soils Using
a 4.54-kg (10-1b) Rammer and a 457-mm
(18-in.} Drop

1.2 PROJECT DESCRIPTICHN
1.2.1 Definitions
1.2.1.1 Demolition

Demclition is the process of wrecking or taking out any load-supporting
structural member of a facility together with any related handling and

disposal operations.
1.2.1.2 Deconstruction

Deconstruction is the process of taking apart a facility with the primary
goal c¢f preserving the value of all useful building materials

1.2.1.3 Demolition Plan

Demolition Plan is the planned steps and processes for managing demclition
activities and identifying the required seguencing activities and disposal
mechanisms.

1.2.1.4 Deconstruction Plan
Deconstruction Plan is the planned steps and processes for dismantling all

or portions of a structure or assembly, to include managing sequencing
activities, storage, re-installation activities, salvage and disposal

mechanisms,
1.2.2 Demolition/Deconstruction Plan
Prepare a Demoliticn Plan and submit proposed demclition, and removal

procedures for approval before work is started. Include in the plan

SECTICN 02 41 00 Page 1
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procedures for careful removal and disposition of materials specified to
be salvaged, coordination with other work in progress, a disconnection
schedule of utility services, a detailed description of methods and
equipment to be used for each operation and of the sequence of operations.
Coordinate with Waste Management Plan in accordance with the approved
State Recycling Plan. Provide procedures for safe conduct of the work in
accordance with PR OSHA. Plan shall be approved by Contracting Officer
prior to work beginning.

1.2.3 General Reguirements

Do not begin demolition or deconstruction until authorization is received
from the Contracting Officer. Remove rubbish and debris from the project
site; do not allow accumulaticns inside or outside the building.

1.3 ITEMS TC REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in
place, toc be reused, or to remain the preperty of the Government. Repair
or replace damaged items as approved by the Contracting Officer.
Coordinate the work of this section with all other work indicated.
Construct and maintain shoring, bracing, and supports as required. Ensure
that structural elements are not overloaded. Increase structural supports
or add new supports as may be required as a result of any cutting,
removal, deconstruction, or demolition work performed under this

contract. Do not overload pavements to remain. FProvide new supports and
reinforcement for existing construction weakened by demolition,
deconstruction, or removal work. Repairs, reinforcement, or structural
replacement require approval by the Centracting Cfficer prior to
performing such work.

1.3.1 Existing Constructicn Limits and Protection
Do not disturb existing constructicn beyond the extent indicated or

necessary for installation of new construction. Provide temporary
shering and bracing for support of building components to prevent

settlement cor other movement. Provide protective
measures to control accumulaticon and migration of dust and dirt in all
work areas. Remove dust, dirt, and debris from work areas daily.

1.3.2 Trees

Protect trees within the project site which might be damaged during
demolition or deconstruction, and which are indicated to be left in place,
by a é foct high fence. Erect and secure fence a minimum of > feet from
the trunk of individual trees or follow the outer perimeter of branches or
clumps of trees. Replace any tree designated te remain that is damaged
during the work under this contract with like-kind or as approved by the
Contracting Officer.

1.3.3 Utility Service
Maintain existing utilities indicated to stay in service and protect
against damage during demolition and deconstruction operations. Prior to

start of work, utilities serving each area of zlteration or removal will
be shut off by the Government and disconnected and sealed by the Contractor

SECTION 02 41 00 Page 2
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1.3.4 Facilities

Protect electrical and mechanical services and utilities. Where removal
of existing utilities and pavement is specified or indicated, provide
approved barricades, temporary covering of exposed areas, and temporary
services or connections for electrical and mechanical utilities. TFloors,
rcofs, walls, columns, pilasters, and other structural components that are
designed and constructed to stand without lateral suppert or shering, and
are determined to be in stable condition, must remain standing without
additional bracing, shoring, or lateral support until demclished or
deconstructed, unless directed otherwise by the Contracting Officer.
Ensure that nc elements determined to be unstable are left unsupported and
place and secure bracing, shoring, or lateral supports as may be required
as a result of any cutting, removal, deconstruction, or demolition work
performed under this contract.

1.4 BURNING

The use of burning at the project site for the disposal of refuse and
debris will not be permitted.

1.5 AVAILARILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in
accordance with the following schedule:

Schedule
Area Date
Project Site No regquirement while perfomed during the
project duratiocn.

1.6 SUBMITTALS

Government approval is required for submittals with a "G" or "s"
classification. Submittals not having a "G" or "S" classification are for
information only.When used, & cocde follewing the "G" classification
identifies the office that will review the submittal for the Government.

SD-07 Certificates

PUI Approval; G

5D-11 Closeoult Submittals
PGC Closecut

1.7 QUALITY ASSURANCE

Submit timely PUI Approval of demolition projects to Federal, State,
regional, and local authorities. Notify the State's environmental
protection agency, OGPe and the Contracting Officer in writing 10 working
days prior to the ccmmencement of work. Comply with federal, state, and
local hauling and disposal regulations. Comply with the Environmental
Protection Agency requirements specified. Use of explosives will not be
permitted.

SECTION 02 41 00 Page 3
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1

7.1 Dust and Debris Contzrol

Prevent the spread of dust and debris and avoid the c¢reation of a nuisance
or hazard in the surrcunding area. Do not use water if it results in
hazardous or objectionable conditions such as, but not limited to,
flooding, or pollution. Sweep pavements as often as necessary to control
the spread of debris that may result in foreign object damage potential to
aircraft.

.8 PROTECTION

.8.1 Traffic Contrecl Signs

a. Where pedestrian and driver safety is endangered in the area of
removal work, use traffic barricades. Notify the Contracting Cfficer
priocr to beginning such work.

.8.2 Protection of Personnel

Before, during and after the demoliticn work continuously evaluate the
condition of the structure being demclished and take immediate action to
protect all personnel working in and around the project site. Nc area,
section, or component of floors, roofs, walls, columns, pilasters, or
other structural element will be allowed to be left standing without
sufficient bracing, shoring, or lateral support to prevent collapse or
failure while workmen remove debris or perform other work in the immediate
area.

.9 RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated
with workmen skilled in the trades involved. Repair or replace items to
be relocated which are damaged by the Contractor with new undamaged items
as approved by the Contracting Officer,

.10 EXISTING CONDITIONS

Befcre beginning any demclition or deconstruction work, survey the site
and examine the drawings and specifications to determine the extent of the
work. Record existing conditions in the presence of the Contracting
Officer showing the condition of structures and other facilities adjacent
to areas of alteration or removal. Digital Photographs and video will be
acceptable as a record of existing conditions. Include in the record the
elevation of the top of foundation walls, finish flcor elevations,
possible conflicting electrical conduits, plumbing lines, alarms systems,
the location and extent of existing c¢racks and other damage and
description of surface conditicns that exist prior to before starting
work. It is the Contractor's responsibility to verify and document all
required outages which will be required during the course of work, and teo
note these ocutages on the record document. Submit survey results.

PART 2 PRODUCTS

2.

1 FILL MATERIAL
a. Comply with excavating, backfilling, and compacting procedures for

soils used as backfill material teo fill basements, vcids, depressions
or excavations resulting from demoliticn or deconstruction of
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structures.

b. Fill material shall conform to the definition of satisfactory scil
material as defined in AASHTO M 145, Soil Classification Groups A-1,
A-2-4, A-2-5 and 2A-3. In addition, fill material shall be free from
roots and other organic matter, trash, debris, frozen materials, and
stones larger than 2 inches in any dimension.

c. Proposed fill material must be sampled and tested by an approved soil
testing laboratory, as follows:

Scil classification TansaTc M 145

Mocisture-density relatlions AASHTC T 180, Method B or D

PART 3 EXECUTION

3.

1 EXISTING FACILITIES TO BE REMOVED

Inspect and evaluate existing structures onsite for reuse. Existing
construction scheduled to be removed for reuse shall be disassembled.
Dismantled and removed materials are to be separated, set aside, and
prepared as specified, and stored or delivered to a cellection point for
reuse, remanufacture, recycling, or other disposal, as specified.
Materials shall be designated for reuse onsite whenever possible.

1.1 Structures

a. Remove existing structures indicated to be removed Lo grade unless
otherwise specified on plans.

b. Demolish structures in a systematic manner from the top of the
structure to the ground. Complete demolition work above esach tier or
floor before the supporting members on the lower level are disturked.

1.2 Utilities and Related Equipment

1.2.1 General Requirements

Do not interrupt existing utilities serving occupiled or used facilities,
except when authorized in writing by the Contracting Cfficer. Do not
interrupt existing utilities serving facilities occupied and used by the
Government except when approved in writing and then only after temporary
utility services have been approved and provided. Do neot begin demolition
or deconstruction work untlil all utility disconnections have been made.

Shut off and cap utilities for future use, as indicated.

1.2.2 Disconnecting Existing Utilities

Remove existing utilities uncovered by work and terminate in a manner
conforming to the nationally recognized code covering the specific utility
and approved by the Contracting Officer. When utility lines are
encountered but are not indicated on the drawings, notify the Contracting
Officer prior to further work in that area. Remove meters and related
equipment and deliver to a location in accordance with instructions of
the Contracting Cfficer.
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3.1.3 Chain Link Fencing

Remove chain link fencing, gates and other related salvaged items
scheduled for removal and transport to designated areas. Remove gates as
whole units. Cut chain link fabric to 30 foot lengths and store in rells
off the ground.

3.1.4 Paving and Slabs

Remove sawcut concrete and asphaltic concrete paving and slabs as indicated
to a depth of 6 inches below existing adjacent grade. Provide neat
sawcuts at limits of pavement remcval as indicated. Pavement and slabs
not to be used in this project shall be removed from the Installation at
Contractor's expense.

3.1.5 Miscellaneous Metal

Salvage shop-fabricated items such as access doors and frames, steel
gratings, metal ladders, wire mesh partitions, metal railings, metal
windows and similar items as whole units. Salvage light-gage and
cold-formed metal framing, such as steel studs, steel trusses, metal
gutters, rocfing and siding, metal toilet partitions, toilet accessories
and similar items. Scrap metal shall become the Contractor's property.
Recycle scrap metal as part of demolition and deconstruction operations.
Provide separate containers to collect scrap metal and transpert to a
scrap metal collection or recycling facility, in accerdance with the Waste
Management Plan.

3.1.¢6 Patching

Where removals leave holes and damaged surfaces exposed in the finished
work, patch and repair these holes and damaged surfaces to match adjacent
finished surfaces, using on-site materials when available. Where new work
is tc be applied to existing surfaces, perform removals and patching in a
manner to produce surfaces suitable for receiving new work. Finished
surfaces of patched area shall ke flush with the adjacent existing surface
and shall match the existing adjacent surface as closely as poessibkble as to
texture and finish. Patching shall be as specified and indicated, and
shall include:

3.2 CONCURRENT EARTH-MOVING OPERATIONS
Dc not begin excavation, filling, and cther earth-moving cperations that
are sequential to demolition or deconstruction work in areas occupied by
structures to be demolished or deconstructed until all democlition and
deconstructicn in the area has been completed and debris removed. Fill
hcles, open basements and other hazardous openings.

3.3 DISPOSITION QF MATERIAL

3.3.1 Transportation Guidance

3.3.2 Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable noncombustible material in the
dispcsal area located at the Contractor's disposal containers..

SECTION 02 41 00 ©Page 6
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3.4 CLEANUP
Remocve debris and rubkish from basement and similar excavations. Remove
and transport the debris in a manner that prevents spillage on streets or
adjacent areas. Apply local regulations regarding hauling and disposal.

3.5 DISPOSAL OF REMOVED MATERIALS

3.5.1 Regulation of Removed Materials
Dispose of debris, rubbish, scrap, and other nonsalvageable materials
resulting from removal operations with all applicable federal, state and
local regulations as contractually specified in the Waste Management Plan
Storage of removed materials on the project site is prohibited.

3.5.2 Burning on Government Property

Burning of materials removed from demolished and deconstructed structures
will not be permitted on Government property

3.5.3 Removal from Government Property
Transport waste materials removed from demolished and deccnstructed
structures, except waste soill, from Government property for legal
dispcsal. Dispose of waste soil as directed.

3.0 REUSE OF SALVAGED ITEMS
Recondition salvaged materials and equipment designated for reuse before
installation. Replace items damaged during removal and salvage operations

or restore them as necessary to usable condition.

-- End of Section --
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SECTICN 03 30 00

CAST-IN-PLACE CONCRETE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The puklications are referred to within the text by
the basic designation only.

AMERTCAN CONCRETE INSTITUTE (ACI)
ACT 117 (2010; Errata 2011) Specifications for

Tolerances for Concrete Construction and
Materials and Commentary

ACI 1ZiR (2008) Guide for Concrete Construction
Quality Systems in Conformance with ISC
8001

ACI 301 (2016) Specifications for Structural
Concrete

ACI 302.1R {2015) Guide for Concrete Floor and Slab
Constructiocon

ACI 304R {2000; R 2009) Guide for Measuring,
Mixing, Transporting, and Placing Concrete

ACI 305R {2010) Guide to Hot Weather Concreting

ACI 306R (2016) Guide to Cold Weather Concreting

ACI 308.1 (2011} Specification for Curing Concrete

ACI Sp-15 (2011) Field Reference Manual: Standard

Specifications for Structural Cencrete ACI
301-05 with Selected ACI References

AMERICAN HARDBOARD ASSCOCIATION (AHA)
AHA Al135.4 {(1995; R 2004) Basic Hardboard
ASTM INTERNATIONAL (ASTM)
ASTM Al84 {2019) Standard Specification for Welded
Deformed Steel Bar Mats for Concrete
Reinforcement
ASTM AG15 (2020) sStandard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement
ASTM ATG7 (2016) Standard Specification for

Zinc~Coated (Galvanized) Steel Bars for
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Concrete Reinforcement

ASTM AT7H (2017) Standard Specification for
Epoxy~Coated Steel Reinforcing Bars

ASTM AT8C {2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings

ASTM AB84 {(2019) Standard Specification for
Epoxy-Coated Steel Wire and Welded Wire
Reinforcement

ASTM AG24 (2016) Standard Specification for

Epoxy-Coated Prefabricated Steel
Reinforcing Bars

ASTM A8535 (2020¢) Standard Specification for
Deformed and Plain Stainless-Steel Bars
for Concrete Reinforcement

ASTM AS70 (2018) Standard Specification for Headed
Steel Bars for Concrete Reinforcement

ASTM A996 (2016) Standard Specification for
Rail-Steel and Axle-Steel Deformed Bars
for Concrete Reinforcement

ASTM AlQ22 (2016b} Standard Specification for
Deformed and Plain Stainless Steel Wire
and Welded Wire for Concrete Reinforcement

ASTM AlC44 {2016a) Standard Specification for Steel
Stud Assemblies for Shear Reinforcement of
Concrete

ASTM AL1055 (2016) Standard Specification for Zinc and

Epoxy Dual Ccated Steel Reinforcing Bars

ASTM AlLO&0 (2016k) Standard Specification for
Zinc-Coated (Galvanized) Steel Welded Wire
Reinforcement, Plain and Deformed, for
Concrete

ASTM Al(0&4 (2017) Standard Specification for
Carbon-5teel Wire and Welded Wire
Reinforcement, Plain and Deformed, for
Concrete

ASTM C31 (2019a) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

ASTM C33 (2018) Standard Specification for Concrete
Aggregates
ASTM C39 {2020) Standard Test Method for

Compressive Strength of Cylindrical
Concrete Specimens

SECTION 03 30 00 Page 2



Technical Specificaticns

ASTM C42 (2020) Standard Test Method for Obtaining
and Testing Drilled Cores and Sawed Beams
of Concrete

ASTM C78 (2018) Standard Test Method for Flexural
Strength of Concrete (Using Simple Beam
with Third-Pcint Loading)

ASTM C94 (2020} Standard Specification for
Ready-Mixed Concrete

ASTM C143 (2020) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C150 {2020) Standard Specification for Portland
Cement

ASTM C172 {2017) Standard Practice for Sampling

Freshly Mixed Concrete

ASTM CLl73 {2016) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Method

ASTM (CZ231 (201 7a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C260 (2010a; R 2016) Standard Specification for
Air-Entraining Admixtures for Concrete

ASTM (311 (2018) Standard Test Methods for Sampling
and Testing Fly Ash or Natural Pczzolans
for Use in Portland-Cement Concrete

ASTM C330 {(2017a) Standard Specificaticen for
Lightweight Aggregates for Structural
Concrete

ASTM C494 {2019) Standard Specification for Chemical

Admixtures for Concrete

ASTM C552 (2017; E 2018) Standard Specification for
Cellular Glass Thermal Insulation

ASTM C578 (2019) Standard Specification for Rigid,
Cellular Polystyrene Thermal Insulation

ASTM C581 (2020} Standard Specification for Unfaced
Preformed Rigid Cellular Peolyisccyanurate
Thermal Insulation

ASTM €585 (2020) Standard Specification for Blended
Bydraulic Cements

ASTM C#618 (2019} Standard Specification for Ceoal Fly

Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete
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BASTM CB803 (2018) Standard Test Method for
Fenetraticn Resistance of Hardened Concrete

ASTM C873 (2015) Standard Test Method for
Compressive Strength ¢of Concrete Cylinders
Cast in Place in Cylindrical Molds

ASTM C900 {2015) Standard Test Method for Pullcut
Strength of Hardened Cecncrete

ASTM C%20 {2018) Standard Specification for
Elastomeric Jeint Sealants

ASTM C1012 {2018b) Standard Test Method for Length
Change of Hydraulic-Cement Mortars Exposed
to a Sulfate Scluticn

ASTM C1017 (2013; E 2015) Standard Specification for
Chemical Admixtures for Use in Producing
Flowing Concrete

ASTM C1074 (2011) Standard Practice for Estimating
Concrete Strength by the Maturity Method

ASTM C1G77 (2017) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Evaluation

ASTM C11537 (2020} Standard Performance Specification
for Hydraulic Cement

ASTM C1218 (2020¢) Standard Test Method for
Water-Soluble Chleride in Mortar and
Concrete

ASTM C1240 {2020} Sstandard Specification for Silice

Fume Used in Cementitious Mixtures

ASTM C1260 {2014) Standard Test Method focr Potential
Alkali Reactivity of Aggregates
{(Mortar-Bar Method)

ASTM C1293 (2008; R 2015) Standard Test Method for
Determinaticen of Length Change of Concrete
bue to Alkali-Silica Reaction

ASTM Cl602 (2018) standard Specificaticn for Mixing
Water Used in Production of Hydraulic
Cement Concrete

ASTM D412 (2016) Standard Test Methods for
Vulcanized Rubber and Thermoplastic
Elastomers - Tension

ASTM D471 (2016a) Standard Test Method for Rubber

Property - Effect of Liquids

ASTM D1751 (2004; E 2013; R 2013} Standard
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

CRSI

CR3I

NIST

Specification for Preformed Expansicn
Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and
Resilient Bituminous Types)

D1752 {2018) Standard Specification for
Preformed Sponge Rubber, Cork and Recycled
PVC Expansion Joint Fillers for Concrete
Paving and Structural Construction

D2628 (1991; R 2016} Standard Specification for
Preformed Polychloroprene Elastomeric
Joint Seals for Concrete Pavements

D2835 {1989; R 2017) Standard Specification for
Lubricant for Installation of Preformed
Compression Seals in Ceoncrete Pavements

D5759 (2012; R 2020) Characterization of Cecal
Fly Ash and Clean Coal Combusticn Fly Ash
fer Potential Uses

D6690 (2015) Standard Specification for Joint
and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements

E26 (2016} Standard Test Methods for Water
Vapor Transmission of Materials

E1643 (2018a) Standard Practice for Selecticn,
Design, Installaticn, and Inspection of
Water Vapor Retarders Used in Contact with
Earth or Granular Fill Under Concrete Slabs

E1745 (2017} Standard Specification for Water
Vapor Retarders Used in Contact with Seoil
or Granular Fill under Concrete Slabs

CONCRETE REINFORCING STEEL INSTITUTE {CRSI)
10MSP (2018) Manual of Standard Practice

RB4.1 {(2016) Supports for Reinforcement Used in
Concrete

NATICNAT, TNSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

PS 1 {2009) DOC Veoluntary Product Standard PS
1-07, Structural Plywocd

U.5. ARMY CORPS OF ENGINEERS (USACE)

CCE CRD-C 513 {1974) Corps of Engineers Specifications

for Rubber Waterstops

CCE CRD-C 572 {1974) Corps of Engineers Specifications

for Polyvinylchloride Waterstops
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1.3

DEFINITIONS

"Cementitious material® as used herein must include all portland
cement, pozzeolan, fly ash, slag cement, and silica fume.

"Exposed to public view" means situated sc that it can be seen from
eye level from a public location after completion of the building. A
public location is accessible to persons nct responsible for operation
or maintenance of the building.

"chemical admixtures"™ are materials in the form of powder cr fluids
that are added to the concrete to give it certain characteristics not
cbtainable with plain concrete mixes.

"Supplementary cementing materials" (8CM) include coal fly ash, silica
fume, slag cement, natural or calcined pozzolans, and ultra-fine coal
ash when used in such proportions to replace the portland cement that
result in improvement to sustainability and durability and reduced
cest.

"Design strength" (f'c) is the specified compressive strength of
concrete at time({s) specified in this section to meet structural
design criteria.

"Mass Concrete™ is any concrete system that approaches a maximum
temperature of 158 degrees F within the first 72 hours of placement.
In additicn, it includes all concrete elements with & section
thickness cf 3 feet or more regardless of temperature.

"Mixture proportioning” is the process of designing concrete mixture
propertions to enable it to meet the strength, service life and
constructability requirements of the project while minimizing the
initial and life-cycle cost.

"Mixture proporticns”™ are the masses cor volumes of individual
ingredients used to make a unit measure (cubic meter or cubic yard} of
concrete.

"pPazzolan® is a silicecus or siliceous and aluminous material, which
in itself possesses little or no cementitious value but will, in
finely divided form and in the presence of moisture, chemically react
with calcium hydroxide at ordinary temperatures toc form compounds
possessing cementiticus properties.

"Workability (or consistence)" is the ability of a fresh (plastic)
concrete mix to fill the form/mould properly with the desired work
{(vibratiocn) and without reducing the concrete's quality. Workability
depends on water content, chemical admixtures, aggregate (shape and
size distribution), cementiticus content and age (level of hydration).

SUBMITTALS

Government approval 1s required for submittals with a "G" or "8"
classification. Submittals not having a "G"™ or "S" classification are for
information only. When used, a ccde following the "G" classification
identifies the office that will review the submittal for the Government.
Submnit the following in azccordance with Secticon 01 33 00 SUBMITTAL
PROCEDURES :
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5D-01 Preconstruction Submittals
Laboratory Accreditation; G
SD-03 Product Data
Joint Sealants; G
Joint Filler; G
Vapor Retarder and Vapor Barrier; G
Concrete Curing Materials; G
Reinforcement; G
Waterstops; G
Biodegradable Form Release Agent; G
SD-05 Design Data
Concrete Mix Design; G
Compressive Strength Tests; G
Slump Tests
11.4 MODIFICATION OF REFERENCES
Accomplish work in accordance with ACI publications except as modified
herein. Consider the advisory or recommended provisions to be mandatery.
Interpret reference to the "Building CGfficial,” the "Structural Engineer,"
and the "Architect/Engineer" to mean the Contracting Officer.
1.5 DELIVERY, STORAGE, AND HANDLING
Follow ACI 301, ACI 304R and ASTM A934 requirsments and recommendations,
Do not deliver concrete until vapor retarder, vapor barrier, forms,
reinforcement, embedded items, and chamfer strips are in place and ready
for concrete placement. Do not store concretse curing compounds or sealers
with materials that have a high capacity to adsorb velatile organic
compound (VOC) emissions. Do not store concrete curing compounds or
sealers in cccupied spaces.
1.5.1 Reinforcement
Store reinforcement of different sizes and shapes in separate piles or
racks raised above the ground to aveid excessive rusting. Protect from
contaminants such as grease, oil, and dirt. FEnsure bar sizes can be
accurately identified after bundles are broken and tags removed.
1.6 QUALITY ASSURANCE
1.6.1 Design Data

1.6.1.1 Concrete Mix Design

Sixty days minimum prior to concrete placement, submit a mix design for
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each strength and type of concrete. Submit a complete list of materials
including type; brand; source and amount of cement, supplementary
cementitious materials, fibers, and admixtures; and applicable reference
specifications. Submit mill test and all other test for cement,
supplementary cementitious materials, aggregates, and admixtures. Provide
documentation of maximum nominal aggregate size, gradation analysis,
percentage retained and passing sieve, and a graph of percentage retalned
verses sieve size. Provide mix proportion data using at least three
different water-cementitious material ratios for each type of mixture,
which produce z range of strength encompassing those required for each
type of concrete required. If source material changes, resubmit mix
proportion data using revised source material. Provide only materials
that have been proven by trial mix studies to meet the reguirements of
this specification, unless otherwise approved in writing by the
Contracting Cfficer. Indicate clearly in the submittal where each mix
design is used when more than one mix design is submitted. Resubmit data
on concrete components if the gqualities or source c¢f components changes.
For previocusly approved concrete mix designs used within the past twelve
months, the previous mix design may be re-submitted without further trial
batch testing if accompanied by material test data conducted within the
last six months. Cbtain mix design approval from the contracting offlcer
prior te concrete placement.

1.6.2 guality Contrel Plan

Develop and submit for approval a concrete quality contrel program in
accordance with the guidelines of ACI 121R and as specified herein. The
plan must include approved laboratories. Provide direct cversight for the
concrete qualification program inclusive of associated sampling and
teskbing. All quality control reports must be provided te the Contracting
Officer, Quality Manager and Concrete Supplier. Maintain a copy of

ACI SP-15 and CRSI 10OMSP at project site.

1.6.3 Laboratery Qualifications for Concrete Qualification Testing

The concrete testing laboratory must have the necessary equipment and
experience to accomplish required testing. The lakoratory must meet the
requirements of ASTM C1077 and ke Cement and Concrete Reference lLaboratory
{CCRL) inspected.

1.6.4 Laboratory Accreditation

Laboratory and testing facilities must be preovided by and at the expense

of the Contractor. The laboratories perfcorming the tests must be
accredited in accordance with ASTM C1077, including ASTM C78 and ASTM C1260
The accreditation must ke current and must include the required test
methods, as specified. Furthermore, the testing must comply with the
following requirements:

a. Aggregate Testing and Mix Properticning: Aggregate testing and mixture
proportioning studies must be performed by an accredited laboratory
and under the direction of a registered professional engineer in a
U.5. state or territory competent in concrete materials who is
competent in concrete materials and must sign all reports and designs.

b. Acceptance Testing: Furnish all materials, labor, and facilities
required for melding, curing, testing, and protecting test specimens
at the site and in the laboratory. Furnish and maintain boxes or
other facilities suitazble for storing and curing the specimens at the
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site while in the meld within the temperature range stipulated by
ASTM C31.

c. Contractor Quality Contrel: All sampling and testing must be performed
by an approved, onsite, independent, accredited laboratory.

PART 2 PRODUCTS

2

L1 FCRMWORK MATERIALS

a. Form-facing material in contact with concrete must be lumber, plywood,
metal, plastic, or treated paper that creates specified appearance and
texture of concrete surface. Submit product information cn proposed
form-facing materials if different from that specified herein.

b. Design formwork, shores, reshores, and backshecres to support loads
transmitted to them and to comply with applicable building code
requirements.

c. Design formwork and shoring for load redistribution resulting from
stressing of post-tensioned reinforcement. Ensure that formwork
allows movement resulting from application of prestressing force.

d, Design formwork to withstand pressure resulting from placement and
vibraticon of concrete and to maintain specified tolerances.

e, Design formwork to accommodate waterstop materials in joints at
locations indicated in Contract Dccuments.

f. Provide temporary openings in formwork 1f needed to facilitate
cleaning and inspection.

g. Design formwork joints te inhibit leakage of mortar.

h. Limit deflection of facing materials for concrete surfaces exposed to
view to 1/240 of center-to-center spacing of facing supports.

j. Submit product information on proposed form-facing materials if
different from that specified herein.

m, Submit procedure for reshoring and backshoring, including drawings
signed and sealed by a licensed design engineer. Include on shop
drawings the formwork removal procedure and magnitude of construction
loads used for design of reshoring or backshering system. Indicate in
procedure the magnitude of live and dead loads assumed for reqguired
capacity of the structure at time of reshoring or backshoring.

n. Submit manufacturer's product data on form liner proposed for use with
each formed surface.

.11 Wood Forms

Use lumber as specified in Section 06 10 00 ROUGH CARPENTRY and as
follows. Provide lumber that is square edged or tongue-and-groove boards,
free of raised grain, knotholes, or other surface defects. Provide
plywood that complies with NIST PS5 1, B-B concrete form panels or better
or AHR A135.4, hardboard for smooth form lining.
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2.1.1.1 Cencrete Form Plywood (Standard Rough)

Provide plywood that conforms te NIST PS 1, B-B, concrete form, not less
than 5/8-inch thick.

2.1.1.2 Overlaid Concrete Form Plywood {Standard Smooth)

Provide plywood that conforms te NIST P$ 1, B-B, high density form
overlay, not less than 5/8-inch thick.

2.1.2 Plastic Forms
Plastic lumber as specified in Section 06 10 00 ROUGH CARPENTRY. Preovide

plastic forms that contain a minimum of 50 percent post-consumer recycled
centent, or a minimum of 50 percent peost-industrial recycled content.

2.1.3 Carton Forms
Moisture resistant treated paper faces, biodegradable, structurally
sufficient to support weight of wet concrete until initial set. Provide

carton forms that contain a minimum of 5 percent post-consumer recycled
content, or a minimum of 20 percent post-industrial recycled content.

2.1.4 Steel Forms

Provide steel form surfaces that do nct contain irregularities, dents, or
sags.

2.2 FORMWORK ACCESSORIES

a. Use ccmmercially manufactured formwork accessories, including ties and
hangers.

b. Form ties and accessories must not reduce the effective cover of the
reinforcement.

2.2.1 Form Ties

a. Use form ties with ends or end fasteners that can be removed without
damage to concrete.

b. Where indicated in Contract Documents, use form ties with integral
water barrier plates or other acceptable positive water barriers in
walls.

¢. The breakback distance for ferrous ties must be at least 3/4 in. for
Ssurface Finish-2.0 or Surface Finish-3.0, as defined in ACI 301.

d. If the breakback distance is less than 3/4 in., use coated or
corrosion-resistant ties.

e. Submit manufacturer's data sheet on form ties.
2,2.2 Waterstops

Submit manufacturer's data sheet on waterstop materials and splices.
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2.2.2.1 PVC Waterstop
Pelyvinylchloride waterstops must conform to COE CRD-C 572Z.
2.2.2.2 Rubber Waterstop
Rubber waterstops must conform to COE CRD-C 513.
2.2.2.3 Thermeplastic Elastomeric Rubber Waterstop
Thermoplastic elastomeric rubber waterstops must conform to ASTM D471.
2.2.2.4 Hydrophilic Waterstop

Swellable strip type compound cof polymer modified chlercprene rubber that
swells upon contact with water must conform to the following requirements
when tested in accordance to ASTM D412: Tensile strength 420 psi minimum;
ultimate elongation 600 percent minimum. Hardness must be 50 minimum on
the type A durometer and the volumetric expansion ratio in distilled water
at 70 degrees F must be 3 to 1 minimum,.

2.2.3 Biodegradable Form Release Agent

a. Provide form release agent that is colorless, biodegradable, and soy
oil-based , with a low {maximum of 55 grams/liter {(g/l)} VOC content.

b. Provide product that does not bond with, stain, or adversely affect
concrete surfaces and does not impair subsequent treatments of
concrete surtaces.

c. Provide form release agent that reduces formwork moisture absorption,
and does not contain diesel fuel, petroleum-based lubricating oils,
waxes, or kerosene. Submit documentation indicating type of biobased
material in product and biobased content. Indicate relative dollar
value of bickased content products to total dollar value of products
included in project.

d. Submit manufacturer's product data on formwork release agent for use
on each form-facing material.

2.2.4 Chamfer Materials
Use lumber materials with dimensions of 3/4 x 3/4 in.
2.2.5 Constructicon and movement Joints

a. Submit details and locations of construction Jjoints in accordance with
the requirements herein.

b. Locate construction joints within middle one-third of spans cof slabs,
beams, and girders. Tf a beam intersects a girder within the middle
one~third of girder span, the distance between the construction joint
in the girder and the edge of the beam must be at least twice the
width of the larger member.

c. For members with post-tensioning tendons, locate construction joints
where tendons pass through centroid of concrete section.

d. Locate construction joints in walls and columns at underside of slabs,
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beams, or girders and at tops of footings or slabs.
e. Make construction joints perpendicular to main reinforcement.

f. Provide movement joints where indicated in Contract Documents or in
accepted alternate locations.

g. Submit location and detail of movement joints if different from those
indicated in Contract Documents.

h. Submit manufacturer's data sheet on expansion joint materials.
i. Provide keyways where indicated in Contract Documents.
2.2.6 Perimeter Insulaticn

Perimeter insulation must be polystyrene conforming to ASTM C578, Type II;
polyurethane conforming to ASTM €591, Type II; or cellular glass
conforming te ASTM C552, Type I or IV. Comply with EPA requirements in
accordance with Section 01 33 29 SUSTAINABILITY REQUIREMENTS AND REPORTING.

2.2.7 Other Embedded items

Use sleeves, inserts, anchors, and other embedded items of material and
design indicated in Contract Documents,

2.3 CONCRETE MATERIALS
2.3.1 Cementitious Materials
2.3.1.1 Portland Cement

a. Unless otherwise specified, provide cement that conforms to ASTM C150
Type

. Use one brand and type of cement for formed concrete having
exposed-to-view finished surfaces.

c. Submit information along with evidence demonstrating compliance with
referenced standards. Submittals must include types of cementitious
materials, manufacturing locations, shipping locations, and
certificates showing compliance.

d. Cementiticus materials must be stored and kept dry and free from
contaminants,

2.3.1.2 Fly Ash

a. ASTM C618, Class F , except that the maximum allowable loss con
ignition must not exceed 3 percent.

b. Fly ash content must be a minimum of 30 percent by weight of
cementiticus material, provided the fly ash does not reduce the amount
of cement in the concrete mix below the minimum requirements of leocal
building codes. Where the use of fly ash cannct meet the minimum
level, provide the maximum amount cof fly ash permittable that meets
the cede requirements for cement content. Report the chemical
analysis of the fly ash in accordance with ASTM C311. Evaluate and
classify fly ash in accordance with ASTM D5759.
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2.3.1.3 5ilica Fume

Silica fume must conform to ASTM C1240, including the optional limits on
reactivity with cement alkalis. Silica fume may be furnished as a dry,
densified material or as slurry. Proper mixing is essential to accomplish
proper distributicn of the silica fume and avoid agglomerated silica fume
which can react with the alkali in the cement resulting in premature and
extensive concrete damage. Supervision at the batch plant, finishing, and
curing is essential. Provide at the Contractcr's expense the services of
a manufacturer's technical representative, experienced in mixing,
propertioning, placement procedures, and curing of concrete containing
silica fume. This representative must be present on the project prior to
and during at least the first 4 days of concrete production and placement
using silica fume. A High Range Water Reducing admixture (HRWRA) must be
used with silica fume.

2.3.1.4 Other Supplementary Cementitious Materials
Natural pozzolan must be raw or calcined and conform to ASTM C618, Class
N, including the opticnal reguirements for uniformity and effectiveness in
contreclling ASR and must have an ignition loss not exceeding 3 percent.
Class N pozzolan for use in mitigating ASR must have a Calcium Oxide (Cz0)

content of less than 13 percent and total equivalent alkali centent less
than 3 percent.

Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) must conform teo
ASTM C618, Class F or N, and the following additicnal reguirements:

a. The strength activity index at 28 days of age must be al least 95
percent of the control specimens.

b. The average particle size must not exceed 6 microns.
c. The sum of SiC2 + AlIZ03 + Fe203 must be greater than 77 percent.
2.3.2 Water

a. Water or ice must comply with the reguirements of ASTM CléCZ.

bh. Minimize the amcunt of water in the mix. Improve workability by
adjusting the grading of the aggregate and using admixture rather than
by adding water.

c. Water must be potable ; free from injurious amounts cf cils, acids,
alkalis, salts, organic materials, or other substances deleterious to

concrete.

d. Protect mixing water and ice from contamination during sterage and
delivery.

e. Submit test repcrt showing water complies with ASTM Cl602.
2.3.3 Aggregate
2.3.3.1 Normal-Weight Aggregate

a. Aggregates must conform to ASTM C33.
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b. BAggregates used in concrete must be obtained from the same sources and
have the same size range as aggregates used in concrete represented by
submitted field test records or used in trial mixtures.

d. Store and handle aggregate in a manner that will aveid segregation and
prevents contamination by other materials or other sizes of
aggregates, Store aggregates in locations that will permit them to
drain freely. Do not use aggregates that contain frozen lumps.

e. Submit types, pit or gquarry locations, producers' names, aggregate
supplier statement of compliance with ASTM C33, and ASTM C1293
expansion data not more than 18 months old.

2.3.3.2 Lightweight Aggregate

Lightweight aggregate in accordance with ASTM C330

2.3.3.3 Recycled Aggregate Materials
2.3.4 Admixtures
a. Chemical admixtures must conform to ASTM C494.

b. Air-entraining admixtures must conform tc ASTM C260.

¢. Chemical admixtures for use in producing flowing concrete must conform
to ASTM C1017.

d. Do not use calcium chloride admixtures

e. Use a corrcsicn-inhibiting admixture for concrete classified under
exposure category Cl

f. Admixtures used in concrete must be the same as those used in the
concrete represented by submitted field test records or used in trial
mixtures.

g. Protect stored admixtures against contamination, evaporation, or
damage.

h. To ensure uniform distribution of constituents, provide agitating
equipment for admixtures used in the form of suspensions or unstakle
solutions. Protect liguid admixtures from freezing and from
temperature changes that would adversely affect their characteristics.

i Subnit types, brand names, producers' names, manufacturer's technical
data sheets, and certificates showing compliance with standards
required herein.

2.4 MISCELLANECUS MATERIALS
2.4.1 Concrete Curing Materials
provide concrete curing material in accordance with ACI 301 Section 5 and

ACI 308.1 Section 2. Submit product data for concrete curing compounds.
Submit manufactures instructions for placement of curing compound.
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2

4.2 Expansion/Contraction Joint Filler

ASTM D1751 or ASTM D1752 Type I or Type II. Material must be 1/2 inch
thick, unless otherwise indicated.

403 Joint Sealants

Submit manufacturer's product data, indicating VOC content.

.4.3.1 Horizontal Surfaces, 3 Percent Slope, Maximum

ASTM D669%0 or ASTM €920, Type M, Class 25, Use T.

.4.3.2 Vertical Surfaces Greater Than 3 Percent Slope

ASTM C9%20, Type M, Grade NS, Class 25, Use T

.4.3.3 Preformed Polychlorcprene Elastomeric Type

ASTM D2628.

.4.3.4 Lubricant for Preformed Compressicon Seals

ASTM D2B35.

4.4 Vapor Retarder and Vapor Barrier

ASTM E1745 Class C A polyethylene sheeting, minimum 10 mil thickness or
other eguivalent material with a maximum permeance rating of 0.04 perms
per ASTM E9%.

Consider plastic vapor retarders and adhesives with a high recycled
content, low toxicity low VOC (Veolatile Organic Compounds) levels.

.4.5 Dovetall Anchor Slot

Preformed metal slot approximately 1 inch by 1 inch of not less than 22
gage galvanized steel cast in concrete. Coordinate actual size and throat
opening with dovetail anchors and provide with removable filler material.

.5 CONCRETE MIX DESIGN

.5.1 Properties and Requirements

a. Use materials and material combinations listed in this section and the
contract documents.

b. Cementitious material content must be adeguate for concrete to satisfy
the specified requirements for strength, w/cm, durability, and
finishability described in this secticn and the contract documents.

c Selected target slump must meet the requirements this section, the
contract documents, and must not exceed 9 in. Concrete must not show
visible signs of segregation.

d. The target slump must be enforced for the duration of the project.

Determine the slump by ASTM Cl43. Slump tolerances must meet the
requirements of ACI 117.
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.2

.2

The nominal maximum size of coarse aggregate for a mixture must not
exceed three-fourths ¢f the minimum clear spacing between
reinforcement, cne-fifth of the narrowest dimension between sides of
forms, or one-third of the thickness cf slabs or toppings.

Concrete must be air entrained for members assigned to Exposure Class
Fl, F2, or F3. The totzl air content must be in accordance with the
regquirements of the paragraph titled DURABILITY.

Measure air content at the point of delivery in accordance with
ASTM C173 or ASTM C231.

Concrete for slabs to receive a hard-troweled finish must not contain
an air-entraining admixture or have a total air content greater than 3
percent.

Concrete properties and requirements for each portion of the structure
are specified in the

Durability

.1 Corrosion and Chloride Content

Provide concrete meeting the requirements of the following table based
on the exposure class assigned to members reguiring protection against
reinforcement corrosion in Contract Documents.

submit documentation verifying compliance with specified requirements.

Water-soluble chloride ion content contributed from constituents
including water, aggregates, cementiticus materials, and admixtures
must be determined for the concrete mixture by ASTM Cl218 at age
between 28 and 42 days.

The maximum water-soluble chloride ion (Cl-) content in concrete,
percent by mass of cement is as follows:

l_Exposure Maximum Minimum T Maximum water-soluble
class w/cm* f'e, psi chloride ion (CL-)
content in concrete,
percent by mass of
cement
T Reinforced concrete
co N/A 2500 1.00
Ccl N/A 2500 0.30
c2 000
- Prestressed concrete
co N/A 2500 0.06
[oX N/A 2500 0.06
c2 0.4 5000 0.06
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2.5.2.2 Sulfate Resistance
a. Provide concrete meeting the requirements of the following table based
on the exposure class assigned to members for sulfate exposure.
Exposure | Maximum Minimum Required cementitiocus materials-types Calcium
class w/cm f'e, chloride
psi admixture
ASTM ASTM ASTM
50 N/A 2500 N/A N/A N/A No
restrictions
51 0.50 4000 II*" IP{MS3}; MS No
TS (<70) (M8); restrictions
IT(MS)
52 0.45% 4500 v~ IP(HS); Hs Not
IS (<70} (H8); permitted
TT (HS)
83 0.45 4500 | V + pozzolan IP(HS)+ HS + Not
or slag pczzolan or pozzolan or permitted
caement** slag slag cement**
cement”; I3
(<70) (HS) +
pozzolan or
slag
cemant”; IT
(H5) +
pozzolan or
slag cement**
* For seawater exposure, other types of portland cements with
tricalcium aluminate (C3A) contents up to 10 percent are acceptable if
the w/cm does not exceed 0.40.
*% The amount ¢f the specific source of the pozzolan or slag cement o
be used shall be at least the amount determined by test or service
record to improve sulfate resistance when used in concrete containing
Type V cement. Alternatively, the amount of the specific scurce of
Lhe pozzolan or slag used shall not be less than the amount tested in
accordance with ASTM C1012 and meeting the requirements maximum
expansion requirements listed herein.
~ Gther available types of cement, such as Type IIT or Type I, are
acceptable in exposure classes 31 or 32 if the C3A contents are less
than 8 or 5 percent, respectively.
c. Alternative combinations of cementitious materials of those listed in

this paragraph are acceptable if they meet the maximum expansion
requirements listed in the following table:
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Exposure class Maximum expansion when tested using ASTM C1012
At 6 months At 6 months At 18 months
31 1 0.10 percent N/A N/A
| 82 0.05 percent 0.10 percent” N/A
53 N/A N/A 0.10 percent

~The 12-month expansion limit applies only when the measured expansion
exceeds the 6-month maximum expansicn limit.

2.5.2.3 Concrete permeability
a. Provide concrete meeting the requirements of the following table based

on exposure class assigned to members requiring low permeability in
the Contract Documents.

Exposure Maximum Minimum £'e, Additional
class w/ crnk psi minimum
requirements
WO N/A 2500 None
Wl 0.5 4000 None

*The maximum w/cm limits do not apply to lightweight concrete.
b. Submit documentation verifying compliance with specified reguirements.

2.5.3 Contractor's Option fcr Material Only

2.5.4 Ready-Mix Concrete
Provide concrete that meets the requirements of ASTM C9%4.
Ready-mixed cencrete manufacturer must provide duplicate delivery tickets
with each load of concrete delivered. Provide delivery tickets with the
following information in additicn to that required by ASTM C9%4:

a., Type and brand cement

b. Cement and supplementary cementitious materials content in 94-pound
bags per cublc yard of concrete

c. Maximum size of aggregate
d. Amcunt and brand name of admiztures

e. Total water content expressed by water cementitious material ratio
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2

.6

.1

.1

1.

REINFCRCEMENT

Bend reinforcement cold. Fabricate reinforcement in accordance with
fabricating tolerances of ACI 117.

When handling and storing coated reinforcement, use eguipment and
methods that do not damage the coating. If stored cutdoors for more
than 2 months, cover coated reinforcement with opaque protective
material.

Submit manufacturer's certified test repcrt for reinforcement.

Submit request with locations and details of splices not indicated in
Contract Documents.

Submilt request for field cutting, including location and type of bar
toe be cut and reason field cutting is required,

Reinforcing Bars

Reinforcing bars must be deformed, except spirals, load-transfer
dowels, and welded wire reinforcement, which may be plain.

ASTM A615 with the bars marked 8, Grade 60 ; cr ASTM A996 with the
bars marked R, Grade 60, or marked A, Grade 60.

Submit mill certificates for reinforcing bars.
1 Galvanized Reinforcing Bars

Provide zinc-coated (galvanized) reinforcing bars that conform to
ASTM A767, as required by the contract Documents.

Coating damage incurred during shipment, handling, and placing of
zinc-coated (galvanized) reinforcing bars must be repaired in
accordance with ASTM A780. Damaged areas must nobt exceed 2 percent of
surface area in each linear foot of each bar or bar must not be used.
The 2 percent limit on maximum allowed damaged ccating area must
inciude previcusly repaired areas damaged befecre shipment as required
by ASTM A767.

2 Epoxy-Coated Reinforcing Bars

Provide epoxy-coated reinforecing bars that conform te ASTM A775, Grade
60

Coaltings must ke applied in plants that are certified in accordance
with Concrete Reinforcing Steel Institute (CRSI) Epoxy Ccating Plant
Certification Program or an equivalent program acceptable to the
contracting officer.

Coating damage incurred during shipment, storage, handling, and
placing of epoxy-ccated reinforcing bars must be repaired. Repair
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damaged coating areas with patching material conforming to ASTM A7Y5
or ASTM A934 as applicable and in accordance with material
manufacturer's written recommendations. Damaged coating area must not
exceed 2 percent of surface area in each linear foot of each bar or
bar must not be used. The 2 percent limit on damaged coating area
must include repaired areas damaged before shipment as required by
ASTM A775 or ASTM A934 as applicable. Fading of coating color shall
not be cause for rejection of epoxy-coated reinforcing bars.

2.6.1.3 Dual-coated Reinforcing Bars
2. Zinc and epoxy dual-coated reinforcing bars must conform te ASTM Al055
L. Coating damage incurred during shipment, storage, handling, and
placing of zine and epoxy dual-coated reinforcing bars must be
repaired. Repalr damaged coating arcas with patching material
conforming to ASTM A1055 and in accordance with material
manufacturer's written recommendations. Damaged coating area must not
exceed 2 percent of surface area in each linear foot of each bar or
par must not be used. The 2 percent limit on damaged coating area
must include repaired areas damaged before shipment as required by
ASTM A1055. Fading of coating cclor shall not be cause for rejection
of zinec and epoxy dual-coated reinforcing bars.
2.6.1.4 Stainless Steel Reinforcing Bars
Stainless steel bars must meet the requirements of ASTM A935.
2.6.1.5 Headed Reinforcing Bars

Headed reinforcing bkars must conform to ASTM A%70 including Annex Al, and
other specified requirements.

2.6.1.86 Bar Mats

a. Bar mats must conform to ASTM AlS84.

b. If coated bar mats are required, repalr damaged coating as reguired in
the paragraph titled GALVANIZED REINFORCING BARS EPOXY-COATED
REINFORCING BARS and DUAL-COATED REINFORCING BARS.

2.6.1.7 Headed Shear Stud Reinforcement
Headed studs and headed stud assemblies must conform to ASTM A1044
2.6.2 Mechanical Reinforcing Bar Connectors

a. Provide 125 percent minimum yield strength of the reinforcement bar.

b. Mechanical splices for galvanized reinforecing bars must be galvanized
or coated with dielectric material.

c. Mechanical splices used with epoxy-coated or dual-coated reinforcing
bars must be coated with dielectric material.

4. Submit data on mechanical spligces demonstrating compliance with this
paragraph.
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.3

Wire

Provide flat sheets of welded wire reinforcement for slabs and
toppings.

Plain or deformed steel wire must conform to ASTM Al1064.
Stainless steel wire must conform to ASTM A1022.

Epoxy-coated wire must conform te ASTM A884. Coating damage incurred
during shipment, storage, handling, and placing of epoxy-coated wires
must be repaired. Repair damaged coating areas with patching material
in accordance with material manufacturer's written recommendations.

If damaged area exceeds 2 percent of surface area in each linear foot
of each wire, wire must not be used. The 2 percent limit on damaged
ccating area must include repaired areas damaged before shipment as
required by ASTM A884. TFading of coating color shall not be cause for
rejection of epoxy-coated wire reinforcement.

Welded wire reinforcement

Use welded wire reinforcement specified in Contract Documents and
confoerming te cne or more of the specifications given herein.

Plain welded wire reinforcement must conform to ASTM AlQ64, with
welded intersections spaced no greater than 12 in. apart in direction
of principal reinforcement.

Deformed welded wire reinforcement must conform te ASTM Al064, with
welded intersections spaced no greater than 16 in. apart in direction
of principal reinforcement.

Epoxy-coated welded wire reinforcement must cconform to ASTM A884.
Coating damage incurred during shipment, storage, handling, and
placing of epoxy-coated welded wire reinforcement must be repaired in
accordance with ASTM A884. Repair damaged coating areas with patching
material in accordance with material manufacturer's written
recommendations. If damaged area exceeds 2 percent of surface area in
gach linear foot of each wire or welded wire reinforcement, the sheet
containing the damaged area must not be used. The 2 percent limit on
damaged coating area must include repaired areas damaged before
shipment as required by ASTM A884. Fading cf coating color shall not
be cause for rejection of epoxy-coated welded wire reinforcement.

Stainless steel welded wire reinforcement must conform to ASTM Al022.

Zinc-coated (galvanized) welded wire reinforcement must conform to
ASTM A1060. Coating damage incurred during shipment, storage,
handling, and placing of zinc-coated (galvanized) welded wire
reinforcement must be repaired in accordance with ASTM A780. If
damaged area exceeds 2 percent of surface area in each linear foot of
each wire or welded wire reinforcement, the sheet containing the
damaged area must nct be used. The 2 percent limit on damaged coating
area shall include repaired aresas damaged before shipment as required
by ASTM R1060.
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2.6.

PART

3.2

.5

6

Reinforcing Bar Supports

Provide reinforcement support types within structure as required by
Contract Documents. Reinforcement supports must conform toe CRSI RE4.1.
Submit descripticon of reinforcement supports and materials for
fastening coated reinforcement if not in conformance with CRSI RB4.1.

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

Legs of supports in contact with formwork must be hot-dip galvanized,
or plastic ceoated after fabrication, or stainless-steel bar supports.

Reinforcing Fibers
3 EXECUTION
EXAMINATION

Do not begin installation until substrates have been properly
constructed; verify that substrates are level.

If substrate preparation is the respcnsibility of another installer,
notify Contracting Officer of unsatisfactory preparation before
processing.

Check field dimensions before beginning installation. If dimensions
vary too much from design dimensions for proper installation, notify
Contracting Officer and wait for instructions before beginning
installation.

PREPARATICN

Determine guantity of concrete needed and minimize the production of
excess concrete. Designate locations or uses for potential excess concrete
before the concrete is poured.

3.2.

4.

1

General

Surfaces against which concrete is to be placed must bz free of
debris, loose material, standing water, snow, ice, and other
deleterious substances before start cof cencrete placing.

Remove standing water without washing over freshly deposited concrete.
Divert flow of water through side drains provided for such purpose.

Subgrade Under Foundations and Footings
When subgrade material is semi-porous and dry, sprinkle subgrade
surface with water as required to eliminate suction at the time
concrete is deposited, or seal subgrade surface by covering surface

with specified vapor retarder.

When subgrade material is porous, seal subgrade surface by covering
surface with specified vapor retarder.
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3.2

.3

.4

.5

Subgrade Under Slabs on Ground

Before construction of slabs on ground, have underground work on pipes
and conduits completed and approved.

Previously constructed subgrade or fill must be c¢leaned of foreign
materials

Finish surface of capillary water barrier under interior slabs on
ground must not show deviation in axcess of 1/4 inch when tested with a

10-foot straightedge parallel with and at right angles to building
lines.

Finished surface of subgrade cr £ill under exteriecr slabs on ground
must not be more than 0.02-foot above or 0.10-foot below elevation
indicated.

Edge Forms and Screed Strips for Slabs

Set edge ferms or bulkheads and intermediate screed strips for slabs
to obtain indicated elevations and contours in finished slab surface
and must be strong enough to support vibrating kridge screeds or
roller pipe screeds if nature of specified slab finish reqguires use of
such equipment.

Align concrete surface to elevation of screed strips by use of
strike-off templates or approved compacting-type screeds.

Reinforcement and Other Embedded Items

Secure reinforcement, joint materials, and other embedded materials in
position, inspected, and approved before start of concrete placing.

When concrete is placed, reinforcement must be free of materials
deleterious to bond. Reinforcement with rust, mill scale, or a
combination of both will be considered satisfactory, provided minimum
nominal dimensions, nominal weight, and minimum average height of
deformations of a hand-wire-brushed test specimen are not less than
applicable ASTM specification requirements.

FORMS

Provide forms, shoring, and scaffolding for concrete placement. Set
forms mortar-tight and true to line and grade.

Chamfer above grade exposed joints, edges, and external corners of
concrete 0.75 inch. Place chamfer strips in corners of formwork to
produce beveled edges on permanently exposed surfaces.

Provide formwork with clean-out openings to permit inspection and
removal of debris.

Inspect formwork and remove foreign material before concrete is placed.
At ccnstruction joints, lap form-facing materials over the concrete of
previous placement. Ensure formwerk is placed against hardened

concrete so offsets at construction joints conform to specified
tolerances.
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Provide positive means of adjustment (such as wedges or jacks} cf
shores and struts. Do not make adjustments in formwork after concrete
has reached initial setting. Brace formwork to resist lateral
deflection and lateral instability.

Fasten form wedges in place after final adjustment of forms and before
concrete placement.

Provide anchoring and bracing to control upward and lateral movement
of formwork system.

Construct formwork for openings to facilitate removal and to produce
opening dimensions as specified and within telerances.

Provide runways for moving eguipment. Support runways directly on
formwork or structural members. Do not suppert runways on
reinforcement. Leading applied by runways must not exceed capacity of
formwork or structural members.

Position and support expansion joint materials, waterstops, and other
embedded items to prevent displacement. Fill voids in sleeves,
inserts, and anchor slots temporarily with removable material tc¢
prevent concrete entry into voids.

Clean surfaces of formwork and embedded materials of mertar, grout,
and foreign materials bhefore concrete placement.

Coating

Cover formwork surfaces with an acceptable material that inhibits bond
with ccncrete.

If formwork release agent is used, apply to formwork surfaces in
accordance with manufacturer's recommendations before placing
reinforcement. Remove excess release agent on formwork pricor to
concrete placement.

Do not allow formwork release agent to contact reinforcement or
hardened concrete against which fresh concrete is to be placed.

Reshoring

Do not allew structural members to be lcaded with combined dead and
construction loads in excess of loads indicated in the accepted
procedure.

Install and remove reshores or backshores in accordance with accepted
procedure.

For floors supporting shores under newly placed concrete, either leave
original supporting shores in place, or install reshores or
backshores. Shoring system and supporting slabs must resist
anticipated loads. Locate reshores and backshores directly under a
shore position or as indicated on formwork shop drawings.

In multistory buildings, place reshoring or backshcering over a

sufficient number of stories te distribute weight of newly placed
concrete, forms, and construction live loads.
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3.3.3 Reuse

a. Reuse forms providing the structural integrity of concrete and the
aesthetics of exposed concrete are ncot compromised.

b. Wood forms must not be clogged with paste and must be capable of
absorbing high water-cementitious material ratio paste.

¢. Remove leaked mortar from formwork joints before reuse.
3.3.4 Forms for Standard Rough Form Finish

Provide formwork in accordance with ACT 301 Section 5 with a surface
finish, S8F-1.0, for fcrmed surfaces that are to be concealed by other
construction.

3.3.5 Forms for Standard Smeoth Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface
finish, SF-3.0, for formed surfaces that are exposed to view.

3.3.6 Form Ties

a. For post-tensicned strucltures, do not remove formwork supports until
stressing records have been accepted by the Contracting Officer.

b. After ends or end fasteners of form ties have been removed, repair tie
holes in accordance with ACI 301 Section 5 reguirements.

3.3.7 Forms for Concrete Pan Jolist Construction

Pan-form units for one-way or two—way concrete joist and slab censtruction
must be factory-fabricated units of the approximate section indicated.
Units must consist of steel cor molded fiberglass concrete form pans.
Closure units must be furnished as required.

3.3.8 Tolerances for Form Construction

a. Construct formwork so concrete surfaces conform to tolerances in
ACI 117.

. Position and secure sleeves, inserts, anchors, and other embedded
items such that embedded items are pesitioned within ACT 117
teolerances.

c. To maintain specified elevation and thickness within tolerances,
install formwork to compensate for deflection and anticipated
settlement in fermwork during cconcrete placement. Set formwerk and
intermediate screed strips for slabs to produce designated elevation,
camber, and contcur of finished surface before formwork remcval. If
specified finish requires use cf vibrating screeds or roller pipe
screeds, ensure that edge forms and screed strips are strong enough to
support such eguipment.

3.3.9 Removal of Forms and Supports

a. If vertical formed surfaces require finishing, remove forms as soon as
removal operations will not damage concrete.
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b. Remove top forms on sloping surfaces of concrete as soon as removal
will not allow concrete to sag. Perform repairs and finishing
operaticns required. If forms are removed before end of specified
curing period, provide curing and protection.

c. Do not damage concrete during removal of vertical formwork for
columns, walls, and sides of beams. Perform needed repair and
finishing operations required on vertical surfaces. If forms are
removed before end of specified curing period, provide curing and
protection.

d. Leave formwork and shoring in place to support construction loads and
weight of concrete in beams, slabs, and other structural members until
in-place required strength of concrete is reached.

e. Form-facing material and horizontal facing support members may be
removed before in-place concrete reaches specified compressive
strength if shores and other supports are designed to allow facing
removal witheout deflection of supperted slab or member.

3.3.10 Strength of Concrete Required for Removal of Formwork

If removal of formwork, reshoring, or backshoring is based on concrete
reaching a specified in-place strength, mold and field-cure cylinders in
accordance with ASTM C31. Test cylinders in accordance with ASTM C39.
Alternatively, use ong or mcre of the methods listed herein to evaluate
in-place concrete strength for formwork removal.

a. Tests of cast-in-place cylinders in accordance with ASTM C873. This
option is limited to slabs with concrete depths from 5 to 12 in.

b. Penetration resistance in accordance with ASTM C803.
c. Pullout strength in accordance with ASTM C800.

d. Maturity method in acceordance with ASTM C1074. Submit maturity method
data using project materials and concrete mix proporticns used on the
project to demonstrate the correlation between maturity and
compressive strength of laboratory cured test specimens to the
Contracting Officer.

3.4 WATERSTOP INSTALLATION AND SPLICES
a., Provide waterstops in construction joints as indicated.
b. Install formwork to accommodate waterstop materials. Lecate
waterstops in joints where indicated in Contract Documents. Minimize
number of splices in waterstop. Splice waterstops in accordance with

manufacturer's written instructions. Install factory-manufactured
premolded mitered ccrners.

C Install waterstops te form a continuous diaphragm in each jolint. Make
adequate provisions to suppcort and protect waterstops during progress
of work. Protect waterstops protruding from joints from damage.

3.4.1 PVC Waterstop
Make splices by heat sealing the adjacent waterstop edges together using a

thermoplastic splicing iron utilizing a non-stick surface specifically
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designed for waterstop welding. Reform waterstops at splices with a
remolding iron with ribs or corrugations te match the pattern of the
waterstop. The spliced area, when cooled, must show no signs of
separation, holes, or cther imperfections when bent by hand in as sharp an
angle as possible.

3.4.

Rubber Waterstop

Rubber waterstops must be spliced using cold bond adhesive as recommended
by the manufacturer.

3.4.3

Thermoplastic Elastomeric Rubber Waterstop

Fittings must be shop made using a machine specifically designed to
mechanically weld the waterstop. A portable power saw must be used to
miter or straight cut the ends to be joined to ensure gocd alignment and
contact between joined surfaces. Maintain continuity of the
characteristic features of the cross section of the waterstop (for example
ribs, tabular center axis, and protrusions) across the splice.

3.4.

Hydrophilic Waterstop

Miter cut ends to be joined with sharp knife or shears. The ends must be
adhered with adhesive.

3.5

a.

PLACING REINFCRCEMENT AND MISCELLANEOUS MATERIALS

Unless otherwise specified, placing reinforcement and miscellanecus
materials must be in accordance to ACI 301. Preovide bars, welded wire
reinforcement, wire ties, supports, and cther devices necessary to
install and secure reinforcement.

Reinforcement must not have rust, scale, oil, grease, clay, or foreign
substances that would reduce the bond. Rusting of reinfcrcement is a
basis of rejectien if the effective creoss-secticnal area or the
nominal weight per unit length has been reduced. Remcve loose rust
priecr to placing steel. Tack welding is prohibited.

Nonprestressed cast-in-place concrete members must have concrete cover
for reinforcement given in the following table:

Concrete Member Reinforcement Specified cover,
Exposure in.
Cast against ALl I ALl 3

and permanently
in contact with
ground
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tensicn ties

Specifications
Concrete Member Reinforcement Specified cover,
Exposure in,
Exposed to All No. 6 through No, 18 2
weather or in bars
contact with
ground
No. 5 bar, W3l or D31 1-1/2
wire, and smaller
Not exposed to | Slabs, joists, No. 14 and No. 18 bars 1-1/2
weather or in and walls
contact with
ground
Mo. 11 bar and smaller 3/4
Beams, Primary reinforcement, 1-1/2
columns, stirrups, ties,
pedestals, and spirals, and hoops

Cast-in-place prestressed concrete members must have concrete cover
for reinforcement, ducts, and end fittings given in the following
table:
Concrete Menbex Reinforcement Specified
Cast against All all 3
and
parmanently
in contact
with ground
Exposed to $labs, joists, and walls all 1
weather or in
contact with
ground
A11 other a1l 1-1/2
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Concrete Mamber Reinforcement Specified

Not exposed Slabs, joists, and walls All 3/4
to weather oxr
in contact
with ground

Beams, columns, and Primary 1-1/2
tension ties reinforcement
Stirrups, ties, 1

spirals, and hocps

e. Precast nonprestressed or prestressed concrete members manufactured
under plant conditions must have concrete cover for reinforcement,
ducts, and end fittings given in the following table:
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Concrete
Exposure

Member

Reinforcement

Specified cover,
in.

Exposed to
weather or in
contact with

ground

Walls

No, 14 and No. 18
bars; tendens larger
than 1-1/2 in.
diameter

1-1/2

No. 11 bars and
smaller; W31 and D31
wire, and smaller;
tendons and strands
1-1/2 in.

3/4

All other

No. 14 and No. 18
bars; tendons larger
than 1-1/2 in.

Mo. 6 through Neo. 11
bars; tendons and
strands larger than
5/8 in. diameter
through 1-1/2 in.

1-1/2

No. 5 bar, W31 or
D31 wire, and
smaller; tendons and
strands 5/8 in.
diameter and smaller

1-1/4
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Concrete Member Reinforcement Specified cover,
Exposure in.
Not exposed to | Slabs, jeists, No. 14 and MNo. 18 1-1/4
weather or in and walls bars; tendons larger
contact with than 1-1/2 in.
ground diameter
Tendens and strands | 3/4
1-1/2 in. diameter
and smaller
No. 11 bar, W31l or 5/8
D31
|
Beams, Primary reinforcement Greater of bar
columns, diameter and 5/8
pedestals, and and need not
tension ties exceed 1-1/2
Stirrups, ties, 3/8

spirals, and hoops

3.5.1 General

Provide details of reinforcement that are in accordance with the Contract
Documents.

3.5.2 Vapor Retarder and Vapor Barrier
a. Install in accordance with ASTM E1643. Provide beneath the on-grade

concrete floor slab. Use the greatest widths and lengths practicable
to eliminate joints wherever possible. Lap jeints a minimum of 172
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inches and tape.

». Remove torn, punctured, or damaged vapor retarder and vapor barrier
material and provide with new vapor retarder and vapcr barrier priocr
to placing concrete. Concrete placement must not damage vapor
retarder and vapor barrier material.

3.5.3 Perimeter Insulation

Install perimeter insulation at locations indicated. Adhesive must be
used where insulation is applied to the interior surface of foundation
walls and may be used for exterior applicaticn.

3.5.4 Reinforcement Supports

Provide reinforcement support in accordance with CRSI RB4.1 and ACI 301
Section 3 requirements. Supports for ccated or galvanized bars must alsoc
be ccated with electrically compatible material for a distance of at least
2 inches beyond the point c¢f contact with the bars.

3.5.5 Epoxy Coated Reinfeorcing

Epoxy Coated Reinforcing must meet the requirements of ASTM A9%34 including
Appendix X2, "Guidelines for Job Site Practices" except as otherwise
specified herein.

3.5.5.1 Epoxy Coated Reinforcing Steel FPlacement and Coating Repair

Carefully handie and install bars to minimize job site patching. Use the
same precautions as described in the paragraph titled EPCXY-CCATED
REINFORCING BARS. Do not drag bars over other bars or over sbrasive
surfaces. Keep bar free of dirt and grit. When possible, assecmble
reinforcement as tied cages pricr teo final placement into the forms.
Support assembled cages on padded supports. It is not expected that
coated bars, when in final position ready for concrete placement, are
completely free of damaged areas; however, excessive nicks and scrapes
which expose steel is cause for rejection. Criteria for defects which
require repair and for those that do not require repair are as indicated.
Inspect for defects and provide required repairs pricr to assembly. After
assembly, reinspect and provide final repairs.

a. Immediately priecr to application of the patching material, manually
remove any rust and debonded ccating from the reinforcement by
suitable techniques employving devices such as wire brushes and emery
paper. Exercise cars during this surface preparation so that the
damaged areas are not enlarged more than necessary to accomplish the
repair. Clean damaged areas of dirt, debris, oil, and similar
materials prior to applicaticn of the patching material.

b. Do repair and patching in accordance with the patching material
manufacturer's recommendations. These recommendations, including cure

times, must be available at the job site at all times.

¢. Allow adequate time for the patching materials to cure in accordance
with the manufacturer's recommendation prior to concrete placement.

d. Rinse placed reinforcing bars with fresh water to remove chloride
contamination prior to placing concrete.
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3.

5.6 Splicing

As indicated in the Contract Documents. For splices not indicated follow
ACI 3Cl. Do not splice at points of maximum stress. C(verlap welded wire
reinforcement the spacing of the cross wires, plus 2 inches.

.5.7 Future Bonding

Plug exposed, threaded, mechanical reinforcement bar connectors with z
greased bolt. Provide bolt threads that match the connector. Countersink
the connector in the concrete. Caulk the depression after the kolt is
installed.

.5.8 Setting Miscellaneous Material

Place and secure anchers and bolts, pipe sleeves, conduits, and other such
items in position before concrete placement and support against
displacement. Plumb anchor bolts and check location and elevation.
Temporarily £fill voids in sleeves with readily removable material to
prevent the entry of concrete.

.5.9 Fabricaticn

Shop fabricate reinforcing bars to conform to shapes and dimensions
indicated for reinforcement, and as follows:

a. Provide fabrication tolerances that are in accordance with ACI 117.

b. Provide hooks and bends that are in accordance with the Contract
Documents.

Reinforcement must be bent celd to shapes as indicated. Bending must be
done in the shop. Rebending of a reinforcing bar that has been bent
incorrectly is not be permitted. Bending must be in accordance with
standard approved practice and by approved machine methods.

Deliver reinforcing bars bundled, tagged, and marked. Tags must be metal
with bar size, length, mark, and cother information pressed in by machine.
Marks must correspond with those used on the placing drawings.

Do not use reinforcement that has any of the following defects:

a. Bar lengths, depths, and bends beyond specified fabrication tolerances
b. Bends or kinks not indicated on drawings or approved shop drawings

c. Bars with reduced cross-section due to rusting or cther cause

Replace defective reinforcement with new reinforcement having required
shape, form, and cress-section area.

.5.10 Placing Reinforcement

Place reinforcement in accordance with ACI 301.

For slabs on grade (over earth or over capillary water barrier) and for
footing reinforcement, support bars or welded wire reinforcement on
precast concrete blocks, spaced at intervals required by size of
reinforcement, to keep reinforcement the minimum height specified above
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the underside of slab or footing.

For slabs other than on grade, supperts for which any pertion is less than
1 inch from concrete surfaces that are exposed to view or to be painted
must pbe of precast concrete units, plastic-coated steel, or stainless
steel protected bar supports. Precast concrete units must be wedge
shaped, not larger than 3-1/2 by 3-1/2 inches, and of thickness equal to
that indicated for concrete protection of reinforcement. Provide precast
units that have cast-in galvanized tie wire hocked for anchorage and blend
with concrete surfaces after finishing is completed.

Provide reinforcement that is supported and secured together to prevent
displacement by construction loads or by placing of wet concrete, and as
follows:

&. Provide supports for reinforcing bars that are sufficient in number
and have sufficient strength to carry the reinforcement they support,
and in accordance with ACI 301 and CRSI 10MSP. Do not use supports to
support runways for concrete conveying equipment and similar
construction lcads.

b. Equip supports on ground and similar surfaces with sand-plates.
c. Support welded wire reinforcement as required for reinforcing bars.

d. Secure reinforcements to supports by means of tie wire. Wire must be
black, soft iron wire, not less than 16 gage.

e, Reinforcement must be accurately placed, securely tied at
intersections, and held in positicon during placing of concrete by
spacers, chairs, or other approved supperts. Point wire-tie ends away
from the form. Unless otherwise indicated, numbers, type, and spacing
of supports must conform to the Centract Dccuments.

f. Bending of reinforcing bars partially embedded in concrete is
permitted only as specified in the Contract Documents.

5.11 Spacing of Reinforcing Bars
a. Spacing must be as indicated in the Contract Documents.

b. Reinforcing bars may be relocated to aveid interference with other
reinforcement, or with conduit, pipe, or other embedded items. If any
reinforcing bar is moved a distance exceeding one bar diameter or
specified placing tolerance, resulting rearrangement of reinforcement
is subject to preapproval by the Contracting Cfficer.

.5.12 Concrete Protection for Reinforcement

Additional concrete protecticn must ke in accordance with the Contract
Documents.

.5.13 Welding

Welding must be in accordance with AWS D1.4/D1.4M.
6 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

In accordance with ASTM C94, ACI 201, ACTI 302.1R and ACI 304R, except as
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modified herein. Batching equipment rmust be such that the concrete
ingredients are consistently measured within the following teolerances: 1
percent for cement and water, 2 percent for aggregate, and 3 percent for
admixtures. Furnish mandatory batch ticket information for each lecad of
ready mix concrete.

3.6.1 Measuring

Make measurements at intervals as specified in paragraphs SAMPLING and
TESTING.

3.6.2 Mixing
a. Mix concrete in accordance with ASTM C94, ACI 301 and ACI 304R.

b. Machine mix concrete. Begin mixing within 30 minutes after the cement
has been added toc the aggregates. Place concrete within 90 minutes of
either addition of mixing water to cement and aggregates or addition
of cement to aggregates if the air temperature is less than 84 degrees
E.

o Reduce mixing time and place concrete within 60 minutes if the air
temperature is greater than 84 degrees F except as follows: 1f set
retarding admixture is used and slump requirements can be met, limit
for placing concrete may remain at 90 minutes, Additional water may
be added, provided that both the specified maximum slump and submitted
water-cementitious material ratio are not exceeded and the required
concrete strength is still met. When additicnal water is added, an
additional 30 revolutlicons of the mixer at mixing speed is reguired.

d. If the entrained air content falls below the specified limit, add a
sufficient guantity of admixture to bring the entrained air content
within the specified limits. Dissolve admixtures in the mixing water
and mix in the drum to unifcrmly distribute the admixture throughout
the batch. Do not reconstitute concrete that has begun to solidify.

e, When fibers are used, add fibers together with the aggregates and
never as the first component in the mixer. Fibers must be dispensed
into the mixing system using apprcpriate dispensing equipment and
procedure as reccmmended by the manufacturer.

3.6.3 Transporting

Transport concrete from the mixer to the forms as rapidly as practicable.

Prevent segregation or loss of ingredients. Clean transporting equipment

thoroughly before each batch. Do not use aluminum pipe or chutes. Remove

concrete which has segregated in transporting and dispose of as directed.
3.7 PLACTING CONCRETE

Place concrete in accordance with ACI 301 Section 5.
3.7.1 Footing Placement

Ceoncrete for footings may be placed in excavations without forms upon

inspection and approval by the Contracting Officer. Excavation width must
ke a minimum of 4 inches greater than indicated.
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3.7.

3.7.

Cold Weather

Hot Weather

Hot weather concrete must meet the requirements of ACI 301 unless
otherwise specified. Maintain required concrete temperature using Figure
4.2 in ACT 305R to prevent the evaporation rate from exceeding 0.2 pound
of water per square foot of exposed concrete per hour. Cool ingredients
before mixing or use other suitable means to control concrete temperature
and prevent rapid drying of newly placed cecncrete. Shade the fresh
concrete as soon as possible after placing. Start curing when the surface
of the fresh concrete is sufficiently hard to permit curing without
damage. Provide water hoses, pipes, spraying equipment, and water hauling
equipment, where job site is remote to water source, to maintain a moist
concrete surface throughout the curing period. Provide burlap cover or
cther suitable, permeable material with fog spray or continuous wetting of
the concrete when weather conditions prevent the use of either liquid
membrane curing compcound or impervious sheets. For vertical surfaces,
protect forms from direct sunlight and add water to top of structure once
concrete is set.

3.7.

Bending

Surfaces of set concrete at joints, must be roughened and cleaned of
laitance, coatings, loose particles, and foreign matter. Roughen surfaces
in a manner that exposes the aggregate uniformly and dees neot leave
laitance, loosened particles of aggregate, nor damaged concrete at the
surface.

Obtain bonding of fresh concrete that has set as feollows:

a.

3.8

At joints between footings and walls or columns, between walls or
columns and the beams or slabs they support, and elsewhere unless
otherwise specified; roughened and cleaned surface cf set concrete
must be dampened, but not saturated, immediately prior to placing of
fresh concrete.

At joints in exposed-to-view work; at vertical joints in walls; at
joints near midpoint of span in girders, beams, supported slabs, other
structural members; in work designed to contain liguids; the roughened
and cleaned surface of set concrete must be dampened kut net saturated
and covered with a cement grout coating.

Provide cement grout that consists of equal parts of portland cement
and fine aggregate by welght with not more than 6 gallons of water per
sack of cement. Apply cement grout with a stiff broom or brush to a
minimum thickness of 1/16 inch. Deposit fresh concrete before cement
grout has attained its initial set.

WASTE MANAGEMENT

Provide as specified in the Waste Management Plan and as follows.

3.8.

Mixing Equipment

Before concrete pours, designate Contractor-owned site meeting
environmental standards for cleaning out concrete mixing trucks. Minimize
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water used to wash egquipment.
3.8.2 Reinforecing Steel
Ccllect reinforcing steel and place in designated area for recycling.
3.8.3 Other Waste
Identify concrete manufacturer's or supplier's policy for ceollection or
return of construction waste, unused material, deconstruction waste,
and/or packaging material.
3.9 SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES
3.9.1 Defects
Repair surface defects in accordance with ACI 301 Secticn 5.

3.9.2 Not Against Forms {Top of Walls)

Surfaces not otherwise specified must be finished with wood floats to even
surfaces. Finish must match adjacent finishes.

3.9.3 Formed Surfaces
3.9.3.1 Tolerances

Tolerances in accordance with ACI 117 and as indicated.
3.9.3.2 As-Cast Rough Form

Provide for surfaces not exposed to pubklic view a surface finish sSr-1.0.
Patch holes and defects in accordance with ACI 301.

3.9.3.3 Standard Smooth Finish

Provide for surfaces exposed to public view a surface finish SF-3.0. Patch
holes and defects in accordance with ACI 301.

3.10 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEQUS CONSTRUCTICN

3.10.1 Finish

Place, consolidate, and immediately strike off concrete to cktain proper
contour, grade, and elevation before bleedwater appears. FPermit concrete
to attain a set sufficient for floating and supporting the weight of the
finisher and equipment. If bleedwater is present prior to floating the
surface, drag the excess water off or remove by absorption with porous
materials. Do not use dry cement to absorb bleedwater.

3.10.1.1 Scratched
Use for surfaces intended to receive bonded applied cementitious

applications. Finish concrete in accerdance with ACI 301 Section 5 for a
scratched finish.
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3.10.1.2 Floated

Use for exterior slabs where not otherwise specified. Finish concrete in
accordance with ACI 301 Section 5 for a floated finish.

3.10.1.3 Steel Troweled

Use for floors intended as walking surfaces and for reception of floor
coverings. TFinish concrete in accordance with ACI 301 Section 5 for a
steel troweled finish.

3.10.1.4 Nonslip Finish

Use on surfaces of exterior platforms, steps, and landings; and on
exterior and interior pedestrian ramps. Finish concrete in accordance
with ACI 301 Section 5 for a dry-shake finish. After the selected
material has been embedded by the two floatings, complete the operation
with a broomed finish.

3.10.1.5 Broomed

Use on surfaces of exterior walks, platforms, patiocs, and ramps, unless
otherwise indicated. Finish concrete in accordance with ACI 301 Section 5
for a broomed finish.

3.10.2 Concrete Walks

Provide 4 inches thick minimum. Provide contraction joints spaced every 5
linear feet unless otherwise indicated. Cut contraction joints 1 inch
deep, or one fourth the slab thickness whichever is deeper, with a
jointing tool after the surface has been finished. Provide 0.5 inch thick
transverse expansion jeints at changes in direction where sidewalk abuts
curb, steps, rigid pavement, or other similar structures; space expansion
joints every 50 feet maximum. Give walks a broomed finish. Unless
indicated otherwise, provide a transverse slope of 1/48. Limit variation
in cross section to 1/4 inch in 5 feet.

3.10.3 Pits and Trenches
Place bottoms and walls monclithically or provide waterstops and keys.
3.10.4 Curks and Gutters
Provide contraction joints spaced every 10 feet maximum unless otherwise
indicated. Cut contraction joints 3/4 inch deep with a jcinting tool
after the surface has been finished. Provide expansion joints 1/2 inch

thick and spaced every 100 feet maximum unless otherwise indicated.
Perform pavement finish.

3.10.5 Splash Blocks
Provide at outlets of downspouts emptying at grade. Splash blocks may be
precast concrete, and must be 24 inches long, 12 inches wide and 41 inches

thick, unless otherwise indicated, with smooth-finished countersunk dishes
sloped to drain away from the building.
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.11 JOINTS

11,1 Construction Joints

Make and locate joints not indicated so as not to impair strength and
appearance of the structure, as approved. Jeints must be perpendicular to
main reinforcement. Reinforcement must be continued and developed across
construction joints. Locate construction Jjoints as follows:

.11.1.1 Maximum Allowable Construction Joint Spacing

a. In walls at not more than 60 feet in any horizontal direction.

b. TIn slabs on ground, so as to divide slab into areas not in excess of
1,200 square feet.

.11.1.2 Censtruction Joints for Constructability Purposes

a. In walls, at top of footing; at top of slabs on ground; at top and
bottom of door and window cpenings or where required to conform to
architectural details; and at underside cf deepest beam or girder
framing intoc wall.

b. In columns or piers, at top of footing; at top ¢f slabs on ground; and
at underside of deepest beam or girder framing into c¢column or pier.

¢. Near midpoint of spans for supported slabs, beams, and girders unless
a beam intersects a girder at the center, in which case construction
joints in girder must offset a distance equal to twice the width of
the beam. Make transfer of shear through constructicn joint by use
of inclined reinforcement.

Provide keyways at least 1-1/2-inches deep in construcltion joints in walls
and slabs and between walls and footings; approved bulkheads may be used
for slabs.

11,2 Isclation Joints in Slabs on Ground

a. Provide joints at points of contact between slabs on ground and
vertical surfaces, such as column pedestals, foundaticn walls, grade
heams, and elsewhere as indicated.

b. Fill jeints with premclded joint filler strips 1/2 inch thick,
extending full slab depth. Install filler strips at proper level
below finish floor elevation with a slightly tapered, dress-and-ciled
wood strip temporarily secured to top of filler strip to form a groove
not less than 3/4 inch in depth where joilnt is sealed with sealing
compound and not less than 1/4 inch in depth where joint sealling is
not required. Remove wood strip after concrete has set. Contractor
must clean groove of foreign matter and loose particles after surface
has dried.

3.11.3 Contraction Joints in $labs on Ground

a. Provide jeints to form panels as indicated.

L. Under and on exact line of each control joint, cut 50 percent of
welded wire reinforcement before placing concrete.
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c. BSawcut contraction joints into slab on ground in accordance with
ACI 301 Section 5.

d. Joints must be 1/8-inch wide by 1/5 teo 1/4 of siab depth and formed by
inserting hand-pressed fiberboard strip into fresh concrete until top
surface of strip is flush with slab surface. After concrete has cured
for at least 7 days, the Contractor must remove inserts and clean
groove of foreign matter and loose particles.

&. Sawcutting will be limited to within 12 hours after set and at 1/4
slab depth.

.11.4 Sealing Joints in Slabks on Ground

a. Contraction and centrol jeints which are to receive finish flooring
material must be sealed with joint sealing compound after concrete
curing period. Slightly underfill grocve with joint sealing compound
to prevent extrusion of compound. Remove excess material as scon
after sealing as possible.

b. Sealed groove must be left ready to receive filling material that is
provided as part of finish flecor covering work.

12 CONCRETE FLOOR TOPPING

1201 Standard Floor Topping

Provide teopping for treads and platforms of metal steel stairs and
elsewhere as indicated.

.12.1.1 Preparations Prior to Placing

a. When topping is placed on a green concrete base slab, screed surface
of base slab to a level not more than 1-1/2 inches nor less than 1 inch
below required finish surface. Remove water and laitance from
surface of base slab before placing topping mixture. As soon as water
ceases to rise to surface of base slab, place topping.

b. When topping is placed on a hardened concrete base slab, remove dirt,
leose material, oil, grease, asphalt, paint, and other centaminants
from base slab surface, leaving a clean surface. Prior to placing
topping mixture, 2-1/2-inches minimum, slab surface must be dampened
and left free of standing water. Immediately before topping mixture
is placed, broom a cecat of neat cement grout onto surface of slab. Do
not allow cement grout to set or dry before topping is placed.

¢. When topping is placsed on a metal surface, such as metal pans for
steel stairs, remove dirt, loose material, ¢il, grease, asphalt,
paint, and cther contaminants from metal surface.

12.1.2 Placing
Spread standard topping mixture evenly on previously prepared base slab or
metal surface, krought to correct level with a straightedge, and struck

off. Topping must be consolidated, floated, checked for trueness of
surface, and reflocated as specified for flcat finish.
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3.12.1.3 Finishing

3
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Give trowel finish standard floor topping surfaces.

Give other finishes standard flcor topping surfaces as indicated.

.12.2 Heavy-Duty Fleoor Topping

Provide topping where indicated.

12,201 Heavy-duty Topping Mixture

Provide mixture that consists of 1 part portland cement and 2-1/2 parts
emery aggregate or 1 part fine aggregate and 1-1/2 parts traprock coarse
aggregate, by velume. Exact proportions of mixture must conform to
recommendations of aggregate manufacturer. Mixing waler must not exceed
3-1/4 gallons per 94-pound sack of cement including unabsorbed moisture in
aggregate. Maximum slump must be 1 inch.

12.2.2 Base Slab

a. Screed surface of slab to a level no more than 1-1/2 inches nor less
than 1 inch below grade of finished floor.

k. Give slab a scratch finish as specified.
¢. Preparations prior teo placing.

Remove dirt, loose material, cil, grease, asphalt, paint and other
contaminants from base slab surface. Prior to placing topping
mixture, dampen slab surface and leave free of standing water.
Immediately before topping mixture is placed, broom a coat of neat
cement grout onto surface of slab. Allow cement grout to set or dry
before topping mixture is placed.

.12.2.3 Placing

Spread heavy-duty topping mixture evenly on previcusly prepared base slab,
and bring to correct level with a straightedge, and strike off. Provide
topping that is consolidated, floated, and checked for trueness of surface
as specified for float finish, except that power-driven floats is the
impact type.

.12.2.4 Finishing

Give trowel finish heavy-duty flocr topping surfaces. Provide trowel
finish as specified, except that additional troweling after first power
troweling must be not less than three hand-troweling operations.

13 CURING AND PROTECTION

Curing and protection in accordance with ACI 301 Section 5, unless
otherwise specified. Begin curing immediately follewing form removal.
Avoid damage to congrete from vibration created by blasting, pile driving,
movement of equipment in the vicinity, disturbance cof formwork or
protruding reinforcement, and any other activity resulting in ground
vibrations. Protect concrete from injurious action by sun, rain, flowing
water, frost, mechanical injury, tire marks, and oil stains. Do not allow
concrete to dry out from time of placement until the expiration of the

SECTION 03 30 00 Page 41



Technical Specifications

specified curing pericd. Do not use membrane-forming compound on surfaces
where appearance would be cbjectionable, on any surface to be painted,
where coverings are to be bonded to the concrete, or on concrete Lo which
other concrete is to be konded. If forms are removed prior to the
expiraticn of the curing period, provide another curing procedure
specified herein for the remaining portion of the curing period. FProvide
moist curing for those areas receiving liquid chemical sealer, hardener,
or epoxy coating. Allow curing compound/sealer installations to cure
prior to the installation of materials that adsorb VOCs.

3.13.1 Requirements for Type II1, High-Early-Strength Portland Cement

The curing pericds are required to be not less than one-fourth of those
specified for portland cement, but in nc case less than 72 hcurs.

3.13.2 Curing Periods

ACI 301 Section 5, except 10 days for retaining walls, pavement or
chimneys. Begin curing immediately after placement. Protect concrete
from premature drying, excessively hot temperatures, and mechanical
injury; and maintain minimal meisture loss at a relatively constant
temperature for the period necessary for hydraticn c¢f the cement and
hardening of the concrete. The materials and methods of curing are subject
to approval by the Contracting Officer.

3.13.3 Curing Formed Surfaces

Becomplish curing of formed surfaces, including undersurfaces of girders,
beams, supported slabs, and cther similar surfaces by moist curing with
forms in place for full curing period or until forms are removed. If
forms are removed before end of curing period, accomplish final curing of
formed surfaces by any of the curing methods specified above, as
applicable.

3.13.4 Curing Unformed Surfaces

a. Accomplish initial curing of unformed surfaces, such as monclithic
slabs, floor topping, and other flat surfaces, by membrane curing.

. Accomplish final curing of unformed surfaces by any of curing methods
specified, as applicable.

¢. Accomplish final curing of concrete surfaces to receive liquid floor
hardener of finish flooring by moisture-retaining cover curing.

3.13.5 Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain
temperature of concrete at not less than 55 degrees F throughout ¢oncrete
curing pericd or 45 degrees F when the curing period is measured by
maturity. When necessary, make arrangements before start of concrete
placing for heating, covering, insulation, or housing as required to
maintain specified temperature and moisture conditions for concrete during
curing period.

When the temperature of atmosphere is 80 degrees F and above or during
other climatic conditions which cause too rapid drying of concrete, make
arrangements before start of concrete placing for installation of wind
breaks, of shading, and for fog spraying, wet sprinkling, or
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moisture-retalining covering of light color as required to protect concrete
during curing period.

Changes in temperature of concrete must be uniform and not exceed 37
degrees F in any 1 hour ner 80 degrees F in any 24-hour pericd.

3.13.6 Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical
disturbances, particularly lead stresses, heavy shock, and excessive
vibration and from damage caused by rain or running water.

3.13.7 Protection After Curing

Protect finished concrete surfaces from damage by construction operations.
3.14 FIELD QUALITY CONTROL
3.14.1 Sampling

ASTM C172. Collect samples of fresh concrete to perform tests specified.
ASTM C31 for making test specimens.

3.14.2 Testing
3.14.2.1 Slump Tests

ASTM C143., Take ccncrete samples during concrete placement/discharge.
The maximum slump may be increased as specified with the addition of an
approved admixture provided that the water-cementitious material ratic is
not exceeded. Perform tests at commencement of concrete placement, when
test cylinders are made, and for each batch (minimum) or every 20 cubic
yards {(maximum) of concrete.

3.14.2.2 Temperature Tests

Test the concrete delivered and the concrete in the forms. Perform tests
in hot or cold weather conditicns (below 50 degrees F and above 80 degrees
F) for each batch (minimum) or every 20 cubic yards (maximum) of concrete,
until the specified temperature is cbtained, and whenever test cylinders
and slump tests are made.

3.14.2.3 Compressive Strength Tests

ASTM C39. Make six 6 inch by 12 inch test cylinders for each set of
tests in accordance with ASTM C31, ASTM C172 and applicable requirements
of ACI 305R and ACI 306R. Take precautions to prevent evaporaticn and
loss of water from the specimen, Test twe cylinders at 7 days, two
cylinders at 28 days, and hold twe cylinder in reserve., Take samples for
strength tests of each mix design of concrete placed cach day not less
than once a day, nor less than once for each 100 cubic yards of concrete
for the first 500 cublic yards, then every 500 cubic¢ yards thereafter, nor
less than once for each 5400 square feet of surface area for slabks or
walls. For the entire project, take no less than five sets of samples and
perform strength tests for each mix design of concrete placed. Each
strength test result must be the average of two cylinders from the same
congrete sample tested at 28 days. Concrete compressive tests must meet
the requirements of this section, the Contract Decument, and ACI 301.
Retest locations represented by erratic core strengths. Where retest does
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not meet concrete compressive strength requirements submit a mitigation ox
remediation plan for review and approval by the contracting officer.
Repair core holes with nenshrink greut. Match color and finish of
adjacent concrete.

3.14.2.4 Strength of Concrete Structure

The strength c¢f the concrete structure will be considered to be deficient
if any of the following conditions are identified:

a. Failure to meet compressive strength tests as evaluated.
b. Reinforcement not conforming to requirements specified.

c. Concrete which differs from required dimensions or location in such a
manner as to reduce strength.

d. Concrete curing and protection of concrete against extremes of
temperature during curing, not conforming to requirements specified.

e. Concrete subjected to damaging mechanical disturbances, particularly
load stresses, heavy shock, and excessive vibration.

f. Poor workmanship likely to result in deficient strength.

Where the strength of the concrete structure is considered deficient
submit a mitigation or remediation plan for review and approval by the
contracting officer.

3.14.2.5 Non-Conforming Materials

Factors that indicate that there are non-conforming materials include {(but
not limited to) excessive compressive strength, inadeguate compressive
strength, excessive slump, excessive voids and honeycombing, concrele
delivery records that indicate excessive time between mixing and
placement, or excessive water was added to the mixture during delivery and
placement. Any of these indicators alone are sufficient reason for the
Contracting Officer to request additicnal sampling and testing.

Investigations into non-conforming materials must be conducted at the
Contractor's expense. The Contracter must be responsible for the
investigation and must make written recommendations to adequately mitigate
or remediate the non-conforming material. The Contracting Officer may
accept, accept with reduced payment, require mitigation, or require
removal and replacement of non-conforming material at ne additional cost
to the Government.

3.14.2.6 Testing Concrete Structure for Strength
When there is evidence that strength of concrete structure in place does
not meet specification requirements or there are non-conforming materials,
make cores drilled from hardened concrete for compressive strength
determination in accordance with ASTM C4Z, and as follows:
a. Take at least three representative cores from each member or area of
concrete-in-place that is considered potentially deficient. Location

of cores will be determined by the Contracting Officer.

b. Test cores after moisture conditioning in accordance with ASTM C42 if
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concrete they represent is more than superficially wet under service.

c. Alr dry cores, {60 to 80 degrees F with relative humidity less than 60
percent) for 7 days before test and test dry if concrete they
represent is dry under service conditions.

d. Strength of cores from each member or area are considered satisfactory
if their average is equal to or greater than 85 percent of the Z8-day
design compressive strength of the class of concrete.

Fill core holes solid with patching mortar and finished to match adjacent
concrete surfaces.

Correct concrete work that is found inadequate by core tests in a manner
approved by the Contracting Officer.

15 REPATR, REHABILITATION AND REMOVAL

Befeore the Contracting Officer accepts the structure the Centractor must
inspect the structure for cracks, damage and substandard concrete
placements that may adversely affect the service life of the structure. A
repert documenting these defects must be prepared which includes
recocmmendations for repair, remcval or remedizticn must ke submitted to
the Contracting COfficer for approval before any coerrective work is
accomplished.

.15.1 Crack Repair

Pricr to final acceptance, all cracks in excess of 0.02 inches wide must
be documented and repaired. The proposed method and materials to repair
the cracks must be submitted to the Contracting Cfficer for approval. The
propeosal must address the amount of movement expected in the crack due to
temperature changes and loading.

15.2 Repair of Weak Surfaces

Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or
containing exposed voids or deletericus materials. Concrete surfaces with
weak surfaces less than 1/4 inch thick must be diamond ground to remove
the weak surface. Surfaces containing weak surfaces greater than 1/4 inch
thick must be removed and replaced or mitigated in a manner acceptable to
the Contracting Officer.

15.3 Failure of Quality Assurance Test Results

Propesed mitigation efforts by the Contractor must be approved by the
Contracting Officer prior to proceeding

-—- End of Section --
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SECTION 05 12 00

STRUCTURAL STEEL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designaticn only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION CFFICIALS
(AASHTO)

BASHTO LRFD (8th Editicn; 2017) Bridge Design
Specifications

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (ATSC)
AISC 207 (2016; R 2017} Certification Standard for

Steel Fabrication and Erection, and
Manufacturing of Metal Components

AISC 303 (2016) Code of Standard Practice for Steel
Buildings and Bridges

AISC 325 (2017) Steel Constructicn Manual

AISC 326 (2009) Detailing for Steel Construction

AISC 341 {2016) Seismic Provisions for Structural

Steel Buildings

AISC 360 {2016) Specification for Structural Steel
Buildings

ATSC 420 (2010) Certification Standard for Shop
Application of Complex Protective Coating
Systems

AISC DESIGN GUIDE 10 (1297) Erecticn Bracing of Low-Rise

Structural Steel Buildings
AMERICAN SCCIETY FOR NCNDESTRUCTIVE TESTING (ASNT)
ANSI/ASNT CP-189 {2016} ASNT Standard for Qualificaticn and
Certificaticn of Nondestructive Testing
Perscnnel (ANSI/ASNT CP-105-2006)
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B46.1 (2020) Surface Texture, Surface Roughness,
Waviness and Lay
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AMERICAN WELDING SOCIETY (AWS)

AWS AZ.4

AWS Dl.1

AWS D1.8

AWS QCl1

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM INTERNATIONAL

AB

A20

A36

AS3

2108

Al23

AlS3

AZ76

A307

A500

A563

h668

{(2012) standard Symbols for Welding,
Brazing and Nondestructive Examinatiocn

{2020) Structural Welding Code - Steel

(2016) Structural Welding Code—Seismic
Supplement

(2016) Specification for AWS Certificaticn
of Welding Inspectors

(ASTM)

{20172} Standard Specification for General
Requirements for Rolled Structural Steel
Bars, Plates, Shapes, and Sheet Piling

(2020) Standard Specification for General
Requirements for Steel Bars, Carbkon and
Alloy, Hot-Wrought

(2019) standard Specification for Carbon
Structural Steel

(2020) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Ccated,
Welded and Seamless

{2013) Standard Specification for Steel
Bar, Carbon and Alloy, Cold-Finished

{2017) Standard Specification for Zinc
{(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

{(2020) Standard Specification for
Alloy-Steel and Stainless Steel Belting
Materials for High-Temperature Service and
Other Special Purpose Applications

{2017y Standard Specification for
Stainless Steel Bars and Shapes

(2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

(2020} Standard Specification for
Cecld-Feormed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and
Shapes

{2015) Standard Specificaticn for Carbon
and Alloy Steel Nuts

(2020a) Standard Specification for Steel
Forgings, Carboen and Alloy, for General
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

AT80

ABS2

A1085

B685

c827

cl1o7

F436

Fg44

F859

F1136

F1554

F2329

F2833

F3125

Industrial Use

(2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings

(2020) Standard Specification for
Structural Steel Shapes

(2015) Standard Specification for
Celd-Formed Welded Carbon Steel Hollow
Structural Sections (HSS)

(2004; R 2016) standard Specification for
Coatings of Zinc Mechanically Deposited on
Ircn and Steel

(2016} Standard Test Method for Change in
Height at Early Ages of Cylindrical
Specimens of Cementitious Mixtures

(2020} Standard Specification for Packaged
Dry, Hydraulic-Cement Grout (Nonshrink})

{2019} Standard Specification for Hardened
Steel Washers Inch and Metric Dimensions

(2007a; R 2013} Washers, Steel, Plain
({Flat), Unhardened for General Use

{2017a) Standard Specification fecr
Compressible-Washer-Type Direct Tension
Indicators for Use with Structural
Fasteners, Inch and Metric Series

(2011) Standard Specification for
Zinc/Aluminum Corrosion Protective
Coatings for Fasteners

(2018) Standard Specificaticn for Anchor
Bolts, Steel, 36, 55, and 10b0-ksi Yield
Strength

(2015) Standard Specificaticon for Zinc
Coating, Hot-Dip, Requirements for
Application to Carbon and Alloy Steel
Bolts, Screws, Washers, Nuts, and Special
Threaded Fasteners

(2011; R 2017} Standard Specification for
Corrosion Protective Fastener Coatings
with Zinc Rich Base Coat and Aluminum
Organic/Inorganic Type

(201%) Standard Specification for High
Strength Structural Bolts and Assemblies,
Steel and Allov Steel, Heat Treated, Inch
Dimensions 120 ksi and 150 ksi Minimum
Tensile Strength, and Metric Dimensions
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830 MPa and 1040 MPa Minimum Tensile
Strength
CRANE MANUTACTURERS ASSOCIATION OF AMERICA (CMAA)
CMBA 70 (2015) Specificaticn for Top Running
Bridge and Gantry Type Multiple Girder
Electric Overhead Traveling Cranes

SCCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PA 1 (2016) Shop, Field, and Mzintenance
Coating of Metals

SSPC Paint 20 (201%) Zinc-Rich Primers (Type I,
Inorganic, and Type II, Organic)

SS5PC Paint 29 (2002; E 2004) Zinc Dust Sacrificial
Primer, Performance-Based

SSpPC 8P 3 (2018) Power Tool Cleaning
SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
U.S. DEPARTMENT CF DEFENSE (DCD)
UFC 3-301-01 (2019) Structural Engineering
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR Part 1926, sSubpart R Steel Erection
1.2 SUBMITTALS
Government approval i1s required for submittals with a "G" or "3"
classification. Submittals not having a "G" or "S$" c¢lassification are for
information only. When used, a code following the “G" classification
identifies the office that will review the submittal for the Government.
PROCEDURES :
SD-01 Preconstructicn Submittals
Erection and Erection Bracing Drawings; G
SD-02 Shop Drawings
Fabrication Drawings Including Details of Connections; G
$D-03 Product Data
Shop Primer
Welding Electrodes and Rods
Non-Shrink Grout
3$D-06 Test Reports

Weld Inspection Reports
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SD-07 Certificates
Steel
AISC Structural Steel Fabricator Quality Certification

AISC Structural Steel Erector Quality Certification

1.3 ATSC QUALITY CERTIFICATION

Work must be fabricated by an AISC Certified Structural Steel Fabricator,
in accordance with AISC 207, Category BU. Submit AISC Structural Steel
Fabricater quality certification.

Work must be erected by an AISC Structural Steel Certified Erecter, in
accordance with ATISC 207, Category CSE. Submit AISC Structural Steel
erector quality certification

11.4 SEISMIC PRCOVISIONS

Provide the structural steel system in accordance with AISC 341, Chapter
J as amended by UFC 3-301-01.

1.5 QUALITY ASSURANCE
1.5.1 Preconstruction Submittals
1.5.1.1 Erection and Erection Bracing Drawings

Submit for record purposes. Indicate the sequence of erecticn, temporary
shoring and bracing. The erection drawings must conform to AISC 303.
Erection drawings must be reviewed, stamped and sealed by a registered
professional engineer.

1.5.2 Fabrication Drawing Requirements

Submit fabrication drawings for approval prior to fabrication. Prepare in
accordance with AISC 303, AISC 326 and AISC 325. Fabrication drawings
must not be reproductions of contract drawings. Sign and seal fabrication
drawings by a registered professional engineer. Include complete
information for the fabrication and erection of the structure's
components, including the location, type, and size of bolts, welds, member
sizes and lengths, connection details, blocks, copes, and cuts. Use

BWS A2.4 standard welding symbols. Shoring and temporary bracing must be
designed and sealed by a registered professional engineer and submitted
for record purposes as part of the drawings. Clearly highlight any
deviations from the details shown on the contract drawings highlighted on
the fabrication drawings. Explain the reasons for any deviations from the
contract drawings.

1.5.3 Delegated Connection Design
Design structural steel connection indicated in the contract documents per
AISC 303, Option 3, using the connection loads indicated. Submit design

calculations for steel connections signed and sealed by a registered
professional engineer.
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1.5.4 Certifications
1.5.4.1 Welding Procedures and Qualifications

Prior to welding, submit certification for each welder stating the type of
welding and positions qualified for, the code and procedure gualified
under, date qualified, and the firm and individual certifying the
qualification tests. If the qualification date of the welder cr welding
operator is more than 6 months cld, the welding operater's gualification
certificate must be accompanied by a current certificate by the welder
attesting to the fact that he has been engaged in welding since the date
of certification, with no break in welding service greater than 6 months.

Conform to all requirements specified in AWS D1.1 and AWS D1.8.
1.5.4.2 Overhead, Top Running Crane Rail Beam

Submit written field survey results for overhead, top running crane rail
beam verifying tolerance requirements per CMAA 70.

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION
Provide the structural steel system, including shop primer, complete and
ready for use. Provide structural steel systems including design,
materials, installation, workmanship, febrication, assembly, erection,

inspection, quality contrel, and testing in accordance with AISC 303,
AISC 360, and UFC 3-301-01 except as modified in this contract.

2.2 STEEL
2.2.1 Structural Steel

Wide flange and WT shapes, ASTM A%32. Angles, Channels and Plates,
ASTM A36.

2.2.2 Structural Steel Tubing
ASTM A500, Grade B. ASTM ALC85.

2.2.3 Steel Pipe

ASTM AS53, Type E or S, Grade B, weight class STD (Standard) or as
indicated.

2.3 BOLTS, NUTS, AND WASHEERS

Submit the certified manufacturer's mill reports which clearly show the
applicable ASTM mechanical and chemical requirements together with the
actual test results for the supplied fasteners.

2.3.1 Common Grade Bolts

2.3.1.1 Bolts

ASTM A307, Grade A, plain finish hot dipped zinc cecating. The kolt heads
and the nuts of the supplied fasteners must be marked with the
manufacturer's identification mark, the strength grade and type specified
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2

2

z

2.

by ASTM specifications.

.3.1.2 Nuts

ASTM A5S63, Grade A, heavy hex style.

.3.1.3 Self-Locking Nuts

Provide nuts with & locking pin set in the nut. The locking pin must
slide along the bolt threads, and by reversing the direction of the
lccking pin, the nut can be removed without damaging the nut or belt.
Provide stainless steel locking pins.

.3.1.4 Washers

ASTM FB44.
3.2 High-Strength Bolts

High strength bolts and nuts must be shipped together in the same shipping
container. Fasteners indicated to be galvanized shall be tested by the
supplier to show that the galvanized nut with the supplied lubricant
provided may be rotzted from the snug tight condition well in excess of
the rotation reguired for pretentioned installation witheout stripping.

The supplier shall supply nuts that have been lubricated and tested with
the supplied bolts.

.3.2.1 Bolts

ASTM F3125, Grade A325M A325 , Type 1 Heavy Hex Head Style, plain finish
hot dipped zinc coating.

.3.2.2 Nuts

ASTM A563, Grade and Style as specified in the applicable ASTM bolt
standard.

.3.2.3 Direct Tension Indicator Washers

ASTM F959. Provide ASTM B695, Class 55, Type 1 galvanizing. Submit
product data for direct tensicn indicator washers.

.3.2.4 Washers

ASTM F436, plain carbon steel.

.3.3 Tension Contrel Bolts

ASTM #3125, Grade F1852, Type 1, twistoff style assemblies consisting of
steel structural belts with splined ends, heavy-hex carbon steel nuts, and
hardened carbon steel washers. Assembly finish must be mechanically
deposited zinc coating. Submit product data for tension control bolts.

.3.4 Foundation Anchorage

.3.4.1 Anchor Rods

ASTM F15%4 Gr 36 55, Class 1A. Stainless steel ASTM Al93.
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2.3.4.2 Anchor Nuts

ASTM AS563, Grade A, hex style. Stainless steel ASTM Al193.
2.3.4.3 Anchor Washers

ASTM F844, Stainless steel Type 304 conforming te ASTM AZ76.
2.3.4.4 Anchcr Plate Washers

ASTM A36 Stainless steel Type 304 ceonforming to ASTM AZ76.
2.4 STRUCTURAT, STEEL ACCESSORIES
2.4.1 Welding Electrodes and Rods

AWS D1.1 and AWS D1.8. Submit product data for welding electrcdes and
rods.

2.4.2 Non=-Shrink Grout

ASTM C1107, with no ASTM C827 shrinkage. Grout must be nonmetalliic.
Submit product data for non-shrink grout.

2.4.3 Welded Shear Stud Connectors
ASTM A29, Grades 1010 through 1020. ANS DI1.1, Table 7.1, Type B.
2.4.4 Pins and Rollers

ASTM A6¢8, Class C, D, F, or G; ASTM Al08, Grades 1016 to 1030. Provide
as specified in AASHTC LRFD, Section 6.4.2, except provide pins in lengths
to extend a minimum of 0.25 inch beyond the outside faces of the connected
parts.

2.5 GALVANIZING

ASTM F2329, ASTM F1136, ASTM F2833 or ASTM B695 for threaded parts or
ASTM AL123 for structural steel members, as applicable, unless specified
ctherwise galvanize after fakrication where practicable.

2.6 FABRICATION

Fabrication must be in accordance with the applicabkle provisions of

AISC 325, Fabrication and assembly must be done in the shop to the
greatest extent possible. Punch, subpunch and ream, or drill bolt and pin
holes perpendicular to the surface of the member.

Compression joints depending on contact bearing must have a surface
roughness not in excess of 500 micre inch as determined by ASME B46.1, and
ends must be square within the tolerances for milled ends specified 1n
ASTM AG.

Shop splices of members between field splices will be permitted conly where
indicated on the Contract Drawings. Splices not indicated reguire the
approval of the Contracting Cfficer.

Do not splice truss top and bottom chords except as approved by the

Contracting Officer. Provide chord splices at panel joints at
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approximately the third point of the span. The center of gravity lines of
truss members must intersect at panel points unless otherwise approved by
the Contracting Officer. When the center of gravity lines do not
intersect at a panel point, make provisions for the stresses due to
eccentricity. Camber of trusses must ke 1/8 inch in 10 feet unless
otherwise indicated.

2.6.1 Markings

Pricr to erecticn, identify members by a painted erection mark.
Connecting parts assembled in the shop for reaming holes in field
connections must be match marked with scratch and notch marks. Do not
locate erection markings on areas to be welded. Do not locate match
markings in areas that will decrease member strength or cause stress
concentraticons. Affix embossed tags to hot-dipped galvanized members.

2.6.2 Shop Primer

SSPC Paint 20 or SS8PC Paint 29, (zinc rich primer). Shop prime structural
steel, except as modified herein, in accordance with SSPC PA 1. Do not
prime steel surfaces embedded in concrete, galvanized surfaces, or
surfaces within 0.5 inch of the toe of the welds prior to welding (except
surfaces on which metzl decking and shear studs are to be welded). 1If
flash rusting cccurs, re-clean the surface prior to application of
primer. Apply primer in accordance with endorsement "SPE-PL""SPE-P2" of
AISC 420 or approved equal NACE or SSPC certification to a minimum dry
film thickness of 2.0 mil. Submit shop primer product data.

Prime slip critical surfaces with a Class B coating in accordance with
AISC 325. Submit test report for Class B coating.

Prior to assembly, prime surfaces which will be concealed or inaccessible
after assembly. Do not apply primer in fogyy or rainy weather; when the
ambient temperature is below 45 degrees F or over 95 degrees F; or when
the primer may be exposed tc temperatures below 40 degrees F within 48
hours after application, unless approved otherwise by the Contracting
Officer. Repair damaged primed surfaces with an additional coat of primer.

2.6.2.1 Cleaning

SSPC SP &/NACE No.3, except steel exposed in spaces above cellings, attic
spaces, furred spaces, and chases that will be hidden te view in finished
construction may be cleaned to SSPC SP 3 when recommended by the shep
primer manufacturer. Maintzin steel surfaces free from rust, dirt, oil,
grease, and other contaminants through final assembly.

2.6.3 Epoxy Coated Surfaces
Clean and prepare surfaces to receive epoxy coatings in accordance with
the manufacturer's recommendations, and as specified in Section 07 81 00
SPRAY-APPLTIED FIREPROOFING.

2.7 DRAINAGE HOLES
Drill adequate drainage holes to eliminate water traps. Hole diameter

must be 1/2 inch and location indicated on the detail drawings. Hole size
and locations must not affect the structural integrity
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PART 3 EXECUTION
3.1 ERECTION

a. Erecticn of structural steel, except as indicated in item b. below,
must be in accordance with the applicable provisions of AISC 325,
AISC 303 and 2% CFR Part 1926, Subpart R.

k. For low-rise structural steel buildings ( 60 feet tall or less and a
maximum of 2 stories), erect the structure in accordance with

AISC DESIGN GUIDE 1Q.

After final positiening of steel members, provide full bearing under base
plates and bearing plates using nonshrink grout. Place nonshrink grout in
accordance with the manufacturer's instructicns.

3.1.1 STORAGE

Store the material out of contact with the ground in such manner and
location as to minimize detericration.

3.2 CONNECTIONS

Except as modified in this secticn, design connections indicated in

accordance with ATSC 360. Build connections intc existing work. Do not
tighten anchor bolts set in concrete with impact torque wrenches. Holes
must not be cut or enlarged by burning. Bolts, nuts, and washers must be
clean of dirt and rust, and lubricated immediately pricr to installation.

3.2.1 Common Grade Bolts

Tighten ASTM A307 bolts to a "snug tight" fit. "Snug tight" is the
tightness that exists when plies in a joint are in firm contact., If firm
contact of joint plies cannct be obtained with a few impacts of an impact
wrench, or the full effort of a man using a spud wrench, contact the
Contracting Officer for further instructions.

3.2.2 High-Strength Bolts
Provide direct tension indicator washers in all ASTM F3125, Grade A325

and Grade 2490 bolted connections. Bolts must be installed in connection
holes and initially brought to a snug tight fit. After the initial
tightening procedure, fully tension bolts, progressing from the most rigid
part of a connection to the free edges.

Fastener compcnents shall be protected from dirt and moisture in closed
containers at the site of the installation. Fastener components that are
not incerporated into the work shall ke returned to protected storage at
the end of the work shift.

3.2.2.1 Installation of Direct Tension Indicator Washers (DTIW)

Where possible, install the DTIW under the belt head and tighten the nut.
If the DTIW is installed adjacent to the turned element, provide a flat
washer between the DTIW and nut when the nut is turned for tightening, and
between the DTIW and bolt head when the bolt head is turned for
tightening. 1In addition to the LIW, preovide flat washers under both the
bhoit head and nut when ASTM F3125, Grade A490 bolts are used.
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3.2.3 Tensicn Control Bolts

Bolts must be installed in connecticon holes and initially krought to a
snug tight fit. After the initial tightening procedure, fully tension
belts, progressing from the most rigid part of a connection to the free
edges.

3.3 GAS CUTTING

Use of gas-cutting torch in the field for correcting fabricalion errors is
not permitted on any major member in the structural framing. Use of a gas
cutting torch will be permitted on minor members not under stress only
after approval has been cbtained from the Contracting Officer.

3.4 WELDING

Welding must be in accordance with AWS D1.1 and AWS D1.8. Grind exposed
welds smooth as indicated. Provide AWS D1.1 qualified welders, welding
operators, and tackers.

Develop and submit the Welding Procedure Specifications (WPS) for all
welding, including welding done using prequalified procedures. Submit for
approval all WPS, whether prequalified or qualified by testing.

3.4.1 Removal of Temporary Welds, Run—-0ff Plates, and Backing Strips

Remove only frem finished areas. Remove backing strips from bettom flange
of moment connecticns, backgouge the root pass to scund weld metal and
reinforce with a 5/16 inch fillet weld minimum.

3.5 SHOP PRIMER REFAIR

Repair shop primer in accordance with the paint manufacturer's
recommendation for surfaces damaged by handling, transporting, cutting,
welding, or bolting.

3.5.1 Field Priming

Field prime steel exposed to the weather, or located in building areas
without HVAC for control of relative humidity. After erection, the field
bholt heads and nuts, field welds, and any abrasions in the shop coat must
be cleaned and primed with paint of the same quality as that used for the
shop coat.

3.6 GALVANIZING REPAIR
Repair damage to galvanized coatings using ASTM A780 zinc rich paint for
galvanizing damaged by handling, transporting, cutting, welding, or
bolting. Do not heat surfaces to which repair paint has been applied.
3.7 FIELD QUALITY CONTROL
Perform field tests, and provide labor, eguipment, and incidentais
required for testing. Notify the Contracting Officer in writing of

defective welds, bolts, nuts, and washers within 7 working days of the
date of the inspection.
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3.7.1 Welds
3.7.1.1 Visual Inspection

AWS D1.1/D01.1M. Furnish the services of AWS-certified welding inspectors
for fabrication and erection inspection and testing and verificaticn
inspections. A Certified Welding Inspector must perform visual inspection
on 100 percent of all welds. Document this inspection in the Visual Weld
Inspection Log. Submit certificates indicating thal certified welding
inspectors meet the requirements of AWS QC1.

Inspect proper preparation, size, gaging location, and acceptability of
all welds; identification marking; operation and current characteristics
of welding sets in use.

3.7.1.2 Nondestructive Testing

Nondestructive testing must be in accordance with AWS Dl.1 and AWS DI1.8.
Ultrasonic testing must be performed in accordance with Table 6.2 of
AWS D1.1., Test locations must be selected by the Contracting Officer.
All personnel performing NDT must be certified in accordance with
ANSI/ASNT CP-189 in the method of testing being performed. Submit
certificates showing compliance with ANSI/ASNT CP-189 for all NDT
technicians. If more than 20 percent of welds made by a welder contain
defects identified by testing, then all groove welds made by that welder
must be tested by ultrasonic testing, and all fillet welds made by that
welder must be inspected by magnetic particle testing (MT) or dye
penctrant testing (PT) as approved by the Contracting Officer. When
greoove welds made by an individual welder are required to be tested,
magnetic particle or dye penetrant testing may be used only in areas
inaccessible to ultrasonic testing. Retest all repaired areas. Submit
weld inspection reports.

Testing frequency: Provide the following types and number of tests:

Test Type Number of Tests

Ultrasonic 50 percent cof CJP Welds

Magnetic Particle 50 percent ¢f PJP and Fillet
Welds

Dye Penetrant 50 percent cf PJP and Fillet
Welds

3.7.2 Direct Tensicon Indicator Washers

3.7.2.1 Direct Tension Indicator Washer Compression
Test direct tension indicator washers in place to verify that they have
been compressed sufficiently to provide the 0.015 inch gap, as required by
ASTM F959. Submit direct tension indicatcr washer inspection reports.

3.7.3 High-Strength Bolts

3.7.3.1 Testing Bolt, Nut, and Washer Assemblies

Test a minimum of 3 bolt, nut, and washer assemblies from each mill

SECTICN 05 12 00 Page 12



Technical Specificaticns

certificate batch in a tension measuring device at the Jjob site prior teo
the beginning of bolting start-up. Demenstrate that the bolts and nuts,
when used together, can develop tension not less than the provisions
specified in AISC 360, depending on bolt size and grade. The bolt tension
must be developed by tightening the nut. A representative cf the
manufacturer or supplier must be present to ensure that the fasteners are
properly used, and to demenstrate that the fastener assemblies supplied
satisfy the specified requirements. Submit bolt testing reports.

3.7.3.2 Inspection

Inspection procedures must be in accordance with AISC 360. Confirm and
report to the Contracting Officer that the materials meet the project
specification and that they are properly stcred. Confirm that the faying
surfaces have been properly prepared before the connections are
assembled. Observe the specified job site testing and calibration, and
confirm that the procedure to be used provides the required tensicn.
Monitor the work to ensure the testing procedures are routinely follecwed
on joints that are specified to be fully tensioned.

3.7.3.3 Testing

The Government has the option to perform nondestructive tests on 5 percent
of the installed belts to verify compliance with pre-load belt tension
requirements. Provide the required access for the Government to perform
the tests. The nondestructive testing will be done in-place using an
ultrasonic measuring device or any other device capable of determining
in-place pre-load bolt tension. The test locations must be selected by
the Contracting Cfficer. If more than 10 percent of the bolts tested
contain defects identified by testing, then 211 bolts used from the batch
frem which the tested bolts were taken, must be tested at the Contractor's
expense. Retest new bolis after installation at the Contractor's expense.

3.7.4 Inspection and Testing cf Steel Stud Welding

Perform verification inspection and testing of steel stud welding
conforming to the requirements of AWS D1.1, 3tud Welding Clause. The
Contracting Officer will serve as the verification inspector. Bend test
studs that do not show a full 360 degree weld flash or have been repaired
by welding as reguired by AWS D1.1, Stud Welding Clause. Studs that crack
under testing in the weld, base metal or shank will be rejected and
replaced by the Contractor at no additional cost

-— End of Section =--
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SECTION 05 30 00

STEEL DECKS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by

the basic designation only.
AMERICAN IRON AND STEEL INSTITUTE (AISI)
ATISI D100 {2017) Cold-Formed Steel Design Manual

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 {2020) Structural Welding Code - Steel
AWS D1.3 {2018) Structural Welding Cocde - Sheet
Steel

ASTM INTERNATIONAL (ASTM)

ASTM A36 (2019) Standard Specification for Carbon
Structural Steel

ASTM A123 (2017) Standard Specification for Zinc
{Hot-Dip Galvanized) Coatings con Ircn and
Steel Products

ASTM A7T80 (2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings

ASTM A792 {(2010; R 2015) Standard Specification for
Steel Sheet, 55% Aluminum-Zinc
Alloy=-Coated by the Hot-Dip Process

ASTM AI0CS (2020) Standard Specification for Steel,
Sheet, Cold-Rolled, Carbon, Structural,
High-Strength Low-2lloy, High-Strength
Low=-Alloy with Improved Formability,
Solution Hardened, and Bake Hardenable

ASTM D746 (2014) Standard Test Methed for
Brittleness Temperature of Plastics and
Elastomers by Impact

ASTM D1056 (2014) Standard Specificaticn for Flexible
Cellular Materials - Sponge or Expanded
Rubkber

ASTM D114% (2007; R 2012) Standard Test Methed for

Rubber Detericration - Surface Ozone
Cracking in a Chamber
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ASTM E84 (2020) Standard Test Method for Surface
Burning Characteristics of Building
Materials
M GLOBAL (FM)

FM APP GUIDE (updated on-line) Approval Guide
http://www.approvalguide.com/

FM D5 1-28R (1998) Data Sheet: Roof Systems
SOCIETY FOR PROTECTIVE COATINGS (33PC)

S5PC Paint 20 (2019} Zinc-Rich Primers (Type I,
Inorganic, and Type II, Crganic)

STEEL DECK INSTITUTE (SDI}

BNSI/SDI C (2017) Standard for Composite Steel Floor
Deck - Slabs

ANSI/SDI NC {2017) Standard for Non-Composite Steel
Floor Deck
ANSI/SDI CA/QC {2017) Standard for Quality Control and

Quality Assurance for Installation of
Steel Deck

ANSI/SDI RD {(2017) Standard for Steel Roof Deck

$DI DDMO4 (2015; Errata 1-3 2016; Add 1 2015; Add 2
20162006) Diaphragm Design Manual; 4th
Edition

SDI DDP (1987; R 2000) Deck Damage and Penetraticns

SDI MOC3 (2016} Manual of Construction with Steel

Deck (3rd Edition)
U.S. DEPARTMENT OF DEFENSE {DOD)
UrFC 3-301-01 (2019) Structural Engineering
J.5. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1926 Safety and Health Regulations for
Construction

UNDERWRITERS LABCRATORIES (UL)

UL 580 (2006; Reprint Mar 201%) UL Standard for
Safety Tests for Uplift Resistance of Roof
Assemblies

UL Fire Resistance {2014) Fire Resistance Directory
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1.2 SUBMITTALS

1.

1.

Government approval is required for submittals with a "G" or "S"
classification. Submittals not having a "G" or "8" classification are for
information only. When used, & code following the "G" classification
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section C1 33 00 SUBMITTAL

PROCEDURES :

5D-03 Product Data

Deck Units
Galvanizing Repair Paint
Mechanical Fasteners

Touch-Up Paint

3 QUALITY ASSURANCE

3.1 Deck Units

Furnish deck units and accessory products from a manufacturer regularly
engaged in manufacture of steel decking. Provide manufacturer's
certificates attesting that the decking material meets the specified

regulirements.

.3.2 Qualifications for Welding Work

Follow Welding Procedures of AWS D1.3 for sheet steel and BAWS D1.1 for

stud welding.
Submit qualified Welder Qualifications in accordance with AWS D1.3 for

sheet steel and AWS D1.1 for stud welding, or under an equivalent approved
qualification test. Perform tests on test pleces in positions and with
clearances equivalent te those actually encountered. If a test weld
fails to meet requirements, perform an immediate retest of twe test welds
until each test weld passes. Failure in the immediate retest will regquire
the welder be retested after further practice or training, performing a
complete set of test welds.

Submit manufacturer's catalog data for Welding Eguipment and Welding Rods
and Accessories.
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1.3.3 Regulatory Requirements
1.3.3.1 Fire Safety

Test roof deck as a part of a roof deck construction assembly of the type
used for this project, listing as fire classified in the UL Fire Resistance,
or listing as Class I construction in the FM APP GUIDE, and so labeled.

1.3.3.2 Wind Storm Resistance

Provide roof construction assembly capable of withstanding a nominal
uplift pressure as established in the Puerto Rico Building Code when
tested in accordance with the uplift pressure test descriked in the
FM DS 1-28R or as described in UL 580 and in general compliance with
UFC 2-201-01.

1.3.4 Fabrication Drawings

Show type and locaticn of units, location and sequence of connections,
bearing on supports, methods of anchoring, attachment of accesscries,
adjusting plate details, cant strips, ridge and valley plates, metal
closure strips, size and location of holes te be cut and reinforcement to
be provided, the manufacturer's erection instructicons and other pertinent
details.

1.4 DELIVERY, STORAGE, AND HANDLING

Deliver deck units to the site in a dry and undamaged condition. Store
and handle steel deck in a manner to protect it from corrosicn,
deformation, and other types of damage. Do not use decking for storage or
as working platform until units have been fastened intc position.

Exercise care not tc damage material or overload decking during
construction. The maximum uniform distributed sterage load must not
axceed the design live load. Stack decking on platforms or pallets and
cover with weathertight ventilated covering. Elevate one end during
storage to provide drainage. Maintain deck finish at all times to prevent
formation of rust. Repair deck finish using touch-up paint. Replace
damaged material.

i.5 DESIGN REQUIREMENTS FCOR ROOF DECKS
1.5.1 Properties of Secticns

Properties of metal roof deck sections must comply with engineering design
width as limited by the provisions of ATSI D100.

1.5.2 Allowable Loads
Indicate total uniferm dead and live lcad for detailing purpocses.
PART 2 PRODUCTS

2.1 DECK UNITS

Submit manufacturer's design calculations, or applicable published
literature for the structural properties of the proposed deck units.
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2.1.1 Roof Deck

Conform to ASTM A792 or ASTM A1008 for deck used in conjunction with
insulaticn and built-up roofing. Fabricate roof deck units of the steel
design thickness required by the design drawings and shop painted
Furnish sample of Metal Roof Deck Units used to illustrate actual cross
section dimensions and configurations.

2.1.2 Length of Deck Units

Provide deck units of sufficient length to span three or more spacings
where possible.

2.1.3 Shop Priming

Shop prime accesscries and underside of deck at the factory after
coating. Clean surfaces in accordance with the manufacturer’'s standard
procedure followed by a spray, dip or roller coat of rust-inhibitive
primer, oven cured.

2.1.4 Touch-Up Paint

Provide a high zinc-dust content paint for regalvanizing welds in
galvanized steel conforming te ASTM A78C.

Provide touch-up paint for shop-painted units of the same type used for
the shop painting , and touch-up paint for zinc-coated units of an
approved galvanizing repalr paint with a high-zinc dust content
Touch-up weids with paint conforming te SSPC Paint 20 in accordance with
ASTM A780. Maintain finish of deck units and accessories by using
touch-up paint whenever necessary Lo prevent the formation of rust.

2.2 ACCESSORIES

Provide accessories of same material as deck, unless specified otherwise.
Provide manufacturer's standard type accessories, as specified.

2.2.1 Adjusting Plates
Provide adjusting plates, or segments of deck units, of same thickness and
configuration as deck units in locations too narrow to accommodate full
size units. Provide factory cut plates of predetermined size where
possibkle.

2.2.2 End Closures
Fabricated of sheet metal by the deck manufacturer. Provide end closures
minimum 0.0295 inch thick to close open ends at parapets, openings through
deck.

2.2.3 Partition Closures

Provide closures for closing voids above interior walls and partitions
that are perpendicular to the direction of the configurations.

2.2.4 Flexible Closure Strips for Roof Decks

Provide strips made of vulcanized, closed-cell, synthetic rubber material
specified and premolded tc the configuration required to provide
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2.

tight-fitting closures at open ends and sides of steel roof decking.

Conforming tc ASTM D105é, Grade 2Al, with the following additicnal
properties:

Brittleness temperature of minus 40 degrees F when tested in
accordance with ASTM D746.

Flammability resistance with az flame spread rating of less than 25
when tested in accordance with ASTM E84.

Resistance to ozone must be "no cracks™ after exposure of a sample
kept under a surface tensile strain of 25 percent to an ozcne
concentration of 100 parts per million of air by velume in air for 100
hours at 104 degrees F and tested in accordance with ASTM D1149.

Provide a elastomeric type adhesive as recommended by the manufacturer
cf the flexible closure strips.

2.5 Closure Plates for Composite Deck

Support and retain concrete at each floor level. Provide edge closures at
all edges of the slab of sufficient strength and stiffness to support the
wet concrete. Provide metal closures for all openings in composite steel
deck 1/4 inch and over.

2.6 Sheet Metal Ccllar

Where deck is cut for passage of pipes, ducts, columns, etc., and deck is
to remain exposed, provide a neatly cut sheet metal collar to cover edges
of deck. Do not cut deck until after installation of supplemental
supports.

2.7 Cover Plates

Sheet metal to close panel edge and end conditions, and where panels
change direction or butt. Polyethylene-ccated, self-adhesive, 2 inch wide
joint tape may be provided in lieu of cover plates on flat-surfaced
decking butt joints.

Fabricate cover plates for abutting floor deck units from the specified
structural-quality steel sheets not less than ncominal 18 gagethick before
galvanizing. Provide 6 inch wide cover plates and form to match the
contour of the floor deck units

.2.8 Roof Sump Pans

sump pans must be provided for roof drains and must be minimum C¢.075 inch
thick steel, flat type. Shape sump pans to meet roof slope by the
supplier or by a sheet metal specialist. Provide bearing flanges of sump
pans to overlap steel deck a minimum of 3 inch. Shape, size, and
reinforce the opening in bottom of the sump pan te receive roof drain.

2.9 Column Closures

Sheet metal, minimum 0.035%8 inch thick or metal rib lath.
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2.2.10 Access Hole Covers
Sheet metal, minimum 0.0474 inch thick.

2.2.11 Hanger

Provide clips or loops for utility systems of one or more of the following
types:

a. Lip tabs or integral tabs where noncellular decking or flat plate of
cellular section is 0.0474 inch thick or more, and a structural
concrete £ill is used over deck.

b. 8lots or holes punched in decking for installation of pigtails.

c. Tabs driven from top side of decking and arranged so as not to pierce
electrical cells.

d. Decking manufacturer's standard as approved by the Contracting Officer.
2.2.12 Shear Connectors

Provide shear connectors in accordance with AWS Dl1.1 headed stud Type B.
Submit stud manufacture's certification that the studs delivered conform
tc the material regquirements. Submit stud manufacture's tesl repcrts for
the last completed in-plant quality contrel mechanical tests.

2.2.13 Cant Strips for Roof Decks

Fabricate cant strips from the specified commercial-quality steel sheets
not less than nominal 0.0358 inch thick before galvanizing. Bend strips to
form a 45-degree cant not less than 5 inch wide, with top and kottom
flanges a minimum 3 inch wide. Length of strips 10 feet.

2.2.14 Ridge and Valley Plates for Roof Decks

Fabricate plates from the specified structural-quality steel sheets, not
less than nominal 0.0358 inch thick before galvanizing. Provide plates of
minimum 4-1/2 inch wide and bent tc provide tight fitting closures at
ridges and valleys. Provide a minimum length of ridge and valley plates of

10 feet.

2,2.15 Metal Closure Strips for Roof Decks
Fabricate strips from the specified commercial-quality steel sheets not
less than nominal 0.0358 inch thick before galvanizing. Provide strips

from the configuration required to provide tight-fitting closures at open
ends and sides of steel roof decking.

2.2.16 Galvanized Steel Angles for Roof Decks

Provide hot-rclled carbon steel angles conforming to ASTM A3é, and hot-dip
galvanized in accordance with A3TM A123.

2.2.17 Miscellaneous Accessories
Furnish the manufacturer's standard accessories to complete the deck
installation. Furnish metal accessories of the same material as the deck

and with the minimum design thickness as follows: saddles, 0.0474 inch
welding washers, 0.0598 inch other metal accessories, 0.0358 inch unless
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otherwise indicated.

PART 3 EXECUTION

3.

1 EXAMINATION

Prior to installation of decking units and accessories, examine worksite
Lo verify that as-built structure will permit installation of decking
system without modificatiocn.

.2 INSTALLATION

Install steel deck units in accordance with 29 CFR 1926, Subpart R - Steel
Erection, ANSI/SDI QA/QC, ANSI/SDI C and approved shop drawings. Place
units on structural supports, properly adjusted, leveled, and aligned at
right angles to supports before permanently securing in place. Damaged
deck and accessories including material which is permanently stained or
contaminated, deformed, cor with burned holes shall not be installed.
Extend deck units over three or more supports unless absolutely
impractical. Report inaccuracies in alignment or leveling to the
Contracting Officer and make necessary corrections before permanently
anchoring deck units. Locate deck ends over supports only. Lap 2 inch
deck ends. Do not use unanchcred deck units as a work or storage
platform. Do not fill unanchored deck with concrete. Permanently anchor
units placed by the end of each working day. D¢ not support suspended
ceilings, light fixtures, ducts, utilities, or other loads by steel deck
unless indicated. Distribute loads by appropriate means to prevent damage.

2.1 Attachment

Immediately after placement and alignment, and after correcting
inaccuracies, permanently fasten steel deck units to structural supports
and to adjacent deck units by welding with normal 5/8 inchdiameter puddle
welds, fastened with screws, powder-actuated fasteners, or pneumatically
driven fasteners as indicated cn the design drawings and in accordance
with manufacturer's recommended procedure and ANSI/SDI C, ANSI/SDI NC or
ANSIL/SDI RC. Clamp or welight deck units to provide firm contact between
deck units and structural supports while performing welding or fastening.
Anchoring the deck to structural supports with powder-actuated fasteners
or pneumatically driven fasteners is prohibited. Attachment of adjacent
deck units by butteon-punching is prohibited.

2,101 Welding

Perform welding in accordance with AWS D1.3 using methods and electrodes
recommended by the manufacturers of the base metal alloys being used.
Ensure only operators previously qualified by tests prescribed in AWS D1.3
make welds. Immediately recertify, or replace gualified welders, that are
producing unsatisfactory welding. Conform to the recommendations of the
Steel Deck Institute and the steel deck manufacturerfor locaticn, size,
and spacing of fastening. Do not use welding washers at the connections
of the deck to supports. Do not use welding washers at sidelaps. Holes
and similar defects will not be acceptable. Attach all partial or
segments of deck units to structural supports in accordance with Section
2.5 of SDI DDMO4. Attach shear connectors as shown and welded as per

AWS D1.1 directly to the steel member. Immediately clean welds by
chipping and wire brushing. Heavily coat welds, cut edges and damaged
portions of shop primed finish with the manufacturer's standard touch-up
raint,
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3.2.1.2 Mechanical Fastening

Ancher deck te structural supports and adjoining units with mechanical
fasteners. Drive pneumatically fasteners with a low-velocity fastening
tool and comply with the manufacturer's recommendations.

3.2.1.3 Sidelap Fastening

Lock sidelaps between adjacent floor deck units together by welding or
screws as indicated.

3.2.2 Cpenings

Cut or drill all holes and openings required and be coordinated with the
drawings, specifications, and other trades. Frame and reinfcrce openings
through the deck in conformance with SDI DDP. Reinforce heles and
openings

6 to 12 inch across by 0.0474 inch thick steel sheet at least 12 inch
wider and longer than the opening and be fastened to the steel deck at
each corner of the sheet and at a maximum of 6 inch on center., Reinforce
holes and openings larger than 12 inch by steel channels or angles
installed perpendicular to the steel joists and supported by the adjacent
steel joists. Install steel channels or angles perpendicular tec the deck
ribs and fasten te the c¢hannels or angles perpendicular to the steel
joists.

3.2.3 Deck Damage
SDI MOC3, for repair of deck damage.

3.2.4 Touch-Up Paint

3.2.4.1 Roof Deck
After roof decking installation, wire brush, c¢lean, and touchup paint the
scarred areas on top and bottom surfaces of metal rocf decking. The
scarred areas include welds, weld scars, bruises, and rust spots. Touchup
galvanized surfaces with galvanizing repair paint. Touchup painted
surfaces with repair paint of painted surfaces.

3.2.4.2 Floor Deck
For floor decking installation, wire brush, c¢lean, and touchup paint the
scarred areas on the top and hottom surfaces cf the metal floor decking
and on the surface of supporting steel members. Tnclude welds, weld
scars, bruises, and rust spots for scarred areas. Tocuched up the
galvanized surfaces with galvanizing repair paint. Touch up the painted
surfaces with paint for the repair of painted surfaces.

3.2.5 Accessory Installation

3.2.5.1 Adjusting Plates

Provide in locations too narrow to accommodate full-size deck units and
install as shown on shep drawings.

3.2.5.2 End Closures

Provide end closure to close open ends of cells at columns, walls, and
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openings in deck.
3.2.5.3 Closures Above Partitions

Provide for closing voids between cells over partitions that are
perpendicular to direction of cells. Provide a one-piece closure strip
for partitions 4 inch neominal or less in thickness and two-pilece closure
strips for wider partitions.

3.2.5.4 Cover Plates

Provide metal cover plates, or joint tape, at joints between cellular
decking sheets to be used as electrical raceways.

3.2.5.5 Column Closures

Provide for spaces between floor decking and columns which penetrate the
deck. Field cut closure plate to fit column in the field and tack weld to
decking and columns.

3.2.5.6 Access Hole Covers

Provide access whole covers to seal holes cut in decking to facilitate
welding of the deck to structural supports.

3.2.5.7 Hangers

Provide as indicated to support utility system . Space devices as
indicated

3.2.6 Preparaticn eof Fire-Procfed Surfaces

Provide deck surfaces, both composite and noncomposite, which are to
receive sprayed-on fireprocfing, galvanized and free of all grease, mill
0il, paraffin, dirt, salt, and other contaminants which impair adhesion of
the fireproofing. Cemplete any required cleaning prior to steel deck
installation using a cleaning method that is compatible with the

sprayed-on fireproofing.
3.3 RCOF SUMP PANS

Place sump pans over openings in roof decking and fusion welded to top
surface of roof decking. Do not exceed spacing of welds of 12 inch with
not less than one weld abt each corner. Field cut opening in the bottom of
each rocf sump pan to receive the roof drain as part of the work of this
section.

3.4 CANT STRIPS FCOR ROOF DECKS

Provide strips to be fusion welded teo surface cof roof decking, secured to
wood nailers by galvanized screws or to steel framing by galvanized
self-tapping screws or welds. Do not exceed spacing of welds and
fasteners of 12 inch. Lap end joints a minimum 2 inch and secure with
galvanized sheet metal screws spaced a maximum 4 inch on center.

3.5 RIDGE AND VALLEY PLATES FOR ROCE DECKS

Provide plates to be fusion welded to top surface of rocf decking. Lap
end joints a minimum 3 inch. For valley plates, provide endlaps to be in
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the directicon of water flow.

3.6 CLOSURE STRIPS FOR ROOF DECKS

3.

3.

3.

3.

Provide clesure strips at open, uncovered ends and edges cof the roof
decking and in voids between roof decking and top of walls and partitiocns
where indicated. Install closure strips in position in a manner to
provide a weathertight installation.

7 ROCF INSULATION SUPPORT FOR ROCE DECKS
Provide metal closure strips for support of rocf insulation where rib

openings in top surface of metal rocf decking occur adjacent to edges and
openings. Weld metal clesure strips in position,

8 CLEANING AND PROTECTION FOR ROCE DECKS

Upon completion of the deck, sweep surfaces clean and prepare for
installation of the roofing.

El FIELD QUALITY CONTROL
9.1 Headed Stud Inspection

In addition to visual inspecticn, test and inspect shop-welded shear
connectors according to requirements in AWS D1.1 for stud welding and as
follows:

a. Perform bend tests if visual inspections reveal either a
less-than-continucus 360-degree flash or welding repairs to any shear

connector.

b. Conduct tests accerding to requirements in AWS D1.1 on additional
shear connectors if weld fracture occurs on shear ccnnectors already
tested.

.9.2 Deck Weld Inspection

Visual inspect welds in accordance with AWS DI1.3.

.9.3 Decks Not Receiving Concrete

Inspect the decking top surface for distortion after installation. For
roof decks not receiving concrete, verify distortion by placing a straight
edge across three adjacent top flanges. The maximum allowable gap between
the straight edge and the top flanges should not exceed manufacturing and
construction tolerances of supporting members. When gap is more than the
allowable, provide corrective measures or replacement. Reinspect decking
after performing corrective measures cr replacement.

-- End of Section --
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SECTION 065 50 13

MISCELLANECUS METAL FABRICATICNS

PART 1 GENERAL

1

.1 REFERENCES

The publications listed bkelcow form a part of this specificaticn to the
extent referenced. The publications are referred to within the text by
the basic designation only.

ALUMINUM ASSOCTATION (AA)

AA DAF45 (2003; Reaffirmed 2009) Designation System
for Aluminum Finishes

AMERICAN INSTITUTE OF STEEL CONSTRUCTION {AISC)

ATISC 303 (2016} Code of Standard Practice for Steel
Buildings and Bridges

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B18.2.1 (2012; Errata 2013} Sguare and Hex Bolts
and Screws (Inch Series)

ASME R18.2.2 (2015) Nuts for General Applications:
Machine Screw Nuts, Hex, Sguare, Hex
Flange, and Coupling Nuts {Inch Series)

ASME B1§.6.2 (1998; R 2010) Slotted Head Cap Screwvs,
Square Head Set Screws, and Slotted
Headless Set Screws: Inch Series

ASME B18.6.3 (2013; R 2017) Machine Screws, Tapping
Screws, and Machine Drive Screws (Inch
Series)

ASME B18.21.1 (2009; R 2016) Washers: Helical

Spring-Lock, Tooth Lock, and Plain Washers
{(Inch Series)

ASME B18.21.2M (1999; R 2014) Lock Washers (Metric Series)
ASME B18.22M (1981; R 2017) Metric Plain Washers
AMERICAN SQCIETY OF SAFETY PROFESSIONALS (ASSP)
ASSP R10.3 (2013) Safety Requirements for
Powder—-Actuated Fastening Systems American
National Standard for Construction and
Demolition Operaticns

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2020) Structural Welding Code - Steel
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM INTERNATICNAL

A48/848M

A108

A307

B26/B26M

B108/B108M

B20%

B20%M

B221

B2Z1M

C1513

D1187/D1187M

E488/E488M

1554

{ASTM)

{2003; R 2016) Standard Specification for
Gray Iron Castings

(2013) Standard Specification for Steel
Bar, Carbon and Alloy, Cocld-Finished

(2014; E 2017) Standard Specification for
Carben Steel Bolts, Studs, and Threaded
Red 60 000 PSI Tensile Strength

(2014; E 2015) Standard Specification for
Aluminum-Alloy Sand Castings

{2019) Standard Specification for
Aluminum-Alloy Permanent Mold Castings

(2014} standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate

(2014} Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate {(Metric)

(2014} Sstandard Specification for Aluminum
and Aluminum-Allcoy Extruded Bars, Rods,
Wire, Profiles, and Tubes

(2013) Standard Specification for Aluminum
and Aluminum-Alloy Extruded Bars, Rods,
Wire, Profiles, and Tubes {Metric)

(2018) Standard Specification for Steel
Tapping Screws for Cold-Formed Steel
Framing Connections

(1997; E 2011; R 2011} Asphalt-Base
Emulsions for Use as Protective Coatings
for Metal

(2015) Standard Test Methods for Strength
of Anchors in Concrete and Masonry Elements

(2018) Standard Specification for Anchor
Bolts, Steel, 36, 55, and 105-ksi Yield
Strength

MASTER PAINTERS INSTITUTE (MPI}

MPI 758

{(2016) Primer, RAlkyd, Anti-Corrosive for
Metal

NATIONAL ASSOCIATION OF ARCHITECTURAL METAL MANUFACTURERS (NAAMM)

NAAMM MBG 531

{2017) Metal Bar Grating Manual
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SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC SP 3 (2018) Power Tool Cleaning

SSPC 3P 6/NACE No.3 (2007) Commercial Blast Cleaning
U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements
Manual

1.2 SUBMITTALS
Government approval is required for submittals with a "G" or "3"
classification. Submittals not having a "G" or "S" classification are for
information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES:

5D-02 Shop Drawings
Embedded Angles and Plates, Installation Drawings; G
SD-03 Product Data
Downspout Terminations Type; G
1.3 QUALIFICATION OF WELDERS

Qualify welders in accordance with AWS D1.1/D1.1M. Use procedures,
materials, and equipment of the type required for the work.

1.4 DELIVERY, STORAGE, AND PROTECTION
Protect from corrosicn, deformation, and other types of damage. Store
items in an enclesed area free from contact with soil and weather. Remove
and replace damaged items with new items.

1.5 MISCELLANEQUS REQUIREMENTS

1.5.1 Fabricaticn Drawings

Submit fabrication drawings showing layout(s), connections to structural
system, and anchoring details as specified in ATSC 303.

1.5.2 Installation Drawings
Submit templates, erection, and installation drawings indicating
thickness, type, grade, class of metal, and dimensions. Show construction

details, reinforcement, anchorage, and installation in relation to the
building construction.

PART 2 PRODUCTS
2.1 MATERIALS

Provide exposed fastenings of compatible materials (avoid contact of
dissimilar metals). Cocordinate color and finish with the material to
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which fastenings are applied. Submit the manufacturer's certified mill
reports which clearly show the applicable ASTM mechanical and chemical
requirements together with the actual test results for the supplied
materials.

2.1.1 Gratings
a. Provide gray cast iron in accordance with ASTM A48/A48M, Class 40.

b. Provide metal plank grating, non-slip requirement, aluminum in
accordance with ASTM BZ09M ASTM B209, 6061-T6.

c. Provide metal bar type grating in accordance with NAAMM MBG 531.
2.1.2 Anchor Belts

Provide in accordance with ASTM F1554. Where exposed, provide anchor

bolts of the same material, color, and finish as the metzl to which they

are applied.

2.1.2.1 Expansion Anchcrs

Provide 1/2in. diameter expansion anchors. Minimum concrete enbedment of
8in. Design values listed are as tested in accordance with ASTM E488/E488M.

2.1.2.2 Lag Screws and Bolts

Provide in accordance with ASME B18.2.1, type and grade best suited for
the purpcse.

2.1.2.3 Toggle Bolts

Provide in accordance with ASME B1l8.zZ.1
2.1.2.4 Bolts, Nuts, Studs and Rivets

Provide in accordance with ASME B18.2.2 or ASTM A3(7.
2.1.2.5 Powder Actuated Fasteners

Follow safety provisions in accordance with ASSP Al0.3.
2.1.2.6 Screws

Provide in accordance with ASME B18.2.1, ASME B18.6.2, ASME B18.6.3 and
ASTM C1513.

2.1.2.7 Washers
Provide plain washers in accordance with ASME B18.22M, ASME B18.21.1.
Provide beveled washers for American Standard beams and channels, square
or rectangular, tapered in thickness, and smooth. Provide lock washers in
accordance with ASME B18.21.2M, ASME B18.21.1.

2.1.2.8 Welded Headed Shear Studs

Provide in accordance with ASTM A1C8
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2.

1.3 Aluminum Alleoy Products

Provide in accordance with ASTM B20%M, ASTM B209 for sheet plate,

ASTM B221M, ASTM B221M, ASTM B221 for extrusions and ASTM B26/B26M or
ASTM B108/B108M for castings. Provide aluminum extrusions at least 1/8
inch thick and aluminum plate or sheet at least 0.050 inch thick.

.2 FABRICATICN FINISHES
2.1 Shop Cleaning and Painting

2.1.1 Surface Preparation

Blast clean surfaces in accordance with SSPC SP 6/NACE No.3. Surfaces
that will be exposed in spaces above ceiling or in attic spaces, crawl
spaces, furred spaces, and chases may be cleaned in accordance with

SSPC SP 3 in lieu of being blast cleaned. Wash cleaned surfaces which
become contaminated with rust, dirt, ©il, grease, or other contaminants
with solvents until thoroughly c¢lean. Steel to be embedded in concrete
must be free of dirt and grease prior to embed. Do not paint or galvanize
bearing surfaces, including contact surfaces within slip critical joints.
Shop coat these surfaces with rust prevention.

.2.1.2 Pretreatment, Priming and Painting

Apply pre-treatment, primer, and paint in accordance with manufacturer’s
printed instructions.

2.2 Aluminum Surfaces

2.2.1 Surface Condition

Before finishes are applied, remove roll marks, scratches, rolled-in
scratches, kinks, stains, pits, orange peel, die marks, structural
streaks, and other defects which will affect uniform appearance of
finished surfaces.

2.2.2 Aluminum Finishes

Unexposed sheet, plate and extrusions may have mill finish as fabricated.
Sandblast castings' finish, medium, AA DAF45. Unless otherwise specified,
provide all other aluminum items with a standard mill finish. Provide a
coating thigkness not less than that specified for protective and
decorative type finishes for items used in interior locations or
architectural Class I type finish for items used in exterior locations.
Provide in accordance with AA DAF45. Provide a polished satin finish on
items to be anodized.

.3 DOWNSPOUT TERMINATIONS

Provide 4x4 inch, aluminum downspcout tile adapter with mill finish.
Units shall have all seams welded.

Provide nickel bronze cast downspout nozzle and flange.
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[1PART 3 EXECUTION

3.

1 GENERAL INSTALLATION REQUIREMENTS

Install items at locations indicated in accordance with manufacturer's
instructions. Verify all field dimensions prior to fabrication. Include
materials and parts necessary to complete each assembly, whether indicated
or not. Miss-alignment and miss-sizing of holes for fasteners is cause
for rejection. Conceal fastenings where practicable. Jeints exposed to
weather must be watertight.

.2 WORKMANSHIF

Provide miscellaneous metalwork that is true and accurate in shape, size,
and profile. Mzke angles and lines continuous and straight. Make curves
consistent, smccoth and unfaceted. Preovide continuous welding along the
entire area of contact except where tack welding is permitted. Do not
tack weld exposed conrections. Unless otherwise indicated and approved,
provide a smeoth finish on exposed surfaces. Provide countersuck rivets
where exposed. Provide coped and mitered corner joints aligned flush and
without gaps.

.3 ANCHORAGE, FASTENINGS, AND CONNECTIONS

Provide anchorage as necessary, whether indicated or not, for fastening
miscellaneous metal items securely in place. Include slotted inserts,
expansion shields, powder-driven fasteners, toggle bolts (when approved
for concrete), through belts for masonry, headed shear studs, machine and
carriage bolts for steel, through bolts, lag bolts, and screws for wood.
Do not use wood plugs. Provide non-ferrous attachments for non-ferrous
metal. Provide exposed fastenings of compatible materials {avoid contact
of dissimilar metals), that generally match in color and finish the
surfaces to which they are applied. Conceal fastenings where
practicable. Provide all fasteners flush with the surfaces they fasten,
tnless indicated otherwise.|[ Test a minimum of 2 bolt, nut, and washer
assemblies from each certified mill batch in a tension measuring device at
the job site prior to the beginning of bolting start-up.]

.4 BUILT-IN WORK

Where necessary and not otherwise indicated, form built-in metal work for
anchorage with concrete or masonry. Provide built-in metal work in ample
time for securing in place &s the work progresses.

.5 WELDING

Perform welding, welding inspection, and corrective welding in accerdance
with AWS D1.1/Dl1.1M. Use continuous welds on all exposed connections.
Grind visible welds smooth in the finished installation. Provide welded
headed shear studs in accordance with AWS D1,1/D1.1M, Clause 7, except as
otherwise specified. Provide in acccrdance with the safety requirements
of EM 385-1-1.

.6 DISSIMILAR METALS

Where dissimilar metals are in contact, protect surfaces with a coating in
accordance with MPI 79 to prevent galvanic or corrosive action. Where
aluminum is in contact with concrete, plaster, mortar, masonry, wood, oOr
absorptive materials subject te wetting, protect in accordance with
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ASTM D1187/D1187M, asphalt-base emulsion. Clean surfaces with metal
shavings from installation at the end of each work day.

3.7 PREPARATION

3.7.1 Material Coatings and Surfaces
Remove rust preventive coating just prior to field erectiocn, using a
remover approved by the metal manufacturer. Surfaces, when assembled,
must be free of rust, grease, dirt and other foreign matter.

[13.8 INSTALLATION OF DOWNSPCUT TERMINATIONS

Secure downspouts terminations to downspouts and substrate per
manufacturer's instructions.

—-— End of Section --
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SECTION 09 350 00

PAINTS AND COATINGS

PART 1 GENERAL

1.

1.

1.

1 RELATED REQUIREMENTS
1.1 Painting Included

Where a space or surface is indicated to be painted, include the following
unless indicated otherwise.

&. Surfaces behind portable objects and surface mounted articles readily
detachable by removal of fasteners, such as screws and bolts.

b. New factory finished surfaces that require identification or color
coding and factory finished surfaces that are damaged during
performance of the work.

¢. Existing coated surfaces that are damaged during performance of the
work.

1.2 Painting Excluded

Do not paint the foliowing unless indicated otherwise.

a. Surfaces concealed and made inaccessible by panelboards, fixed
ductwork, machinery, and equipment fixed in place.

b. Surfaces in concealed spaces. Concealed spaces are defined as
enclosed spaces above suspended ceilings, furred spaces, attic spaces,
crawl spaces, elevator shafts and chases.

c. Steel to be embedded in concrete.

d. Copper, stainless steel, aluminum, ancdized aluminum, brass, and lead
except existing coated surfaces.

e. Hardware, fittings, and other factory finished items.

1.3 Mechanical and Electrical Painting

Includes field coating of intericr and exterior new and existing surfaces

a. Where a space or surface is indicated to be painted, include the
following items unless indicated otherwise.

{1) Exposed piping, conduit, and ductwork;

{2) Supports, hangers, alr grilles, and registers;

{3) Miscellaneous metalwork and insulation coverings.
2 REFERENCES

The publications listed below form a part of this specification to the
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extent referenced. The publications are referred to within the text by
the basic designation only.

AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL HYGIENISTS ({ACGIH)

ACGTH (100 {2017; Suppl 2020) Documentation of the
Threshold Limit Values and Biological
Exposure Indices

ASTM INTERNATIONAL (ASTM)

ASTM D235 (2002; R 2012) Mineral Spirits (Petroleum
Spirits) {Hydreocarben Dry Cleaning Solvent)

ASTM D523 (2014; R 2018) Standard Test Method for
Specular Gloss

ASTM D4214 {(2007; R 2015) Standard Test Method for
Evaluating the Degree of Chalking of
Exterior Paint Films

ASTM D4263 (1983; R 2018) Standard Test Method for
Indicating Moisture in Concrete by the
Plastic Sheet Method

ASTM D4444 (2013; R 2018) Standard Test Method for
Laboratory Standardization and Calibration
of Hand-Held Moisture Meters

ASTM D6386 (2016a) Standard Practice for Preparatiocon
of Zinc {Hot-Dip Galvanized) Coated Iron
and Steel Product and Hardware Surfaces
for Painting

ASTM F1869 (20162} Standard Test Method for Measuring
Molisture Vapor Emission Rate of Concrete
Subfloor Using Anhydrous Calcium Chloride
CENTERS FCR DISEASE CONTROL AND PREVENTICN (CDC}

Intelligence Bulletin 65 {2013) Cccupaticnal Exposure to Carbon
Nanotubes and Nanofibers

MASTER PAINTERS INSTITUTE (MPI)

MPI 101 (2016) Primer, Epoxy, Anti-Corrosive, for
Metal
MPI 107 {(2016) Primer, Rust-Inhibitive, Water Based
MPI ASM {2019%) Architectural Painting
Specification Manual
MPI GPS-1-14 {2014) Green Performance Standard GPS-1-14
MPI GPS-2-14 {2014) Green Performance Standard GP5-2-14
MPI MRM {2015) Maintenance Repainting Manual
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SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC 7/NACE No.4 {2007} Brush-0Off Blast Cleaning
S55PC Glossary {2011) SSPC Protective Coatings Glossary
SSPC PA 1 {2016) Shop, Field, and Maintenance
Coating of Metals
SSPC 5P 1 (2015} Seclvent Cleaning
38PC 8P 2 (2018) Hand Tocl Cleaning
35PC sP 3 (2z018) Power Tool Cleaning
SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
SSPC SP 10/NACE No. 2 (2007) Near-White Blast Cleaning
3spC VIS 1 (2002; E 2004) Guide and Reference
Photographs for Steel Surfaces Prepared by
Dry Abrasive Blast Cleaning
S38PC VIS 3 (2004) Guide and Reference Photographs for
Steel Surfaces Prepared by Hand and Power
Tool Cleaning
SSPC VIS 4/NACE VIS 7 (12%8; E 2000; E 2004) Guide and Reference
Photographs for Steel Surfaces Prepared by
Waterjetting
S8PC-5SP WJ-1/NACE WJ-1 (2012) Clean to Bare Substrate, Waterjet
Cleaning of Metals
SSPC-SP WJ-2/NACE WJ-2 {2012) Very Thorcugh Cleaning, Waterjet
Cleaning of Metals
SS5PC-SP WJ-3/NACE WJ-3 {2012) Thorough Cleaning, Waterjet
Cleaning of Metals
SSPC-SP WJ-4/NACE WJ-4 {2012) Light Cleaning, Waterjet Cleaning
of Metals
U.5. ARMY CORPS QOF ENGINEERS (USACE)
EM 385-1-1 {2014) Safety and Health Requirements
Manual
U.S8. GENERAL SERVICES ADMINISTRATION (GSA)
FED-STD-313 (2018) Material Safety Data,
Transportation Data and Disposal Data for
Hazardous Materials Furnished to
Government Activities
U.S, NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
2% CFR 1910.1000 Air Contaminants

SECTION 0% 90 00 Page 3



Technical Specifications

1.3 DEFINITICNS

1.3.1 Qualification Testing
Qualification testing is the performance of all test requirements listed
in the product specification. This testing is accomplished by MPI to
qualify each product for the MPI Approved Product List, and may alsc be
accomplished by Contractor's third-party testing labk if an alternative to
Batch Quality Conformance Testing by MPI is desired.

1.3.2 Batch Quality Conformance Testing
Batch guality conformance testing determines that the product provided is
the same as the product qualified to the appropriate product
specification. This testing must be accomplished by an MPI testing lab.

1.3.3 Coating
S8PC Glossary; (1} A liquid, ligquefiable, or mastic compcsition that is
converted to a solid protective, decorative, or functional adherent film
after application as a thin layer; (2) Generic term feor paint, lacquer,
enamel.

1.3.4 DET or dft

Dry film thickness, the film thickness cof the fully cured, dry paint or
coating.

1.3.5 DSD
Degres of Surface Degradation, the MPI system of defining degree of
surface degradation. Five levels are generically defined under the
Assessment sections in the MPT MRM, MPI Maintenance Repainting Manual.
1.3.6 Loose Paint
Paint or coating that can be removed with a dull putty knife.
1.3.7 mil / mils
The English measurement for 0.001 in or one one-thousandth of an inch.
1.3.8 MPI Gloss Levels
MPI system of defining gloss. Seven gloss levels (Gl to G7) are
generically defined under the Evaluation sections of the MPI Manuals.
Traditionally, Flat refers to Gl/G2, Eggshell refers toc G2, Semigloss

refers to G5, and Gloss refers to G6.

Gloss levels are defined by MPI as follows:

Gloss Level Descripticn Units at 60 degree Units at 80 degree
angle angle

Gl Matte or Flat 0 to 5 ) 10 max
|

G2 | velvet |0 to 10 10 to 35
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Gloss Level Description Units at 60 degree Units at 80 degree
angle angle

G3 Eggshell 10 to 25 10 to 35

Ga [satin 120 to 35 35 min

G5 Semi-Gloss 35 to 70

Gé& Gloss 70 to 85

G7 High Gloss

Gloss is tested in accordance with ASTM D523. Historically, the
Government has used Flat (Gl / G2), Fggshell (G3), Semi-Gless {G5), and
Gloss (G6}.

.3.9 MPI System Number

The MPI coating system number in each MPI Division found in either the MPI
Architectural Painting Specification Manual or the Maintenance Repainting
Manual and defined as an exterior (EXT/REX) or interior system (INT/RIN}.
.3.10 Paint

88PC Glossary; (1) Any pigmented liguid, liguefiable, or mastic
composition designed feor application to a substrate in a thin layer that
is converted to an opagque sclid film after application. Used for
protection, decoration, identification, or to serve some other functional
purposes; (2) Application cf a coating material.

.4 SUBMITTALS

Government approval is required for submittals with a "G" or "s"
classification. Submittals not having a "G" or "S" classification are for
information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Government.

Submit the folleowing in accordance with Section 01 33 00 SUEMITTAL
PROCEDURES :

Samples of specified materials may be taken and tested for compliance with
specification requirements.

3D-02 Shop Drawings
Piping Identification
SD-03 Product Data
Ccocating; G
Product Data Sheets
5D-04 Samples
Color; G

SD-07 Certificates
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Qualification Testing laboratory for coatings; G

1.5 QUALITY ASSURANCE
1.5.1 Regulatory Requirements
1.5.1.1 Environmental Protecticon
In addition to requirements specified elsewhere for environmental
protection, provide coating materials that conform to the restrictions of
the local Air Pollution Control District and regional jurisdiction.
Notify Contracting Officer of any paint specified herein which fails to
conform.
1.5.1.2 Lead Content
Do not use coatings having a lead ccntent
1.5.1.3 Chromate Content
Do not use coatings containing zing-chromate or strontium-chremate.
1.5.1.4 Asbestos Content
Provide asbestos-free materials.
1.5.1.5 Mercury Content
Provide materials free of mercury or mercury compounds.
1.5.1.6 Silica
Provide abrasive blast media containing no free crystalline silica.

1.5.1.7 Human Carcinogens

Provide materials that do not contain ACGIH 0100 confirmed human
carcinogens (Al) or suspected human carcinogens (AZ).

1.5.1.8 Carbon Based Fikers / Tubes

Materials must not contain carbon based fibers such as carbon nanctubes or
carbon nanofibers. Intelligence Bulletin 65 ranks toxicity of carbon
nanctubes on & par with asbestos.

1.5.2 Approved Products List

The current MPI, "Approved Product List" which lists paint by brand,
label, product name and product code as of the date of Contract award,
will be used tc determine compliance with the submittal regquirements of
this specification. The Contracter may chcose to use a subsequent MPI
"Approved Product List"™, however, conly one list may be used for the entire
Contract and each coating system is to be from a single manufacturer.
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Provide all coats on a particular substrate from a single manufacturer.
No variation from the MPI Approved Products List is acceptable.

1.5.3 Paints and Ceoatings Indoor Air Quality Certifications

Provide paint and coating products certified to meet indoor air quality
requirements by MPI GPS-1-14, MPI GPS-2-14 or provide certification by
other third-party programs. Provide current product certification
documentation from certificaticn body.

Provide certification of Indcor Air Quality for Paints and Primers.
Provide certification of Indcor Air Quality for Consolidated Latex Paints.
Submit required indcor air quality certifications in one submittal package.

1.5.4 Field Samples and Tests

The Contracting Officer may choose up to two coatings that have been
delivered to the site to be tested at no cost to the Government. Take
samples of each chosen precduct as specified in the paragraph SAMPLING
PROCEDURE. Test each chosen product as specified in the paragraph TESTING
PROCEDURE. Remove products from the job site which do not conform, and
replace with new products that conform to the referenced specification.
Test replacement products that failed initial testing as specified in the
paragraph TESTING PROCEDURE at no cost to the Government.

1.5.4.1 Sampling Procedure

Select paint at random from the products that have been delivered to the
job site for sample testing. The Contractor must provide one quart
samples of the selected paint materials. Take samples in the presence of
the Contracting Officer, and label, and identify each sample. Provide
labels in accordance with the paragraph PACKAGING, LABELING, AND STORAGE.

1.5.4.2 Testing Procedure

Provide Batch Quality Cenformance Testing for specifled products, as
defined by and performed by MPI. As an alternative to Batch Cuality
Conformance Testing, the Contractor may provide Qualification Testing for
specified products above toc the appropriate MPI product specification,
using the third-party laboratory approved under the paragraph
QUALIFICATICN TESTING laboratory for ccatings. Include the backup data
and summary of the test results within the gualification testing lab
report. Provide a summary listing of &1l the reference specification
requirements and the result of each test. Clearly indicate in the summary
whether the tested paint meets each test requirement. WNote that
Qualification Testing may take 4 tc 6 weeks to perform, due to the extent
of testing required.

Submit name, address, telephone number, FAX number, and e-mail address of
the independent third party laboratory selected to perform testing of
coating samples for compliance with specification requirements., Submit
documentation that laboratery is regularly engaged in testing of paint
samples for conformance with specificatiecns, and that employees performing
testing are qualified. If MPI is chosen to perform the Batch Quality
Conformance testing, the above submittal information is not required, only
a letter is required from the Contractor stating that MPI will perform the
testing.
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1

.5.5 Textured Wall Ceoating System

Three complete samples of each indicated type, pattern, and color of
textured wall coating system applied to a panel of the same material as
that on which the ccating system will be applied in the work. Provide
samples of wall coating systems minimum 3 by 7 inches and of sufficient
size to show pattern repeat and texture.

.5.6 Sample Textured Wall Ceating System Mock-Up

After coating samples are approved and prior to starting installation,
provide a minimum 8 foot by 8 foot mock-up Lor each substrate and for sach
coler and type of textured wall coating using the actual substrate
materials. Use the approved mock-up samples as a standard of workmanship
for installaticon within the facility. Submit at least 48 hour advance
written notice to the Contracting Cfficer's Representative prior to

mock-up installation.

.6 PACKAGING, LABELING, AND STORAGE

Provide paints in sealed containers that legibly show the Contract
specification numker, designation name, formula or specification number,
batch number, color, quantity, date of manufacture, manufacturer's
formulation number, manufacturer's directions including any warnings and
special precautions, and name and address of manufacturer. Furnish
pigmented paints in containers not larger than 5 gallons. Store paints
and thinners in accordance with the manufacturer's written directions, and
as a minimum, stored off the ground, under cover, with sufficient
ventilation to prevent the buildup of flammable vapors, and at
temperatures between 40 to 95 degrees F.

.7 SAFETY AND HEALTH

Comply with applicable Federal, State, and local laws and regulations, and
with the ACCIDENT PREVENTION PLAN, including the Activity Hazard Analysis
as specified Appendix A of EM 385-1-1. Include in the Activity Hazard
Analysis the potential impact of painting operations on painting personnel
and on others involved in and adjacent to the work zone.

7.1 Toxic Materials

Toe protect personnel from overexposure to toxic materials, conform to the
most stringent guidance of:

a. The applicable manufacturer's Safety Data Sheets (3DS) or local
regulaticn.

b. 2% CFR 1910.1000.
c. ACGIH 0100, threshold limit wvalues.

Submit manufacturer's Safety Data Sheets for coatings, solvents, and other
potentially hazardous materials, as defined in FED-STD-313.

.8 ENVIRCNMENTAL REQUIREMENTS

Comply, at minimum, with manufacturer recommendations for space
ventilation during and after installation.
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1.8.1 Coatings

Do not apply coating when air or substrate conditions are:
a. Less than 5 degrees F above dew point;

b. Below 50 degrees F or over 93 degrees F, unless specifically
pre-approved by the Contracting Officer and the product manufacturer.
Do not, under any circumstances, violate the manufacturer's
application recommendations.

1.8.2 Post-Application

Vacate space for as long as possible after application. Wait a minimum of
48 hours before occupying freshly painted rooms. Maintain one of the
following ventilation conditions during the curing period, or for 72 hours
after application:

a. Supply 100 percent cutside air 24 hours a day.

b. Supply airflow at a rate of & air changes per hour, when outside
temperatures are between 55 degrees F and 85 degrees F and humidity is
between 30 percent and 60 percent.

¢c. Supply airflow at a rate of 1.5 air changes per hour, when outside air
conditions are not within the range stipulated above.

PART 2 PRCDUCTS
2.1 MATERIALS

Conform to the coating specifications and standards referenced in PART 3.
Submit Product Data Sheets for specified coatings and solvents. Provide
preprinted cleaning and maintenance instructions for all coating systems.
Submit Manufacturer's Instructions on Mixing: Detailed mixing
instructions, minimum and maximum application temperature and humidity,
pot life, and curing and drying times between coats.

2.2 COLOR SELECTION OF FINISH COATS

Provide colors of finish coats as indicated or specified. Allow
Contracting Officer to select colors not indicated or specified.
Manufacturers' names and color identification are used for the purpose of
color identification only. Named products are acceptable for use only if
they conform to specified requirements. FProducts of other manufacturers
are acceptable if the colors are approximately the colors indicated and
the product conforms to specified requirements.

Provide color, texture, and pattern of wall ceating systems as indicated
Submit manufacturer's samples of paint colors. Cross reference color
samples to color scheme as indicated. Submit color stencil codes. Tint
each coat progressively darker to enable confirmation c¢f the number of
coats.

PART 3 EXECUTION

3.1 PROTECTION OF AREAS AND SPACES NCT TC BE PAINTED

Prior to surface preparation and coating applicaticns, remove, mask, or
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otherwise protect hardware, hardware accessories, machined surfaces,
radiator covers, plates, lighting fixtures, public and private property,
and other such items not to be coated that are in contact with surfaces to
be coated. Following ccmpletion of painting, reinstall removed items by
workmen skilled in the trades. Restore surfaces contaminated by coating
materials, to original condition and repair damaged items.

3.2 SURFACE PREPARATION

Remove dirt, splinters, loose particles, grease, oil, disintegrated
coatings, and other foreign matter and substances deleterious to coating
performance as specified for each substrate before application of paint or
surface treatments. Remove o0il and grease prior to mechanical cleaning.
Schedule cleaning so that dust and other contaminants will not fall on
wet, newly painted surfaces. Spot-prime exposed ferrcus metals such as
nail heads on or in contact with surfaces to be painted with water-thinned
paints, with a suitable corrosion-inhibitive primer capable of preventing
flash rusting and compatible with the coating specified for the adjacent
areas. Refer to MPI ASM and MPI MRM for additional more specific
substrate preparation requirements.

3.2.1 Additional Reguirements for Preparation of Surfaces With Existing
Coatings

Before application of coatings, perform the following on surfaces covered
by soundly-adhered coatings, defined as those which cannot be removed with
a putty knife:

a. Test existing finishes for lead before sanding, scraping, or
removing. If lead is present, refer to paragraph Toxic Materials.

. Wipe previously painted surfaces to receive solvent-based coatings,
except stucco and similarly rough surfaces clean with a clean, dry
cloth saturated with mineral spirits, ASTM D235 or as specified in
MPT MRM. Wipe the surfaces dry with a clean, dry, lint free cloth.
Wipe immediately preceding the application of the first coat of any
coating, unless specified ctherwise.

c. Sand existing glossy surfaces to be painted to reduce gloss. Brush,
and wipe clean with a damp cloth to remove dust.

d. The reguirements specified are minimum. Comply also with the
application instructions of the paint manufacturer and specific
surface preparation reguirements as outlined in MPI MRM Exterior
surface Preparation and Interior Surface Preparation.

e. Thoroughly clean previously painted surfaces specified to be repainted
of all grease, dirt, dust or other foreign matter.

f. Remove blistering, cracking, flaking and peeling or otherwise
deteriorated coatings.

g. Remove chalk so that when tested in accordance with ASTM D4214, the
chalk resistance rating is no less than 8.

h. Roughen slick surfaces. Repalir damaged areas such as, but not limited

to, nail holes, cracks, chips, and spalls with suitable material to
match adjacent undamaged areas.
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3.2

.2

Feather and sand smooth edges of chipped paint.

Clean rusty metal surfaces in accordance with SSPC requirements. Use
solvent, mechanical, or chemical cleaning methods to provide surfaces
suitable for painting.

Provide new, proposed coatings that are compatible with existing
coatings.

Existing Coated Surfaces with Minor Defects

Sand, spackle, and treat minor defects to render them smooth. Minor
defects are defined as scratches, nicks, cracks, gcuges, spalls,
alligatoring, chalking, and irregularities due to partial peeling of
previous coatings.

3.2.

3

Removal of Existing Coatings

Remove existing coatings from the following surfaces:

a.

b.

.

.4

Surfaces containing large areas of minor defects;
Surfaces containing more than 20 percent peeling area; and

Surfaces designated by the Contracting Officer, such as surfaces where
rust shows through existing coatings.

Substrate Repair
Repair substrate surface damaged during ccating removal;

sand edges of adjacent soundly-adhered existing ccatings so they are
tapered as smooth &s practical to areas invelved with coating removal;
and

Clean and prime the substrate as specified.
PREPARATION CF METAL SURFACES
Existing and New Ferrous Surfaces

Ferrous Surfaces including Shop-coated Surfaces and Small Areas That
Contain Rust, Mill Scale and Other Foreign Substances: Sclvent clean
in accordance with SSPC SP 1 to remove oil and grease. Where shop
coat is missing or damaged, clean according te SSPC SF 2, or

3SPC SP 10/NACE No. 2. Brush-off blast remaining surface in
accordance with SSPC 7/NACE No.4; Water jetting to

SSPC-$P WJI-4/NACE WJ-4 may be used to remove loose coabting and other
lcose materials. Use inhibitor as recommended by coating manufacturer
to prevent premature rusting. Protect shop-coated ferrous surfaces
from corrosion by treating and touching up cerreded areas immediately
upon detectiocn.

Surfaces With More Than 20 Percent Rust, Mill Scale, and Other Foreign
Substances: Clean entire surface in accordance with
SSPC SP &/NACE No.3 / SSPC-3P WJ-3/NACE WJ-3.
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3.3.2 Final Ferrous Surface Condition:
3.3.2.1 Tool Cleaned Surfaces

Comply with SSPC SP 2 and SSPC SP 3. Use as a visual reference,
photographs in SSBC VIS 3 for Lhe appearance of cleaned surfaces.

3.3.2.2 Abrasive Blast Cleaned Surfaces

Comply with SSPC 7/NACE No.4, SSPC SP 6/NACE No.3, and
3SPC SP 10/NACE No. 2. Use as a visual reference, photographs in
SSPC VIS 1 for the appearance of cleaned surfaces.

3.3.2.3 Waterjet Cleaned Surfaces

Comply with SSBC-SP WJ-1/NACE WJ-1, SSPC-SP WJ-2/NACE WJ-2,

SSPC-SP WJ-3/NACE WJ~3 or SSPC-SP WJ-4/NACE WJ-4. Use as a visual
reference, photegraphs in SSPC VIS 4/NACE VIS 7 for the appearance of
cleaned surfaces.

3.3.3 Galvanized Surfaces

a. New or Existing Galvanized Surfaces With Only Dirt and Zinc Oxidatlion
Froducts: Clean with solvent, in accordance with SSPC SP 1.
Completely remove ccating by brush-off abrasive blast if the
galvanized metal has been passivated cor stabilized. Do not
"passivate™ or "stabilize" new galvanized steel to be coated. If the
absence of hexavalent stain inhibitors is not deocumented, test as
described in ASTM D6386, Appendix X2, and remove by one of the methods
described therein.

b. Galvanized with Slight Coating Deterioration or with Little or No
Rusting: Water jetting te SSPC-5P WJI-3/NACE WJ-3 to remove loose
coating from surfaces with less than 20 percent coating deterioration
and no blistering, peeling, or c¢racking. Use inhibitor as recommended
by the cecating manufacturer to prevent rusting.

¢. Galvanized With Severe Detericrated Coating or Severe Rusting: Water
jet to SSPC-SP WJ-3/NACE WJ-3 deyree of cleanliness.

3.4 PREPARATION OF CONCRETE AND CEMENTITICUS SURFACE
3.4.1 Concrete and Masonry

a. Curing: Allow concrete, stucco and masonry surfaces to cure at least
30 days before painting, and concrete slab on grade to cure at least
90 days before palnting.

b. Surface Cleaning: Remove the following deleterious substances.

{1) Dirt, Chalking, Greass, and 0il: Wash new and existing unceated
surfaces with a solution composed of 1/2 cup trisodium phosphate,
1/4 cup housechold detergent, and 4 guarts of warm water. Then
rinse thorcughly with fresh water. Wash existing coated surfaces
with a suitable detergent and rinse thoroughly. For large areas,
water blasting may be used.

(2} Fungus and Mold: Wash new surfaces with a solution composed of
1/2 cup trisodium phosphate, 1/4 cup household detergent, one quart

SECTION 0% 80 00 Page 12



Technical Specifications

3.

3.

5 percent sodium hypochlorite solution and 3 guarts of warm
water. Rinse thoroughly with fresh water.

(3) Paint and Loose Particles: Remove by wire brushing.

(4) Efflorescence: Remove by scraping or wire brushing followed by
washing with a 5 to 10 percent by weight agqueous sclution of
hydrochloric {muriatic) acid. Do not allow acid to remain on the
surface for more than five minutes before rinsing with fresh
water. Do not acid clean more than 4 square feet of surface, per
workman, at cne time.

c. Cosmetic Repair of Minor Defects: Repair or f£ill mertar joints and
minor defects, including but not limited to spalls, in accordance with
manufacturer's recommendations and prior to coating application.

d. Allowable Moisture Content: Latex coatings may be applied to damp
surfaces, but not to surfaces with droplets of water. Do nct apply
epoxies to damp vertical surfaces as determined by ASTM D4263 or
horizontal surfaces that exceed 3 lbs of moisture per 1000 square feet
in 24 hours as determined by ASTM FI186%. 1In all cases follow
manufacturer's recommendaticns. Allow surfaces to cure a minimum cof
30 days before painting.

4.2 Gypsum Board, Plaster, and Stucco

4,201 Surface Cleaning

Verify that plaster and stucco surfaces are free from locse matter and
that gypsum board is dry. Remove loose dirt and dust by brushing with a
soft brush, rubbing with a dry cloth, or vacuum-cleaning prior to
application of the first coat material. A damp cloth or sponge may be
used if paint is water-based.

.4.2.,2 Repair of Minor Defects

Prior to painting, repair jeints, cracks, holes, surface irregularities,
and other minor defects with patching plaster or spackling compound and
sand smooth.

LAL2.3 Allowable Moisture Content

Latex coatings may be applied to damp surfaces, but not surfaces with
droplets of water. Do not apply epoxies to damp surfaces as determined by
ASTM D4263. Verify that new plaster to be coated has a maximum moisture
content of 8 percent, when measured in accordance with ASTM D4444, Method
A, unless otherwise authorized. In addition to mcisture content
requirements, allow new plaster to age a minimum of 30 days before
preparation for painting.

5 APPLICATION

5.1 Ceoating Application

a. Comply with applicable federal, state and local laws enacted to ensure
compliance with Federal Clean Air Standards. Apply coating materials

in accordance with SSPC PA 1. S88PC PA 1 methods are applicable to all
substrates, except as modified herein.
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b. At the time of application, paint must show no signs of
deterioration. Maintain uniform suspension of pigments during
application.

c. Unless ctherwise specified or recommended by the paint manufacturer,
paint may be applied by brush, roller, or spray. Use trigger operated
spray nozzles for water hosaes. Use rollers for applying paints and
enamels of a type designed for the coating Lo be applied and the
surface to be coated. Wear protective clothing and respirators when
applying oil-based paints or using spray equipment with any paints.

d. Only apply paints, except water-thinned types, to surfaces that are
completely free of moisture as determined by sight or touch.

e. Thoroughly work coating materials into jeints, crevices, and open
spaces. Pay special attention to ensure that all edges, corners,
crevices, welds, and rivets receive a film thickness equal to that of
adjacent painted surfaces.

f£. Apply each coat of paint so that dry film is of uniform thickness and
free from runs, drops, ridges, waves, pinhcles or other voids, laps,
brush marks, and variaticns in color, texture, and finish. Completely
hide all blemishes.

g. Touch up damaged coatings before applying subseguent coats.m. Drying
Time: Allow time between coats, as recommended by the coating
manufacturer, to permit thorough drying, but not to present tcpcoat
adhesion problems. Provide each coat in specified condition to
receive next coat.

n. Primers, and Intermediate Coats: Do not allow primers or intermediate
ccats to dry more than 30 days, or longer than recommended by
manufacturer, before applying subsequent coats. Follow manufacturer's
recommendations for surface preparation if primers or intermediate
ccats are allowed tc dry longer than recommended by manufacturers of
subsequent coatings. Cover each preceding coat or surface completely
by ensuring visually perceptible difference in shades of successive
coats.

0. Finished Surfaces: Provide finished surfaces free from runs, drops,
ridges, waves, laps, brush marks, and variaticns in colors.

p. Thermesetting Paints: Apply topcoals over thermosetting paints
{epoxies and urethanes) within the overcoat window recommended by the
manufacturer.

3.5.2 Mixing and Thinning cf Paints

Reduce paints to proper consistency by adding fresh paint, except when
thinning is mandatory tc suit surface, temperature, weather conditions,
applicaticn methods, or for the type of paint being used. Obtain written
permission from the Contracting Officer to use thinners. Verify that the
written permission includes quantities and types of thinners to use.

When thinning is allewed, thin paints immediately prior to application

with not more than cne pint of suitable thinner per gallon. The use of
thinner deoes not relieve the Centractor from obtaining complete hiding,
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full film thickness,

or required gloss. Thinning cannot cause the paint

to exceed limits on volatile organic compounds. Do not mix paints of

different manufacturers.

3.5.

3 Two-Cemponent Systems

Mix two-component systems in accordance with manufacturer's instructions.
Follow recommendation by the manufacturer for any thinning of the first
coat tc ensure proper penetration and sealing for each type of substrate.

3.5.4 Coating Systems
a. Systems by Substrates: Apply ccatings that conform tc the respective
specifications listed in the following Tables:
Table for Exterior Applications
MPI Divisicn Substrate Application
MPI Division 3 Exterior Concrete Paint Table
MPI Divisicn 4 Exterior Concrete Masonry Units Paint Table
MPI Division 5 Exterior Metal, Ferrous and Non-Ferrous
Paint Table
MPI Divisicn 6 Exterior Wood; Dressed Lumber, Paneling,
Decking, Shingles Paint Table
MPI Divisicen 9 Exterior Stucco Paint Table
MPI Division 19 Exterior Cloth Coverings and Bituminous
Coated Surfaces Paint Table
i Table for Interior Applications
MPI Division Substrate Application
MPI Division 3 Interior Concrete Paint Table
MPI Divisicon 4 Interiocr Concrete Masonry Units Paint Table
MPT Division 5 Interior Metal, Ferrous and Non-Ferrous T
Paint Table
MPI Division 6 Interior Wood Paint Table
MPI Division 9 Interior Plaster, Gypsum Board, Textured
Surfaces Paint Table
b. Minimum Dry Film Thickness (DFT): BApply paints, primers, varnishes,
enamels, undercecats, and cther coatings to a minimum dry film
thickness of 1.5 mil each cocat unless specified otherwise in the
Tables. Coating thickness, where specified, refers to the minimum dry
film thickness.
c. Coatings for Surfaces Not Specified Otherwise: Coat unspecified
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surfaces the same as surfaces having similar conditions of exposure.

d. Existing Surfaces Damaged During Performance of the Work, Including
New Patches In Existing Surfaces: Coat surfaces with the following:

(1) One coat of primer.
(2) One coat of undercoat or intermediate coat.
(3) One topceoat to match adjacent surfaces.

2. Existing Coated Surfaces To Be Painted: Apply coatings cenforming to
the respective specifications listed in the Tables herein, except that
pretreatments, sealers and fillers need not be provided on surfaces
where existing coatings are soundly adhered and in good condition. Do
net omit undercoats or primers.

3.6 COATING SYSTEMS FOR METAL
Apply coatings of Tables in MPI Division 5 for Extericr and Interior.

a. Apply specified ferrous metal primer tec steel surfaces on the same day
that surface is cleaned, to surfaces that meet all specified surface
preparation regquirements al time of application.

b. TInaccessible Surfaces: Prior to erection, use one coat of specified
primer on metal surfaces that will be inaccessible after erection.

¢. Shop-primed Surfaces: Touch up exposed substrates and damaged
coalings to protect from rusting prior to applying field primer.

d. Surface Previously Coated with Epoxy or Urethane: Apply MPT 101, 1.5
mils DFT immediately prior to application of epoxy or urethane
coatings.

e. Pipes and Tubing: The semitransparent [ilm applied to some plpes and
tubing at the mill is not to ke considered & shop coat. Overcoat
these items with the specified ferrous-metal primer prior to
applicaticn of finish coats.

f. Exposed Nails, Screws, Fasteners, and Miscellaneous Ferrous Surfaces.
On surfaces to be coated with water thinned coatings, spot prime
exposed nails and other ferrous metal with latex primer MPI 107.

3.7 COATING SYSTEMS FOR CONCRETE AND CEMENTITIOQUS SUBSTRATES

Apply coatings of Tables in MPI Division 3, 4 and 9 for Exterior and
Interior.

3.8 INSPECTION AND ACCEPTANCE

In addition to meeting previously specified requirements, demonstrate
mobility of moving components, including swinging and sliding doors,
cabinets, and windows with operable sash, for inspection by the
Contracting Officer. Perform this demonstration after appropriate curing
and drying times of coatings have elapsed and prior to inveicing for final

payment.
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3.

9 WASTE MANAGEMENT

As specified in the Waste Management Plan and as follows. Do not use
kerosene or any such organic solvents to clean up water based paints.
Properly dispose of paints or solvents in designated containers. Close
and seal partially used containers of paint to maintain quality as

necessary for reuse. Store in protected, well-ventilated, fire-safe area
at moderate temperature. Place materials defined as hazardous or toxic
waste in designated containers. Coordinate with manufacturer for

take-back program. Set aside scrap te be returned to manufacturer for
recycling into new product. When such a service is not available, contact
local recyclers to reclaim the materisals.

-- End of Secticn —-
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SECTION 26 05 33

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY

A, Section Includes:
Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings.
Metal wireways and auxiliary gutters.
Nonmetal wireways and auxiliary gutters.
Surface raceways.
Boxes, enclosures, and cabinets.
7. Handholes and boxes for exterior underground cabling.

oy o W N

B. Related Requirements:

1. Section 260543 "Underground Ducts and Raceways for Electrical
Systems" for exterior ductbanks, manholes, and underground utility
construction.

2. Section 270528 "Pathways for Communications Systems" for conduits,
wireways, surface pathways, innerduct, boxes, faceplate adapters,
enclosures, cabinets, and handholes serving communications systems.

3. Section 280528 "Pathways for Electreonic Safety and Security" for
conduits, surface pathways, innerduct, boxes, and faceplate adaptLers serving
electronic safety and security.

1.2 ACTION SUBMITTALS

AL Product Data: For surface raceways, wireways and fittings, floor
boxes, hinged-cover enclosures, and cabinets.

B. LEED Submittals:

1. Product Data for Credit IEQ 4.1: TFor solvent cements and adhesive
primers, documentation including printed statement of VOC content.

2. Laboratory Test Reports for Credit IEQ 4: For solvent cements and

adhesive primers, documentation indicating that products comply with the
testing and product requirements of the Califcrnia Department of Health
Services' "Standard Practice for the Testing of Velatile Organic Emissiocns
from Various Scurces Using Small-Scale Envirconmental Chambers."

C. Shop Drawings: For custom encleosures and cabinets. Include plans,
elevations, sections, and attachment details.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which
the following items are shown and coordinated with each other, using input
from installers of items involved:
1. Structural members in paths of conduit groups with common supports.
2. EVAC and piumbing items and architectural features in paths of
conduit groups with common supports.

B. Seismic Qualification Certificates: For enclosures, cabinets, and

conduit racks and their meounting provisions, including those for internal
components, from manufacturer.
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PART 2 PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Listing and Labeling: Metal conduits, tubing, and fittings shall be
listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked feor intended location and application.

B. GRC: Comply with ANSI C80.1 and UL 6.

C. EMP: Comply with ANSI C80.3 and UL 797.

D. FMC: Comply with UL 1; zinc-coated steel or aluminum.
E. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with

UL 886 and NFPA 70.

2. Fittings for EMT:
a. Material: Steel.
b. Type: Setscrew or compressicn.
3. Expansion Fittings: PVC or stesl to match conduit type, complying

with UL 651, rated for environmental conditions where installed, and
including flexible external bonding jumper.

G. Jeoint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70,
by authorities having jurisdiction fer use in conduit assemblies, and
compcunded for use to lubricate and protect threaded cenduit joints from
corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A. Listing and Labeling: Nonmetallic conduits, tuking, and fittings shall
be listed and labeled as defined in NFPA 70, by a qualified testing agency,
and marked for intended locaticen and application.

B. ENT: Comply with NEMA TC 13 and UL 1653.

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless
otherwise indicated.

D. LFNC: Comply with UL 1660.

E. Continuous HDPE: Comply with UL 651B

F. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or
tubing type and material

G. Fittings for LFNC: Comply with UL 514B.

H. Solvent cements and adhesive primers shall have a VOC content of 510

and 550 g/L or less, respectively, when calculated according to 40 CFR 59,
Subpart D {(EPA Methed 24).

1. Solvent cements and adhesive primers shall comply with the testing and
product reguirements of the California Cepartment of Health Services'
"Standard Practice for the Testing of Volatile Organic Emissions from

SECTION 26 05 33 Page 2



Technical Specifications

Various Sources Using Small-Scale Environmental Chambersz."

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Description: Sheet metal, complying with UL 870 and NEMA 250, 7Type 2R
unless otherwise indicated, and sized according to NFPA 70,
1. Metal wireways installed outdoors shall be listed and labeled as

defined in NFPA 70, by & gualified testing agency, and marked for intended
location and applicaticn.

B. Fittings and Accessories: Include covers, couplings, offsets, elbows,
expansion joints, adapters, hold-down straps, end caps, and other fittings
to match and mate with wireways as required for complete system.

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

A. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall
be listed and labeled as defined in NFPA 70, by a qualified testing agency,
and marked for intended location and application.

B. Description: Fiberglass polyester, extruded and fabricated to required
size and shape, without holes or knockcuts. Cover shall be gasketed with
cil-resistant gasket material and fastened with captive screws treated for
corrosion resistance., Connections shall be flanged and have stainless-steel
screws and oil-resistant gaskets.

C. Description: FPVC, extruded and fabricated tc required size and shape,
and having snap-on cover, mechanically coupled connections, and plastic
fasteners.

D. Fittings and Accessories: Couplings, offsets, elbows, expansion

joints, adapters, hold-down straps, end caps, and other fittings shall match
and mate with wireways as required for complete system.

E. Solvent cements and adhesive primers shall have a VOC content of 510
and 550 g/L or less, respectively, when calculated according to 40 CFR 59,
Subpart D (EPA Method 24).

F. Solvent cements and adhesive primers shall comply with the testing and
product requirements of the California Department of Health Services'
"Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers.™

2.5 SURFACE RACEWAYS
A. Listing and Labeling: Surface raceways and tele-power poles shall be

listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

B. Surface Metal Raceways: Galvanized steel with snap-on covers complying
with UL 5.
c. Surface Nonmetallic Raceways: Two— or thres-piece construction,

complying with UL 53, and manufactured of rigid PVC. Product shall comply
with UL 94 V-0 requirements for self-extinguishing characteristics.

2,6 BOXES, ENCLOSURES, AND CARBINETS

A. General Requirements for Boxes, Enclosures, and Cabinets: Boxes,
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enclosures, and cabinets installed in wet locations shall be listed for use
in wet locaticns.

B. Sheet Metal Outlel and Device Boxes: Comply with NEMA 0S5 1 and UL 514A.

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous
alloy, Type FD, with gasketed cover.

D. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 314C.
E. Luminaire OQutlet Boxes: Nonadjustable, designed for attachment of
luminaire weighing 50 1lb. Outlet boxes designed for attachment of

luminaires weighing more than 50 lb shall be listed and marked for the
maximum allowable weight.

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS5 1.

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and
UL 1773, cast aluminum, galvanized, cast iron with gasketed cover.

H. Box extensions used to accommodate new building finishes shall be of
same material as recessed box.

I. Device Box Dimensicns: 4 inches square by 2-1/8 inches deep.
J. Gangable boxes are allowed.
K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 3R with
continucus-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with
manufacturer's standard enamel.

Z. Nonmetallic Enclosures: Plastic.

3. Interior Panels: Steel; all sides finished with manufacturer's

standard enamel.

L. Cabinets:
1. NEMA 250, Type 3R galvanized-steel box with remcvable interior panel

and removable front, finished inside and out with manufacturer's standard
enamel.

Hinged door in front cover with flush latch and concealed hinge.
Key latch to match panelbcards.

Metal barriers to separate wiring of different systems and voltage.
Accessory feet where required for freestanding eguipment.

. Nonmetallic cabinets shall be listed and labeled as defined in NFFA
70, by a gqualified testing agency, and marked for intended location and
application.

oy W N

2.7 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A, General Requirements for Handhcles and Boxes:
1. Boxes and handholes for use in underground systems shall be designed
and identified as defined in NFPA 70, for intended leocatien and application.
2. Boxes installed in wet areas shall be listed and labeled as defined

in NFPA 70, by a gualified testing agency, and marked for intended location
and application.

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover:

Molded of sand and aggregate, bound together with polymer resin, and
reinforced with steel, fiberglass, or a combination of the two.
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1. Standard: Comply with SCTE 77.

2. Configuration: Designed for flush burial with cpen bottom unless
otherwise indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices
and having structural load rating consistent with enclosure and handhole
location.

4. Cover Finish: MNonskid finish shall have a minimum coefficient of
friction of 0.50.

5. Cover Legend: Molded lettering, "ELECTRIC."

0. Conduit Entrance Provisicns: Conduit-terminating fittings shall

mate with entering ducts for secure, fixed installation in enclosure wall.

C. Fiberglass Handholes and Boxes: Molded of fiberglass-reinforced
polyester resin, with frame and covers of polymer concrete.

1. Standard: Comply with SCTE 77.

2. Configuration: Designed for flush burial with open bottom unless
otherwise indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices
and having structural load rating censistent with enclosure and handhole
location.

4, Cover Finish: ©Nonskid finish shall have a minimum coefficient of
friction of 0.30.

5. Cover Legend: Molded lettering, "ELECTRIC."

6. Conduit Entrance Provisions: Conduit-terminating fittings shall

mate with entering ducts fer secure, fixed installation in enclosure wall.

PART 3 EXECUTION

3.1 RACEWAY APPLICATION

A. outdoors: Apply raceway products as specified below unless otherwise
indicated:

1. Exposed Conduit: GRC or RNC, Type EPC-80-PVC.

2. Concealed Conduit, Abcveground: GRC or EMT.

3. Underground Conduit: RNC, Type EPC-40-PVC, concrete encased when
specified.

4. Connection to Vibrating Equipment (Including Transformers and
Hydraulic, Pneumatic, Electric Seclenoid, or Meotor-Driven Equipment): LENC.

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

BE. Indoors: Apply raceway products as specified below unless otherwise
indicated.

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Exposed and Subject to Severe Fhysical Damage: GRC. Raceway
locations include the following:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and
pallet-handling units.

<. Mechanical rooms.

d. Gymnasiums.

4, Concealed in Ceilings and Intericr Walls and Partitions: EMT.

5. Connection to Vibrating Equipment (Including Transformers and
Hydraulic, Pneumatic, Electric Seolencid, or Motor-Driven Equipment): FMC,
except use LFMC in damp or wel locations.

6. Damp or Wet Locations: GRC.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4

stainless stee in instituticonal and commercial kitchens and damp or wet
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locations.
C. Minimum Raceway Size: 3/4-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use and
location.

1. Rigid and Tntermediate Steel Conduit: Use threaded rigid steel
conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings
listed for use with this type of conduit. Patch and seal all joints, nicks,
and scrapes in PVC coating after installing conduits and fittings. Use
sealant recommended by fitting manufacturer and apply in thickness and
number of coats recommended by manufacturer.

3. EMT: Use setscrew or compression], steel fittings. Comply with
NEMA FB 2.10.
4. Flexible Conduit: Use only fittings listed for use with flexible

conduit. Comply with NEMA FB 2,20.

E. Do not install aluminum conduits, boxes, or fittings in contact with
concrete or earth.

F. Install surface raceways only where indicated on Drawings.
G. Do nect install nonmetallic conduit where ambilent temperature exceeds
120 deg F.

3.2 INSTALLATICN

A. Comply with NECA 1 and NECA 101 for installation requirements except
where requirements on Drawings or in this article are stricter. <Comply with
NECZ 102 for aluminum conduits. Comply with NFPA 70 limitations for types
of raceways allowed in specific occupancies and number of floors.

B. Keep raceways at least 6 inches away from parallel runs of flues and
steam or hot-water pipes. Install horizental raceway runs above water and
steam piping.

C. Comply with requirements in Section 260529 "Hangers and Supports for
Electrical Systems"™ for hangers and supports.

D. Arrange stub-ups so curved portions of bends are not visible above
finished slab.

E. Install no more than the equivalent of three %0-degree bends in any
conduit run except for control wiring conduits, for which fewer bends are
allewed. Support within 12 inches of changes in direction.

F. Conceal conduit and EMT within finished walls, ceilings, and floors
unless otherwise indicated. TInstall conduits parallel or perpendicular to
building lines.

G. Support conduilt within 12 inches of enclosures to which attached.
H. Raceways Embedded in Slabs:
1. Run conduit larger than l-inch trade size, parallel or at right

angles to main reinforcement. Where at right angles to reinforcement, place
conduit c¢lose to slab support. Secure raceways to reinforcement at maximum
10-foot intervals.

2. Arrange raceways to cross building expansion joints at right angles
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with expansicn fittings.

3. Arrange raceways to keep a minimum of 3 inches of concrete cover in
all directions.
4. Do not embed threadless fittings in concrete unless specifically

approved by Architect for each specific location.

I. 3tub-ups to BAbove Recessed Ceilings:
1. Use RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not

terminated in hubs or in an enclosure.

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Qutdoor
Conditions: Apply listed compound to threads of raceway and fittings before
making up joints. Follow compound manufacturer's written instructions.

K. Coat field-cut threads on PVC-coated raceway with a
corrosion-preventing ccnductive compeund prior to assembly.

L. Raceway Terminations at Locations Subject to Moisture or Vibration:
Use insulating bushings to protect conductors including conductors smaller
than No. 4 AWG.

M. Terminate threaded conduits inte threaded hubs or with locknuts on
inside and outside of boxes or cabinets. 1Install bushings on conduits up to
1-1/4-inch trade size and insulated throat metal bushings on 1-1/Z-inch
trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

N. Install pull wires in empty raceways. Use polypropylene or
monofilament plastic line with not less than 200-1b tensile strength. Leave
at least 12 inches of slack at each end of pull wire. Cap underground
raceways designated as spare above grade alongside raceways in use.

0. Surface Raceways:

1. Install surface raceway with & minimum 2-inch radius control at bend
peints.

2. Secure surface raceway with screws or other anchor-type devices at

intervals not exceeding 48 inches and with ne less than two supports per
straight raceway section. Support surface raceway according to
manufacturer's written instructicns. Tape and glue are not acceptable
support methecds.

P. Install raceway sealing fittings at accessible locations according to
NFPA 70 and fill them with listed sealing compound. For concealed raceways,
install each fitting in a flush steel box with a blank cover plate having a
finish similar te that of adjacent plates or surfaces.

Q. Install devices to seal raceway interiors at accessible locations.
Locate seals so no fittings or boxes are between the seal and the following
changes of envircnments. Seal the intericr of all raceways at the following

polints:
1. Where conduits pass from warm to cold locations, such as boundaries
of refrigerated spaces.
2. Where an underground service raceway enters a building or structure.
3. Where otherwise required by NFPA 70.
R. Expansion-Joint Fittings:
1. Install in each run of aboveground RNC that is located where

environmental temperature change may exceed 30 deg F and that has
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straight-run length that exceeds 25 feet.

2. Install type and quantity ¢f fittings that accommodate temperature
change listed for each of the feollowing locaticns:
a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F
temperature change.
b. outdoor Locations Exposed to Direct Sunlight: 155 deg F
temperature change.
. Indoor Spaces Connected with Outdoors without Physical
Separation: 125 deg F temperature change.
d. Attics: 135 deg F temperature change.
3. Install fitting(s) that provide expansion and contraction for at

least 0.00041 inch per foot of length of straight run per degree F of
temperature change for PVC conduits.

4. Install expansion fittings at all locations where conduits cross
building or structure expansion jeints.
5. Install each expansion-joint fitting with position, mcunting, and

pisten setting selected according to manufacturer's written instructions for
conditions at specific location at time of installation. 1Install conduit
supports to allow for expansion movement.

5. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of
72 inches of flexible conduit for recessed and semirecessed luminaires,
equipment subject te vibration, noise transmission, or movement; and for
transformers and motors.

1. Use LFMC in damp or wet lccations subject to severe physical damage.
2. Use LFMC in damp or wet locations not subject te severe physical
damage.
T. Mount boxes at heights indicated con Drawings. If mounting heights of

bhexes are not individually indicated, give priority to ADA requirements.
Install boxes with height measured to center of box unless otherwise
indicated.

U. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of
cell of masonry block, and install box flush with surface of wall. Prepare
block surfaces to provide a flat surface for a raintight connection between
the box and cover plate or the supported eguipment and box.

V. Herizontally separate boxes mounted on opposite sides of walls sc they
are not in the same vertical channel.

W. Locate boxes so that cover or plate will not span different building
finishes.
X. Support boxes of three gangs or more from more than one side by

spanning two framing members or mounting on brackets specifically designed
feor the purpose.

Y. Fasten junction and pull boxes to or support from building structure.
Do not support boxes by conduits.

Z. Set metal floor boxes level and flush with finished floor surface.

iV Set nonmetallic floor boxes level. Trim after installation to fit
flush with finished floor surface.

3.3 INSTALLATICN OF UNDERGROQUND CONDUIT

A. Direct-Buried Conduit:
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1. Excavate trench bottom to provide firm and uniform support for
conduit.Prepare trench bottom as specified in Section 312000 "Earth
Moving" for pipe less than & inches in nominal diameter.

2. Install backfill as specified in Secticon 312000 "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in
point, and work toward end of conduit run, leaving conduit at end of run
free to move wilth expansion and contraction as temperature changes during
this process. Firmly hand tamp backfill arcund conduit to preovide maximum
supporting strength. After placing controlled backfill to within 12 inches
of finished grade, make final conduit connection at end of run and complete
backfilling with normal compaction as specified in Section 312000 "Earth
Moving."

9. Tnstall manufactured duct elbows for stub-up at poles and equipment
and at building entrances through floor unless otherwise indicated. Encase
elbows for stub-up ducts throughout length cf elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at
poles and equipment and at building entrances through floor.

a. Couple steel conduits to ducts with adapters designed for this
purpose, and encase coupling with 3 inches of concrete for a minimum of 12
inches on each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and
where conduits penetrate building foundations, extend steel conduit
horizontally a minimum of 60 inches from edge of foundation cor equlpment
base. Install insulated grounding bushings on terminations at equipment.

6. Underground Warning Tape: Comply with reguirements in Secticn
260553 "Identification for Electrical Systems.”

3.4 INSTALLATICON OF UNDERGRCOUND HANDHOLES AND BOXES

A, Install handholes and boxes level and plumb and with orientation and
depth coordinated with connecting conduits to minimize bends and deflectiens
required for proper entrances.

B. Unless otherwise indicated, support units on a level bed of crushed
stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to
same density as adjacent undisturbed earth.

cC. Flevation: In paved areas, set so cover surface will be flush with
finished grade. Set covers of other enclosures 1 inch above finished grade.

D. Field-cut openings for conduits according to enclosure manufacturer's
written instructions. Cut wall of enclosure with a toocl designed for
material to be cut. Size heles for terminating fittings to be used, and
seal around penetrations after fittings are installed.

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FCOR ELECTRICAL PENETRATIONS
A. Tnstall sleeves and sleeve seals at penetrations of exterior floor and
wall assemblies. Comply with requirements in Section 260544 "Sleeves and

Sleeve Seals for Flectrical Rageways and Cabkling."

3.6 FIRESTOPPING

A, Install firestopping at penetrations of fire-rated flocr and wall
assemblies. Comply with requirements in Section 078413 “"Penetration
Firestopping.™

3.7 PRCTECTION
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A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint
recommended by manufacturer.

-- End of Section --
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SECTION 26 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.1 SUMMARY

A. Jection Includes:
1. Direct-buried conduit, ducts, and duct accessories.
2. Concrete-encased conduit, ducts, and duct accessories.
3. Handheoles and boxes.

1.2 ACTION SUBMITTALS

A. Product Data: For ducts and ccenduits, duct-bank materials, manhcles,
handholes, and boxes, and their accessories,

B. Shop Drawings:
1. Precast or Factory-Fabricated Underground Utility Structures:
a. Include plans, elevaticns, sections, detaills, attachments to
other work, and accessories.
b. Include duct entry provisions, including locations and duct sizes.
. Include reinforcement and joint details, frame and cover design,
and manhole frame support rings.
2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:
a. Include dimensioned plans, sections, elevations, accessory
locations, and fabrication and installation details.
b. Inciude duct entry provisions, including locations and duct sizes.

1.3 INFORMATIONAL SUBMITTALS
A. Duct-Bank Coordination Drawings: Show duct profiles, locations of
expansion fittings, and coordinaticn with other utilities and underground

structures on Drawings signed and sealed by a qgualified professional
engineer.

B. Product Certificates: For concrete and steel used in precast concrete
handheoles, as regquired by ASTM C 858.

C. Qualification Data: For preofessional engineer and testing agency
responsible for testing nonconcrete handholes and boxes.

D. Source guality-control repcrts.
E. Field ¢uality-control reports.
1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for
testing indicated.

1.5 FIELD CONDITIONS
A. Interruption of Existing Electrical Service: Do not interrupt

electrical service to facilities occupied by Owner or others unless
permitted by Construction Manager, and then only after arranging to provide
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temporary electrical service.
B. Ground Water: Assume ground-water level is 36 inches below ground
surface unless a higher water table is noted on Drawings.
PART 2 PRODUCTS
2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
A, Comply with ANSI C2.
2.2 CONDUIT
A. Rigid Steel Conduit: Galvanized. Comply with ANST C80.1.

B. RNC: NEMA TC 2, Type EPC-40-PV(C, UL 651, with matching fittings by
same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES
A. Manufacturers: Subject to compliance with requirements, provide

products by one of the following available manufacturers offering products
that may be incorporated into the Work include, bubl are not limited to, the

following:
1. ARNCO Corp.
2. Beck Manufacturing.
3. Cantex, Inc.
4, CertainTeed Corporation.
5. Condux Internaticnal, Inc.
6. ElecSys, Inc.
7. Electri-Flex Company.
8. IPEX Inc.
g. Lamson & Sessions; Carlon Electrical Products.
10. Spiraduct/AFC Cable Systems, Inc.
B. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 51Z,

Type EPC-40, with matching fittings complying with NEMA TC 3 by same
manufacturer as the duct.

c. Duct Accessories:
1. Duct Separators: Factory-fabricated rigid PVC interlecking spacers.
2. Warning Tape: Underground-line warning tape specified in Section

260553 "Identification for Electrical Systems."
2.4 PRECAST CONCRETE HANDHOLES AND BOXES

A. Manufacturers: Subject to compliance with requirements, provide
products by one of the following available manufacturers coffering products
that may be incorporated into the Work include, but are not limited to, the
following:

Christy Concrete Products.

Elmhurst-Chicago Stone Co.

Oldcastle Precast Group.

Rinker Group, Ltd.

Riwverton Concrete Products.

Utility Concrete Products, LLC.

Utility vault Co.

Wausau Tile Inc.

Q0 ~ oy W N
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B. Comply with ASTM C 858 for design and manufacturing processes.

C. Description: Factory-fabricated, reinforced-concrete, monclithically
poured walls and bottom unless open-bottom encleosures are indicated. Frame
and cover shall ferm top of enclosure and shall have lead rating consistent
with that of handhole or box.

1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover
with recessed cover hook eyes and tamper-resistant, captive, cover-securing
bolts,

2. Cover Finish: Nonskid finish shall have a minimum coefficient of
friction of 0.50.

3. Cover Legend: Moclded lettering, "ELECTRIC."

4. Configuraticn: Units shall ke designed for flush burial and have
closed bottom unless otherwise indicated.

5. Extensions and Slabs: Designed tco mate with bottom of enclosure
Same material as enclosure.

a. Extension shall provide increased depth of 12 inches.
b. S5lab: Same dimensions as bottom of encleosure and arranged to
provide closure.

6. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion,

flexibility, and durability properties necessary to withstand maximum
hydrostatic pressures at the installation location with the ground-water
level at grade.

7. Windows: Precast, reinforced openings in walls, arranged to match
dimensions and elevations of approaching ducts and duct banks, plus an
additional 12 inches vertically and horizontally to accommodate alignment

variations.

8. Cuct Entrances in Handhole Walls: Cast end-bell or duct-terminating
fitting in wall for each entering duct.

9. Handholes 12 inches wide by 24 inches long and larger shall have
inserts for cable racks and pulling-in irons installed before concrete is
poured.

2.5 HANDHOLES AND BOXES OTEER THAN PRECAST CONCRETE

A, General Regquirements for Handholes and Boxes: Comply with SCTE 77.
Comply with tier requirements in "Underground Enclosure Application" Article.
1. Color: Green.
2. Configuration: Units shall ke designed for flush burial and have
open bottom unless cotherwise indicated.

3. Cover: Weatherproof, secured by tamper-resistant locking devices
and having structural load rating consistent with enclosure.

4. Cover Finish: Nonskid finish shall have a minimum coefficient of
fricticon of 0.50.

5. Cover Legend: Molded lettering, "ELECTRIC."

6. Handholes 12 inches wide by 24 inches long and larger shall have

factory-installed inserts for cable racks and pulling-in irons.

B. Fiberglass Handheles and Boxes: Molded of fiberglass-reinforced
polyester resin, with covers made cof fiberglass,

1, Manufacturers: Subject to compliance with requirements, provide
preducts by cne of the fellowing available manufacturers offering precducts
that may be incorpocrated into the Work include, but are not limited to, the

following:
a. Carson Industries LLC.
b. Christy Concrete Products.
c. Nordic Fiberglass, Inc.
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d. Quazite: Hubbell Power System, Inc.
C. High-Density Plastic Boxes: Injection molded of high-density
polvethylene or copolymer-polypropylene. Cover shall be made of plastic.
1. Manufacturers: Subject to compliance with requirements, provide

products by one of the following available manufacturers offering products
that may be incorporated intc the Work include, but are not limited to, the

following:
a. Carson Industries LLC.
b. Nordic Fiberglass, Inc.
c. FenCell Plastics.
d. Cuazite: Hubbell Pcower System, Inc.

PART 3 EXECUTION
3.1 UNDERGRQUND DUCT APPLICATION

A. Ducts for Electrical Cables More than 600 V: RNC, NEMA Type
EPC-40-PVC, in concrete-encased duct bank unless ctherwise indicated.

B. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type
EPC-40-PVC, in direct-buried duct bank unless otherwise indicated.

C. Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-BVC, in
direct-buried duct bank unless otherwise indicated.

D. Underground Ducts Crossing Roadways: RNC, NEMA Type EPC-40-PVC,
encased in reinferced concrete.

3.2 UNDERGROUND ENCLOSURE APPLICATION

A. Handholes and Boxes fer 600 V and Less:

1. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject
to Occasional, Nondeliberate Loading by Heavy Vehicles: Polymer concrete,
SCTE 77, Tier 15 structural load rating.

2. Units in Sidewalk and Similar Applications with a Safety Factor for
Nondeliberate Loading by Vehicles: Polymer concrete units, SCTE 77, Tier 8
or Heavy-duty fiberglass units with polymer concrete frame and cover, SCTE
77, Tier 8 structural load rating.

3. Units Subject to Light-Duty Pedestrian Traffic Only:
Fiberglass-reinforced polyester resin or High-density plastic], structurally
tested according to SCTE 77 with 3000-1bf vertical loading.

4. Cover design load shall not exceed the design load cf the handhole
or kox.

3.3 EARTHWORK

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving, "
but do not use heavy-duty, hydraulic-operated, compaction equipment.

B. Restore areas disturbed by trenching, storing of dirt, cabkle laying,
and other work. Restore vegetation and include necessary topsoiling,
fertilizing, liming, seeding, sodding, sprigging, and mulching. Comply with
Section 329200 "Turf and Grasses” and Section 329300 "Plants."

C. Cut and patch existing pavement in the path of underground ducts and
utility structures according to the "Cutting and Patching” Article in
Section 017300 "Execution.™

3.4 DUCT INSTALLATICN
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A. Install ducts according to NEMA TCB 2.

B. Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and
handholes and away from buildings and equipment. Slope ducts from a high
point in runs between two manholes, to drain in both directions.

C. curves and Bends: Use 5-degree angle couplings for small changes in
direction. Use manufactured long sweep bends with a minimum radius of 48
inches, both horizontally and vertically, at other locations unless
otherwise indicated.

D. Joints: Use solvent-cemented joints in ducts and fittings and make
watertight accerding to manufacturer's written instructions. Stagger
couplings so these of adjacent ducts do not lie in same plane.

E. Installation Adjacent to High-Temperature Steam Lines: Where duct
banks are installed parallel t¢ underground steam lines, perform
calculations showing the duct bank will not be subject to environmental
temperatures above 40 deg C. Where environmental temperatures are
calculated to rise abeve 40 deg C, and anywhere the duct bank crosses above
an underground steam line, install insulation blankets listed for direct
burial to isclate the duct bank from the steam line.

F. Duct Entrances to Manholes and Concrete and Polymer Concrete
Handholes: Use end bells, spaced approximately 10 inches o.c. for 4-inch
ducts, and vary proportionately fcr other duct sizes.

1. Begin change from regular spacing to end-kell spacing 10 feet from
the end bell without reducing duct line slope and withcut forming a trap in
the line.

2. Direct-Buried Duct Banks: Install an expansion and deflection

fitting in each conduit in the area of disturbed earth adjacent to manhole
or handhecle. Install an expansion fitting near the center of all straight
line direct-buried duchk banks with calculated expansion of more than 3/4
inch.

3. Grout end kells into structure walls from both sides to provide
watertight entrances,

G. Building Wall Penetrations: Make a transition from underground duct to
rigid steel conduit at least 10 feet cutside the building wall, without
reducing duct line slope away from the building, and without forming a trap
in the line. Use fittings manufactured for duct-to-conduit transition.
Install conduil penetrations of building walls as specified in Section
260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling.”

H. Sealing: Provide temporary closure at terminations of ducts that have
cables pulled. Seal spare ducts at terminations. Use sealing compound and
plugs to withstand at least 15-psig hydrostatic pressure.

T. Pulling Cord: Tnstall 100-1bf- test nylon cord in empty ducts.
J. Concrete-Encased Ducts: Support ducts on duct separators.
1. Excavate trench bottom to provide firm and uniform support for duct

pank. Prepare trench bottoms as specified in Section 312000 "Earth Moving”
for pipes less than 6 inches in nominal diameter.

2. Depth: Install top of duct bank at least 36 inches below finished
grade in areas not subject to deliberate traffic, and at least 36 inches
below finished grade in deiiberate traffic paths for vehicles unless
otherwise indicated.
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3. Support ducts on duct separators coordinated with duct size, duct
spacing, and outdoor temperature.
4. Separator Installation: Space separators cleose enough to prevent

sagging and deforming of ducts, with not less than four spacers per 20 feet
of duct. Secure separators to earth and to ducts to prevent floating during
concreting. Stagger separators approximately & inches between tiers. Tie
entire assembly together using fabric straps; do not use tie wires or
reinforcing steel that may form conductive or magnetic loops around ducts or
duct groups.

5. Minimum Space ketween Ducts: 3 inches between ducts and exterior
envelope wall, 2 inches between ducts for like services, and 1Z inches
between power and signal ducts.

6. Elbows: Use manufactured rigid steel conduit elbows for stub-ups at
poles and equipment, at building entrances through floor, and at changes of
direction in duct run.

a. Couple steel conduits to ducts with adapters designed for this
purpose, and encase coupling with 3 inches of concrete.
b. Stub-Ups to Equipment: For equipment mcunted on outdoor concrete

bases, extend steel conduit horizontally a minimum o¢f 60 inches from edge of
base. Install insulated grounding bushings on terminations at equipment.

7. Reinforcement: Reinforce concrete-encased duct banks where they
cross disturbed earth and where indicated. Arrange reinforcing rods and
ties without forming conductive or magnetic loops around ducts or duct
groups.

8. Forms: Use walls of trench to form side walls cof duct kank where
soil is self-supporting and concrete envelope can be poured without soil
inc¢lusions; otherwise, use forms.

9. Concrete Cover: Install a minimum of 3 inches of concrete cover at
top and bottom, and a minimum of 2 inches on each side of duct bank.
10. Pouring Concrete: Comply with requirements in "Concrete Placement®

Article in Section 033000 "Cast-in-Place Concrete." Place concrete carefully
during pours to prevent voids under and between conduits and at exterior
surface of envelope. Do not allow a heavy mass of ccncrete to fall directly
onto ducts. Allow concrete to flow to center of bank and rise up in middle,
uniformly filling all open spaces. Do nolt use power-driven agitating
equipment unless specifically designed for duct-bank application.

K. Direct-Buried Duct Banks:

1. Excavate trench bottom to provide firm and unifeorm support for duct
bank. Comply with requirements in Section 312000 "Earth Moving" for
preparation of trench bottoms for pipes less than 6 inches in nominal

diameter.

2. Support ducts on duct separators coordinated with duct size, duct
spacing, and cutdoor temperature.

3. Space separators close enough to prevent sagging and deforming of

ducts, with not less than five spacers per 20 feet of duct. Secure
separators to earth and to ducts te prevent displacement during backfill and
yet permit linear duct movement due t¢ expansion and contraction as

temperature changes. Stagger spacers approximztely 6 inches between tiers.

4. Depth: Install top of duct bank at least 36 inches below finished
grade unless otherwise indicated.

5. Set elevation of bottom of duct bank below frost line.

6. Install ducts with a minimum of 3 inches between ducts for like
services and 12 inches between power and signal ducts.

7. Tnstall manufactured rigid steel conduit elbows for stub-ups at

poles and equipment, at kuilding entrances through floor, and at changes of

direction in duct run.
a. Couple steel conduits tc ducts with adapters designed for this

purpose, and encase coupling with 3 inches of concrete.
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b. For equipment mounted on outdoor concrete bases, extend steel
conduit horizontally a minimum of 60 inches from edge cof eguipment pad or
fecundation. Install insulated grounding bushings on terminations at
equipment. .

8. After installing first tier of ducts, backfill and compact. Start
at tie-in point and work toward end of duct run, leaving ducts at end of run
free to move with expansion and contraction as temperature changes during
this process. Repeat preocedure after placing each tier, After placing last
tier, hand place backfill to 4 inches over ducts and hand tamp. Firmly tamp
backfill arcund ducts to provide maximum supporting strength. Use hand
tamper only. After placing controlled backfill over final tier, make [inal
duct connections at end of run and complete backfilling with normal
compaction. Comply with requirements in Section 312000 "Earth Moving" for
installation of backfill materials.

a. Place minimum 3 inches of sand as a bed for duct bank. Place
sand to a minimum of & inches above top level cf duct bank.

L. Warning Tape: Bury warning tape approximately 12 inches above all
concrete-encased ducts and duct banks. Align tape parallel to and within 3
inches of centerline of duct kank. Provide an additicnal warning tape for
each 12-inch increment of duct-bank width over a ncminal 18 inches. Space
additicnal tapes 12 inches apart, horizontally.

3.5 INSTALLATION OF HANDHOLES AND BCXES OTHER THAN PRECAST CONCRETE

A. Install handholes and boxes level and plumbk and with orientation and
depth coordinated with connecting ducts, to minimize bends and deflections
required for proper entrances. Use box extension if required to match
depths of ducts, and seal joint between box and extension as recommended by
manufacturer.

B. Unless otherwise indicated, support units on a level bed of crushed
stone or gravel, graded from 1/2-inch sieve to No. 4 sieve and compacted to
same density as adjacent undisturbed earth.

C. Elevation: 1In paved areas and trafficways, set cover flush with
finished grade. Set covers of other handholes 1 inch above finished grade.

n. Install handholes and boxes with bottom below frost line, below grade.
E. Install removable hardware, including pulling eyes, cable stanchions,
cable arms, and insulators, as required for installation and support of
cables and conductors and as indicated. Select arm lengths to be long
enough to provide spare space for future cables, but short enough to
preserve adequate working clearances in enclosure.

F. Field cut openings for ducts and conduits according to enclosure
manufacturer's written instructions. Cut wall of enclosure with a tool
designed for material to be cut. Size holes for terminating fittings to be
used, and seal around penetrations after fittings are installed.

3.6 GROUNDING

A, Ground undergrocund ducts and utility structures according te Section
260526 "Grounding and Bonding for Electrical Systems."

3.7 FIELD QUALITY CONTROL

A. Perform the feollowing tests and inspections and prepare test reports:
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1. Demonstrate capability and compliance with requirements on
completion of installation of underground ducts and utility structures.
2 Pull solid aluminum or wood test mandrel through duct to prove joint

integrity and adequate bend radii, and test for cut-of-round duct. Provide
a minimum 6-inch- long mandrel equal to 80 percent £ill of duct. If
obstructions are indicated, remove obstructions and retest.

3. Test manhole and handhecle grounding to ensure electrical continuity
of grounding and bonding connections. Measure and report ground resistance
as specified in Sectien 260526 "Grounding and Bonding for Electrical

Systems."”
B. Correct deficiencies and retest as specified above to demonstrate
compliance.
3.8 CLEANING
A. Pull leather-washer-type duct cleaner, with graduated washer sizes,

through full length of ducts. Follow with rubber duct swab for final
cleaning and to assist in spreading lubricant throughout ducts.

B. Clean internal surfaces c¢f manholes, including sump. Remove foreign
material.

-- End of Section --
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SECTICN Ze 05 53

TDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.

Warning lzbels and signs.

Instructicn signs.

Equipment identification labels.
Miscellaneous identification products.

00 =] oy Lo L N

1.2 ACTION SUBMITTALS

A. Product Data: For each electrical identification product indicated.
1.3 QUALITY ASSURANCE

A. Comply with ANSI Al3.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 2% CFR 1910.145.

D. Comply with ANST Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks,
laminating adhesives, and inks used by label printers, shall comply with UL
969.

PART 2 PRODUCTS
2.1 POWER RACEWAY IDENTIFICATION MATERIALS

A. Comply with ANSI Al3.1 for minimum size of letters for legend and for
minimum length of color field for each raceway size.

B. Colors for Raceways Carrying Circuits at 600 V or Less:
1. Black letters on an orange field.
2. Legend: Indicate veoltage and system cor service Lype.
C. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or

Less:Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparcund adhesive tape for
securing ends cof legend label.

D. Snap-Arcund Labels for Raceways Carrying Circuits at 00 V or Less:
S$lit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with

diameter sized tc suit diameter of raceway or cable it identifies and to
stay in place by gripping action.

E. Snap-Arcund, Color-Coding Bands for Raceways Carrying Circuits at 600
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or Less: S5lit, pretensioned, flexible, solid-ccleored acrylic sleeve, 2
inches long, with diameter sized to suit diameter of raceway or cable it
identifies and to stay in place by gripping action.

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A, Comply with ANST Al3.1 for minimum size of letters for legend and for
minimum length of color field for each raceway and cable size.

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with
a clear, weather— and chemical-resistant coating and matching wraparound
adhesive tape for securing ends of legend label.

C. Snap-Around Labels: Slit, pretensiocned, flexible, preprinted,
color-coded acrylic sleeve, with diameter sized to suit diameter of raceway
or cable it identifies and to stay in place by gripping action.

D. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible,
sclid-colored acrylic sleeve, 2 inches long, with diameter sized to suit
diameter of raceway or cable it identifies and to stay in place by gripping
action.

2.3 CONDUCTOR IDENTIFICATION MATERIALS

A. Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not
less than 3 mils thick by 1 to 2 inches wide.

B. Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with
a clear, weather- and chemical-resistant coating and matching wraparound
adhesive tape for securing ends of legend label.

cC. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type,
with circuit identification legend machine printed by thermal transfer or
equivalent process.

2.4 FLOOR MARKING TAPE

A, 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with black and white
stripes and clear vinyl overlay.

2.5 UNDERGROUND-LINE WARNING TAFPE

A, Tape:
1. Recommended by manufacturer for the method of installation and
suitable to identify and locate underground electrical and communications

utility lines.

2. Printing on tape shall be permanent and shall not be damaged by
burial cperations.
3. Tape material and ink shall be chemically inert, and not subject to

degrading when exposed to acids, alkalis, and other destructive substances
commonly found in soils.

B. Ceolor and Printing:
1. Comply with ANSI Z535.1 through ANSI 2535.5,
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.
3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,

COMMUNTCATIONS CABLE, OPTICAL FIBER CABLE.

2.6 WARNING LABELS AND SIGNS
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A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicelor,
pressure-sensitive adhesive labels, configured for display on front cover,
door, or other access to eguipment unless cotherwise indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs punched or drilled for fasteners, with
colors, legend, and size reguired for applicatiocn.

2. 1/4-inch grommets in corners for mounting.

3. Neminal size, 7 by 10 inches.
D. Warning label and sign shall include, but are not limited to, the
following legends:

i. Multiple Power Source Warning: "DANGER - ELECTRICAL SHCOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN

FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
2.7 INSTRUCTION SIGNS3

A. Engraved, laminated acrylic or melamine plastic, minimum
1/16-inch-thick for signs up to 20 sg. inches and 1/8 inch thick for larger
sizes.

1. Engraved legend with klack letters on white face.

2. Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic melding and arranged for attachment at
applicable equipment.

B. Adhesive Film Label: Machine printed, in black, by thermal transfer or
equivalent process. Minimum letter height shall be 3/8 inch.

C. Adhesive Film Label with Clear Protective Overlay: Machine printed, in
black, by thermal transfer or equivalent process. Minimum letter height
shall be 3/8 inch. Overlay shall provide a weatherproof and UV-resistant
seal for labkel.

2.8 EQUIPMENT IDENTIFICATION LABELS

A, Adhesive Film Label with Clear Protective Overlay: Machine printed, in
black, by thermal transfer or eguivalent process. Minimum letter height
shall e 3/8 inch. Overlay shall provide a weatherproof and UV-resistant
seal for label.

B. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive
backed, with white letters on a dark-gray background. Minimum letter height
shall be 3/8 inch.

C. Stenciled Legend: In nonfading, waterprooif, black ink or paint.
Minimum letter height shall be 1 inch

2.9 MISCELLANEOQUS IDENTIFICATION PRODUCTS
A. Paint: Comply with requirements in painting Sections for paint
materials and application requirements. Select paint system applicable for
surface material and location {exterior or interiocr}.
B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws

or stainless-steel machine screws with nuts and flat and lock washers.
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PART 3 EXECUTION
3.1 INSTALLATION

A. Location: Install identification materials and devices at locations
for most convenient viewing without interference with operation and
maintenance of eguipment.

B. Apply identification devices to surfaces that require finish after
completing finish work.

C. methods recommended by manufacturer of identification device.

D. Attach signs and plastic labels that are not self-adhesive type with
mechanical fasteners appropriate to the leccation and substrate.

E. System Identification Color-Coding Bands for Raceways and Cables: Each
color-coding band shall completely encircle cable or conduit. Flace
adjacent bands of two-color markings in ecntact, side by side. Localte bands
alt changes in direction, at penetrations cof walls and floors, at 50-foot
maximum intervals in straight runs, and at 25-foot maximum intervals In
congested areas.

F. Underground-Line Warning Tape: During backfilling of trenches install
continucus underground-line warning tape directly above line at 6 to 8
inches below finished grade. Use multiple tapes where width of multiple
lines installed in a common trench or concrete envelope exceeds 16 inches
overall,

G. Painted Identification: Comply with requirements in painting Secticns
for surface preparation and paint applicaticn.

3.2 IDENTIFICATICN SCHEDULE

A. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service,
Feeder, and Branch Circuits More Than 30 A, and 120 V to ground: Install
labels at 30-foot maximum intervals.

B. Aecessible Raceways and Cables within Buildings: Identify the covers
of each junction and pull box of the fellowing systems with self-adhesive
vinyl labels with the wiring system legend and system voltage. System
legends shall be as follows:

1. Emergency Power.
2. Power,
3. UPS.
C. Power—-Circuit Conductor Identification, 600 V or Less: For conductors

in wvaults, pull and junction boxes, manholes, and handholes, use
coler-coding conductor tape to identify the phase.

1. Color-Coding for Phase and Veltage Level Identification, 600 V or
less: Use colors listed below for ungrounded service feeder and
branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger
than No. 4 AWG, if authorities having jurisdiction permit.
b. Colors for 208/120-V Circuits:

1} Phase A: Black.
2} Phase B: Red.
3) Phase C: Blue.
c. Colors for 480/277-V Circuits:
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1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.
d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped

turns for a minimum distance of & inches from terminal points and in boxes
where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding. Locate bands to aveid obscuring
factory cable markings.

D. Install instructional sign including the ceolecr-code for grounded and
ungrounded conductors using adhesive-film-type labels.

E. Conductors to Be Extended in the Future: Attach marker tape to
conductors and list source.

F. Auxiliary Electrical Systems Conductcr Identification: Identify
field-installed alarm, control, and signal connections.

1. Identify conductors, cables, and terminals in enclosures and at
junctions, terminals, and pull points. Identify by system and clircuit
designation.

2. Use system of marker tape designations that is uniform and
consistent with system used by manufacturer for factory-installed
connections.

3. Coordinate identification with Precject Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual.

G. Locations of Underground Lines: Identify with underground-line warning
tape for power, lighting, communicaticn, and control wiring and optical
fiber cable.
1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables
and cables in raceway.

H. Workspace Indication: TInstall floor marking tape to show working
clearances in the direction of access to live parts. Workspace shall be as
required by NFPA 70 and 22 CFR 1926.403 unless otherwise indicated. Do not
install at flush-mcunted panelbcards and similar eguipment in finished

spaces.
I. Warning Tabels for Indocor Cabinets, Boxes, and Enclosures for Power and
Lighting: Baked-enamel warning signs.
1. Comply with 29 CFR 1910.145.
2, Tdentify system voltage with black letters on an orange background.
3. Apply to exterior of deocr, cover, or other access.
4. For equipment with multiple power or control sources, apply to door
or cover of equipment including, but not limited to, the following:
a. Power transfer switches.
b. Controls with external contrcl power connections.
J. Operating Instruction Signs: Install instruction signs to facilitate

proper operation and maintenance of electrical systems and ltems to which
they connect. Install instruction signs with approved legend where
instructions are needed for system or equipment operation.

K. Emergency Operating Instruction Signs: Install instruction signs with
white legend on a red background with minimum 3/8-inch- high letters for

emergency instructions at equipment used for power transfer.

L. Equipment Identification Labels: ©On each unit of equipment, install
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unique designation label that is consistent with wiring diagrams, schedules,
and the Operation and Maintenance Manual. Apply labels to disconnect
switches and protection equipment, central or master units, control panels,
control stations, terminal cabinets, and racks of each system. Systens
include power, lighting, control, communication, signal, monitoring, and
alarm systems unless equipment is provided with its ownh identification.

1. Labeling Instructions:

a. Indoor Equipment: laminated acrylic cr melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- high
letters on 1-1/2-inch- high label; where two lines of text are required, use
labels 2 inches high.

b, Outdoor Equipment: Engraved, laminated acrylic or melamine label
4 inches high.

C. Elevated Components: Increase sizes of labels and letters to
those appropriate for viewing from the floor.

d. Unless provided with self-adhesive mecans of attachment, fasten
labels with appropriate mechanical fasteners that do not change the NEMA or
NRTL rating of the enclosure.

-- End of Section --
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SECTICN 26 56 00

EXTERIOR LIGHTING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes:
1. Exterior luminaires with lamps and ballasts.
2. Luminaire-mounted photoelectric relays.
3. Poles and accessories.

1.2 STRUCTURAL ANALYSIS CRITERIA FCR POLE SELECTION

A. Dead Load: Weight of luminaire and its horizontal and vertical
supports, lowering devices, and supporting structure, applied as stated in
ARSHTC LTS-4-M.

B. Live Load: Single load of 500 1bf, distributed as stated in AASHTO
LTS-4-M.
C. Ice Load: Load of 3 lbf/sg. ft., applied as stated in RASHTO LTS-4-M
Ice Load Map.
D. Wind Load: Pressure of wind on pole and luminaire and banners and
banner arms, calculated and applied as stated in AASHTO LTS-4-M.
1. Basic wind speed for calculating wind load for pcles exceeding 49.2
feet in height is 150 mph.
a. Wind Importance Factor: 1.0
b. Minimum Design Life: 50 years.
c. Veleoecity Conversion Factors: 1.0.
Z. Rasic wind speed for caliculating wind load for poles 50 feet high or
less is 150 mph.
a. Wind Importance Factor: 1.0.
L. Minimum Design Life: 25 years
c. Velocity Conversion Factors: 1.0

1.3 ACTION SUBMITTALS
A Product Data: For each luminaire, pole, and support component,
arranged in order of lighting unit designaticn. TInclude data on features,

accesscories, and finishes.

B. Shop Drawings: Anchor-belt templates keyed to specific poles and
certified by manufacturer.

1.4 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories: Listed and labeled as
defined in NFPA 70, by a gqualified testing agency, and marked for intended
location and applicaticn.

B. Comply with IEEE C2, "National Electrical Safety Code.”

C. Comply with NFPA 70.
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PART 2 PRODUCTS
1.1 MANUFACTURERS

A. Products: Subject to compliance with requirements, provide product
indicated on Drawings

1.2 GENERAL REQUIREMENTS FOR LUMINAIRES

A, Luminaires shall comply with UL 1588 and be listed and labeled for
installation in wet locations by an NRTL acceptable to authorities having
Jurisdiction.

1. LER Tests Incandescent Fixtures: Where LER is specified, test
according to NEMA LE 5A.

2. LER Tests HID Fixtures: Where LER is specified, test according to

NEMA LE 5B.

B. Tateral Light Distributien Patterns: Comply with IESNA RP-8 for
parameters of lateral light distribution patterns indicated for luminaires.

C. Metal Parts: Free of burrs and sharp corners and edges.

D. Sheet Metal Components: Corrosion-resistant aluminum unless otherwise
indicated. Form and support to prevent warping and sagging.

E. Housings: Rigidly formed, weather- and light-tight enclosures that
will not warp, sag, or deform in use. Provide filter/breather for enclosed
luminaires.

F. Doors, Frames, and Other Internal Access: 8Smooth operating, free of
light leakage under cperating cenditions, and designed to permit relamping
without use cf toels. Designed te prevent doors, frames, lenses, diffusers,
and other components from falling accidentally during relamping and when
secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

G. Exposed Hardware Material: Stainless steel.

H. Plastig Parts: High resistance to yellowing and cother changes due tc
aging, exposure to heal, and UV radiation.

I. Light Shields: Metal baffles, factory installed and field adjustable,
arranged to block light distributicn to indicated portion of normally
illuminated area or field.

J. Reflecting surfaces shall have minimum reflectance as follows unless
otherwise indicated:

1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.
K. Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient

gaskets to seal and cushion lenses and refractors in luminaire doors.

L. Luminaire Finish: Manufacturer's standard paint applied to
factory-assembled and -tested luminaire before shipping. Where indicated,
match finish process and color of pole or support materials.

M. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's
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"Metal Finishes Manual for Architectural and Metal Products"™ for
recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-5P 1,
"Solvent Cleaning," to remove dirt, oil, grease, and other contaminants that
could impair paint bond. Grind welds and polish surfaces to a smecoth, even
finish, Remove mill scale and rust, if present, from uncoated steel,
complying with SSPC-3P S5/NACE No. 1, "White Metal Blast Cleaning," or
S5PC-SP 8, "Pickling."

2. Exterior Surfaces: Manufacturer's standard finish consisting of one
or mere coats of primer and two finish coats of high-gloss, high-build
poclyurethane enamel.

a. Coleor: As selected from manufacturer's standard catalog of
cclors.
N. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's

"Metal Finishes Manual for Architectural and Metal Products" for
recommendations for applying and designating finishes.

1. Finish designations prefixed by AA comply with the system
established by the Aluminum Associatien for designating aluminum finishes.
2. Natural Satin Finish: Provide fine, directional, medium satin

polish (AA-M32); buff complying with AR-M20; and seal aluminum surfaces with
clear, hard-coat wax.

3. Class I, Clear Anodic Finish: AA-M32C22A41 {(Mechanical Finish:
medium satin; Chemical Finish: etched, medium matte; Anodic Coating:
Architectural Class I, clear coating 0.018 mm or thicker) cemplying with
ARMAE 611.

4. Class I, Color Anodic Finish: AA-M32C22Aa42/A44 {Mechanical Finish:
medium satin; Chemiczl Finish: etched, medium matte; Anodic Coating:
Architectural Class I, integrally colored or electrelytically deposited
coleor coating 0.018 mm or thicker) complying with AAMA ©11.

a. Color: Dark brenze.

O. Factory-2pplied Labels: Comply with UL 15%8. Include recommended
lamps and ballasts. Labels shall be located whare they will be readily
visible Lo service personnel, but not seen from normal viewing angles when
lamps are in place.

1. Label shall include the following lamp and ballast characteristics:
a. "USES ONLY" and include specific lamp type.
b. Lamp tube configuration ({(twin, quad, triple), base type, and

nominal wattage for compact fluorescent luminaires.
. Start type {preheat, rapid start, instant start) compact
fluocrescent luminaires.
d. BNSI ballast type (M98, M57, etc.) for HID luminaires.
e. CCT and CRI for all luminaires

1.3 GENERAL REQUIREMENTS FCR POLES AND SUPPORT COMPONENTS

A Structural Characteristics: Comply with AASHTO LTS-4-M.

1 Wind-Load Strength of Poles: Adegquate at indicated heights above
grade without failure, permanent deflection, or whipping in steady winds of
speed indicated in "Structural Analysis Criteria for Pole Selection" Article.

2. Strength Analysis: For each pole, multiply the actual equivalent
projected area of luminaires and brackets by a factor of 1.1 to obtain the
equivalent projected area to be used in pole selection strength analysis.

B. Luminaire Attachment Provisions: Comply with luminaire manufacturers'

mounting requirements. Use stainless-steel fasteners and mounting bolts
unless otherwise indicated.
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C. Mountings, Fasteners, and Appurtenances: Corrosion-resistant items
compatible with support components.
1. Materials: Shall not cause galvanic acticn at contact points.
2. anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip
galvanized after fabkricaticn unless otherwise indicated.
3. Anchor-Bolt Template: Plywood or steel.
D. Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5

inches, with cover secured by stainless-steel captive screws.

E. Concrete Pole Foundations: Cast in place, with anchor bolts te match
pole-base flange. Concrete, reinforcement, and formwork are specified in
Section 033000 "Cast-in-Place Concrete.”

F. Power-Installed Screw Foundations: Factory fabricated by pole
manufacturer, with structural steel complying with ASTM A 36/A 36M and
hot-dip galvanized according to ASTM A 123/A 123M; and with top-plate and
mounting bolts to match pole kase flange and strength required to support
pole, luminaire, and accessories.

G. Breakaway Supports: Frangible breakaway supports, tested by an
independent testing agency acceptable to authorities having jurisdiction,
according to ARASHTO LTS-4-M.

1.4 STEEL PCOLES

A. Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum
yield of 46,000 psig ; one-plece construction up to 40 feet in height with
access handhole in pole wall.

1. Shape: Round, tapered.

2. Mounting Provisiens: Butt flange for bolted mounting on foundation
or breakaway support.

B. Steel Mast Arms: minaire brackets in "Brackets for Luminaires"
Paragraph below. Delete paragraph if luminaire brackets are adequately
described in the Exterior Lighting Device Schedule cor in details on Drawings.

cC. Brackets for Luminaires: Detachable, cantilever, without underbrace.
1. Adapter fitting welded to pole, allowing the bracket to be bolted to
the pole mounted adapter, then holted together with galvanized-steel bolts.
2. Cross Section: Tapered oval, with straight tubular end section to
accommodate luminaire.
3. Match pole material and finish.
D. Pole-Top Tenons: Fabricated to support luminaire or luminaires and

brackets indicated, and securely fastened to pole top.

E. Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying
with requirements in Section 260526 "Greunding and Bonding for Electrical
Systems, " listed for attaching grounding and bonding conductors of type and
gize listed in that Section, and accessible through handhole.

F. Cable Support Grip: Wire-mesh type with rotating attachment eye, sized
for diameter of cable and rated for a minimum load egual to weight of
supported cable times a 5.0 safety factor.

G. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for
field painting.
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H. Galvanized Finish: After fabrication, hot-dip galvanize complying with
ASTM A 123/a 123M.

I. Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for
Architectural and Metal Products" for recommendations for applying and
designating finishes.

1. Surface Preparaticn: Clean surfaces to comply with SSPC-SP 1,
"Solvent Cleaning,” to remove dirt, oil, grease, and other contaminants that
could impair paint bond. Grind welds and pclish surfaces to a smcocth, even
finish. Remove mill scale and rust, if present, from uncoated steel,
complying with SSPC=~SP 5/NACE Ne. 1, "White Metal Blast Cleaning," or with
SSPC-SP 8, "Pickling."

2. Interior surfaces of Pele: ©One coat of bituminous paint, or
otherwise treat for equal correcsion protection.
3. Exterior Surfaces: Manufacturer’'s standard finish consisting of one

or more coats of primer and two finish coats of high-gless, high-build
polyurethane enamel.

a. Color: As indicated by manufacturer’'s designations.

PART 3 EXECUTION

3.1 LUMINAIRE INSTALLATION

A. Install lamps in each luminaire.
B. Fasten luminaire to indicated structural suppecrts.
1. Use fastening methods and materials selected to resist seismic

forces defined for the application and approved by manufacturer.

C. Adjust luminaires that require field adjustment or aiming. Include
adjustment of photoelectric device to prevent false operation of relay by
artificial light sources, favoring a north crientation.

3.2 POLE INSTALLATION

A. Alignment: Align pole foundaticns and poles for optimum directional
alignment of luminaires and their mounting provisions on the pole.

8. Clearances: Maintzin the following minimum horizontal distances of
poles from surface and underground features unless otherwise indicated on
Drawings:

i. Fire Hydrants and Storm Drainage Piping: 60 inches.
2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet.
3. Trees: 15 feet from tree trunk.
C. Concrete Pole Foundations: Set anchor bolts acceording to anchor-bolt

templates furnished by pole manufacturer. Concrete materials, installation,
and finishing requirements are specified in Section 033000 "Cast-in-Place
Concrete.™

D. Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten
top nuts to torgue level recommended by pole manufacturer.

1. Use anchor belts and nuts selected to resist seismic feorces defined
for the application and approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or
expanding concrete grout firmly packed to £ill space.

3. Install base covers unless otherwise indicated.

a. Use a short piece of 1/2-inch- diameter pipe to make a drain hole

through grout. Arrange to drain condensation from intericor of pole.

SECTICON 26 56 00 Page 5



Technical Specifications

E. Embedded Poles with Tamped Farth Backfill: Set pcles to depth below
finished grade indicated on Drawings, but not less than one-sixth of pole
height.

1. Dig heles large encugh to permit use of tampers in the full depth of
hole.

2, Backfill in 6-inch layers and thoroughly tamp each layer so
compaction of backfill is equal to or greater than that of undisturbed earth.

F. Embedded Pcles with Concrete Backfill: Set poles in augered holes to
depth below finished grade indicated on Drawings, but not less than
one-sixth ¢f pole height.

1. Make holes 6 inches in diameter larger than pole diameter.

2. Fill augered hole around pole with air-entrained concrete having a
minimum cempressive strength of 3000 psi at 28 days, and finish in a dome
above finished grade.

3. Use a short piece of 1/2-inch- diameter pipe to make a drain hole
through concrete dome. Arrange to drain condensation from interior of pole.

4, Cure concrete a minimum of 72 hours before performing work on pole.
G. Poles and Pole Foundations Set in Concrete Paved Areas: Install peles

with minimum of 6-inch- wide, unpaved gap between the pole or pole
foundation and the edge of adjacent concrete slab. Fill unpaved ring with
pea gravel to a level 1 inch below top of concrete slab.

H. Raise and set poles using web fabric slings {not chain or cable).
3.3 CORROSION PREVENTION

A. Aluminum: Do not use in contact with earth or concrete. When In
direct contact with a dissimilar metal, protect aluminum by insulating
fittings or treatment.

B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for
Electrical Systems." In concrete foundations, wrap conduit with 0.010-inch-
thick, pipe-wrapping plastic tape applied with a 50 percent cverlap.

3.4 GROUNDING

A. Ground metal poles and support structures according to Section 280526
"Grounding and Bonding for Electrical Systems."
1. Install grounding electrode for each pole unless ctherwise indicated.
2. Install grounding conductor pigtail in the base for connecting
luminaire to grounding system.

B. Ground ncnmetallic poles and support structures according to Sectien
260526 "Grounding and Bonding for Electrical Systems.”

1. Install grounding electrode for each pole.

2. Install grounding conductor and conductor protecteor.

3. Ground metallic components of pole accesscories and foundations.

-— Bnd of Section —-
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SECTION 26 56 68

EXTERIOR ATHLETIC LIGHTING

PART 1 GENERAL
1.1 SUMMARY

A. Section includes lighting for the following outdoor sports venues:
1. Baseball fields.
2. Softhall fields.
3. Footkall fields.
4. Soccer fields.
5. Outdocr tennis courts.

1.2 DEFINITICNS

A, CV: Ceoefficient of variation; a statistical measure of the weighted
average of all relevant illumination values for the playing area, expressed
as the ratio of the standard deviation for all illuminance values to the
mean illuminance value.

B. LLD: Lamp lumen depreciation, which is the decrease in lamp output as
the lamp ages.

C. LLF: Light loss factor, which is the product of all factors that
contribute to light loss iIn the system.

D. UG: Unifermity gradient; the rate of change cof illuminance cn the
playing field, expressed as a ratic between the illuminances of adjacent
measuring points on a uniform grid.

1.2 PERFORMANCE REQUIREMENTS
A. Facility Type: Recreaticnal or social facility.

B. Illuminaticn Criteria:

1. Minimum average target illuminance level for each lighted area for
each sports venue and for the indicated class of play according to IESNA
RP-6.

2. CV and maximum-to-minimum uniformity ratios for each lighted area
equal te or less than those listed in IESNA RP-6 for the indicated class of
rlay.

3. UG levels within each lighted area equal to or less than those
listed in IESNA RP-6 for the indicated speed of sport.

cC. Illumination Calculations: Computer—analyzed point methed complying
with IESNA RE-6 to optimize selection, location, and aiming of luminaires.

1. Grid Pattern Dimensions: For playing areas of each sport and areas
of concern for spill-light control, c¢orrelate and reference calculated
parameters to the grid areas. Fach grid point represents the center of the
grid area defined by the length and width of the grid spacing.

2. Spill-Light Control: Minimize spill light for each playing area on
adjacent and nearby areas.
a. Prevent light trespass on properties near Project.
b. For areas indicated on Drawings as "spili-light critical," limit

the level of illuminance directed into the area from any luminaire cr group
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of luminaires, and measured 36 inches above grade to the following:

1) Maximum Horlzontal Illuminance: 0.25 fec.
2) Maximum Vertical Illuminance from the Direction of the
Greatest Contribution of Light: 1.0 fc
c. Calculate the horizeontal and vertical illuminance due to spill

light for points spaced 20 feet apart in areas indicated on Drawings as
"spill-light critieal,”™ to ensure that design meets the above limits.

3. Glare Control: Design illumination for each playing area to
minimize direct glare in adjacent and nearby areas.
a. Design source intensity of luminaires that may be observed at an

elevation of 60 inches above finished grade from nearby properties to be
less than 12,000 candela when so observed.
4. Determine LLF according to IESNA RP-%6 and manufacturer's test data.
a. Use LLD at 100 percent of rated lamp life. LLF shall be applied
te initial illumination to ensure that target illumination is achieved at
100 percent of lamp life and shall include consideration of field factor.
b. LLF shall not be higher than 70 percent, and may be lower when
determined by manufacturer after application of the bailast output and
optical system output according to IESNA RP-6.
5. Luminaire Mounting Height: Comply with IESNA RP-%, with
consideration for requirements to minimize spill light and glare].
G. Luminaire Placement: Luminaire clusters shall be outside the glare
zones defined by IESNA RP-6.

D. Baseball Fields:
1. IESNA RP-6, Class of Play: II.
2. Speed of Sport: Moderate.
3. Grid Pattern Dimensions: 30 by 30 feet.
E. Lighting Centrol: Manual, low voltage, or digital; providing the

following functions, integrated inte a single control staticn, with multiple
subcontrol statiens as indicated:

1. Control Station: Key-operated master switch, manual push-button
controls, and system status indicator lights.

F. Electric Power Distribution Requirements:
1. Electric Power: 120/240 V; single phase.

a. Include roughing-in of service indicated for nonsports
improvements on Project site.

b. Balance lcad between phases. TInstall wiring to balance three
phases at each support structure.

c. Include required overcurrent protective devices and individual
lighting control for each sports field or venue.

d. Include indicated feeder capacity and panelboard provisions for

future lighted sports field construction.

G. Seismic Performance: Luminaires, ballasts, and suppori structures
shall withstand the effects of ecarthquake motions determined according to
ASCE/SEI

1. The term "withstand™ means "the unit will remain in place without
separation of any parts from the device when subjected to the seismic forces
specified.

1.4 ACTION SUBMITTALS
A, Product Data: For each type of lighting product indicated. Include

the following:
1. Lamp life, output, and energy-efficiency data. Tamp data certified
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by NVLAP or NRTL; comply with IESNA LM-47.
2. Photometric data based on laboratory tests of each luminaire type,
complete with lamps, ballasts, and accessories; comply with IESNA LM-5.
a. Photometric data shall be certified by manufacturer's laboratory
with a current accreditation under the NVLAP for Energy Efficient Lighting
Products.

B. Delegated-Design Submittal: For exterior athletic lighting indicated
t6 comply with performance requirements and design criteria, including
analysis data signed and sealed by the gualified professional engineer
responsible for their preparation.

1. Drawings and specifications for construction of lighting system.
2. Manufacturer's determination of LLF used in design calculations.
3. Lighting system design calculations for the following:
a. Target illuminance.
b. Point calculations of heorizontal and vertical illuminance, CV,
and UG at minimum grid size and area.
c. Point calculations of horizontal and vertical illuminance in
indicated areas of concern for spill light.
d. Calculations of source intensity of luminaires cobserved at eye
level from indicated properties near the playing fields.
4, Electrical system design calculations for the following:
a. Short-circuit current calculations for rating of panelboards.
b. Total connected and estimated peak-demand electrical load, in
kilowatts, of lighting system.
c. Capacity of feeder required to supply lighting system.
5. Wiring reguirements, including reguired conductors and cables and
wiring methods.
6. Structural analysis data and calculations used for pole selection.
a. Manufacturer Wind-Load Strength Certificaticn: Submit

certification that selected total support system, including poles, complies
with AASHTO LTS§-4-M for location of Project.

1.5 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer, manufacturer.
B. Seismic Qualification Certificates: For luminaires, accessories, and
compenents, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification
is pased on actual test of assembled components or on calculation.

2. Dimensicned Outline Drawings of Equipment Unit: Identify center of
gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the
certification is based and their instzllation requirements.
C. Manufacturer Certificates: For support structures, including brackets,

arms, appurtenanges, bases, anchorages, and foundations, from manufacturer.
D. Field guality-control reports.
1.6 CLOSEOQUT SUBMITTALS

A. Operation and Maintenance Data: For sports lighting system components
to include in emergency, operation, and maintenance manuals.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized representative who
is trained and approved for installation of units required for this Project.
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B. Manufacturer Qualifications: Manufacturer's responsibilities include
fabricating sports lighting and providing professional engineering sexvices
needed to assume engineering responsibility.

1. Engineering Responsibility: Preparation of delegated-design
submittals and comprehensive engineering analysis by a qualified
professional engineer.

C. Luminaire Photometric Data Testing Laboratory: By manufacturers'
labeoratories that are accredited under the National Volunteer Laboratory
Accreditation Program for Energy Efficlent Lighting Products.

D. Field Testing Agency Qualifications: A qgualified independent
professional engineer not associated with Contractor or lighting eguipment
manufacturer.

E. Electrical Components, Devices, and Accessories: Listed and labeled as

defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

PART 2 PRODUCTS
2.1 LUMINAIRES, LAMPS, AND BALLASTS

A. Luminaires: Listed and labeled, by an NRTL acceptable to authorities
having jurisdiction, for compliance with UL 15%8 for installation in wet
locaticns.

1. Doors, Frames, and Other Internal Access: Smcoth operating, free
from light leakage under operating conditions, and arranged to permit
relamping without using tools. Arrange doors, frames, lenses, diffusers,
and cother pieces to prevent their accidental falling during relamping and

when secured in operating position. Doors shall be removable for cleaning
or replacing lens.
2. Exposed Hardware: Stainless-steel latches, fasteners, and hinges.
3. Spill-Light Control Devices: Internal louvers and external baffles
furnished by manufacturer and designed for secure attachment to specific
luminaire.

2.2 SUPPORT STRUCTURES

Al Support-Structure Wind-Load Strength: Poles and other support
structures, brackets, arms, appurtenances, bases, anchorages, and
foundations shall comply with AASHTO LTS-4-M and shall be certified by
manufacturers to withstand winds up to 175 mph without permanent deflection
or whipping.

B. Support-Structure Seismic Strength: Peoles or other support structures,
brackets, arms, appurtenances, bases, anchorages, and foundations shall he
designed te prevent separation of compenents or fracture of poles, luminaire
supports, or pole foundations during a seismic event.

c. Mountings, Fasteners, and Appurtenances:
1. Corrosion resistant, ccmpatible with support components, and which
shall not cause galvanic action at contact pcints.
a. Steel Components: Hot-dip galvanized after fabrication,
complying with ASTM A 123/A 123M.
b. Mounting Hardware Fasteners: Hot-dip galvanized, complying with
ASTM A 153/A 153M, or minimum 18-8 grade stainless steel.
2. Accommodate attachments and wiring of other indicated systems.
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D. Concrete for Pole Foundations: 3000-psi, 28-day minimum compressive
strength. Concrete, reinforcement, and formwerk are specified in Section
033000 "Cast-in-Place Concrete.”

E. Direct-buried steel structures or poles shall not be used.
2.3 POWER DISTRIBUTICN AND CONTROL

A. Wiring Method for Feeders, Subfeeders, Branch Circuits, and Contrel
Wiring: Underground nenmetallic raceway; No. 10 AWG minimum conductor size
for power wiring.

B. Electrical Enclosures Exposed to Weather: NEMA 250, Type 3R enclosure
constructed from corrosicon-resistant material, with hinged doors fitted with
padlock hasps or lockable latches.

2.4 SURGE PROTECTION

A. Surge Protection: Comply with requirements in Section 284313
"Transient-Voltage Suppression for Low-Voltage Electrical Power Circuits”

and include surge suppressors with the feollowing requirements:
1. Panelboard type

PART 3 EXECUTION

3.1 INSTALLATION

A, Use web fabric slings (not chain or cable) to raise and set structural
members. Protect eguipment during installation to prevent corrosion.

B. Install poles and other structural units level, plumb, and square.

c. Except for embedded structural members, grout void between pole base

and foundation. Use nonshrinking or expanding concrete grout firmly packed
in entire void space. Use a short piece of 1/2-inch- diameter pipe to make
a drain hole through grout. Arrange to drain condensation from interior of
pole.Nonshrink grout is specified in Section 053000 "Metal Fabrications."

D. Install controls and ballast housings in cabinets mounted on support
structure at least 10 feet above finished grade.

3.2 FIELD QUALITY CONTROL

A, Testing Agency: Engage a gualified testing agency to perform tests,
inspections, and analysis.

B. Perform tests, inspections, and analysis according to IESNA RP-6 and
IESNA LM-5 where applicable.

C. Tests and Inspections:

1. After installing sports lighting system and after electrical
circuits have been energized, perform proof-cf-performance field
measurements and analysis for compliance with regquirements.

2. Playing and Other Designated Areas: Make field measurements at
intersections of grids, dimensioned and located as specified in "Performance
Requirements” Article and as described below:

a. Baseball Fields: Measure at least 25 points ¢f the infield and
87 points of the outfield. Extend the grid 15 feet outside the foul lines,
extending to outfield boundary or fence.
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3. Make field measurements at established test points in areas of
concern for spill light and glare.

D. Correction of Illumination Deficiencies for Playing Areas: Make
corrections to illumination qguality or guantity, measured in field
quality-control tests, that varies from specified illumination criteria by
plus or minus 10 percent.

1. Add or replace luminaires, or change mounting height, revise aiming,
or install louvers, shields, or baffles.

2. If luminaires are added or mounting height is changed, revise aiming
and recalculate and modify or replace support structures if indicated.

3. Do not replace luminaires with units of higher or lower wattage
without Architect's approval.

4, Retest as specified above after repairs, adjustments, or
replacements are made.

5. Report results in writing.

E. Correction of Exgessive Illuminatioen in Spilli-Light-Critical Areas: If
measurements indicate that specified limits for spill light are exceeded,
make corrections to illumination guantity, measured in field guality-control
tests, that reduce levels to within specified maximum values.

1. Replace luminaires, or change mounting heights, revise aiming, or
install louvers, shields, or baffles.

2. Obtain Architect's approval to replace luminaires with units of
higher or lower wattage.

3. If mounting height is changed, revise aiming and recalculate and
modify or replace support structures if indicated.

4. Retest as specified above after repairs, adjustments, or
replacements are made.

5. Report results in writing.
F. Sports lighting will be considered defective if it does not pass tests

and inspections.
G. Prepare test and inspection reports.

-- End of Section —-
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SECTION 31 00 00

EARTHWORK

PART 1 GENERAL

1

.1 REFERENCES
The puklications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designaticen only.
AMERTICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATICN OFFICIALS
(AASHTC)
AASHTO T 180 {2017) Standard Method of Test for
Moisture-Density Relations of Soils Using
a 4.54-kg (10-1b) Rammer and a 457-mm
{18-in.) Drop
AMERICAN WATER WORKS ASSOCIATION (AWWA)
AWWA Co600 (2017) Installation of Ductile-Iron Mains
and Their Appurtenances
ASTM INTERNATIONAL (ASTM)
ASTM (C33/C33M (2018) Standard Specification for Concrete
Aggregates
ASTM C136/C1l36M (2019) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates
ASTM D698 (2012; E 2014; E 2015) Labocratory

Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-1bf/cu. ft.
(600 kN-m/cu. m.))

ASTM D1140 (2017) Standard Test Methods for
Determining the Amount cf Material Finer
than 75-pum {No. 200) Sieve in Soils by
Washing

ASTM D1556/D1556M (2015; B 2016) Standard Test Method for
Density and Unit Weight of Soil in Place
by Sand-Cone Method

ASTM D1557 {2012; E 2015) Standard Test Methods for
Laboratery Compaction Characteristics cf
Seil Using Modified Effort (56,000
ft-1bf/ft3) (270C kN-m/m3)

ASTM D2487 (2017; E 2020) Standard Practice for
Classification of Soils for Engineering
Purpcses (Unified Soil Classification
System)
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ASTM D4318 (2017; E 2018) Standard Test Methods for
Ligquid Limit, Plastic Limit, and
Plasticity Index of Soils

ASTM D4718/D4718M {2015) Standard Practice for Correction of
Unit Weight and Water Content for Scils
Contalning Oversize Particles

ASTM D6938 (2017a) Standard Test Method for In-Place
Density and Water Content of Scil and
Soil-Aggregate by Nuclear Methods {Shallow
Depth)

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety and Health Requirements
Manual

U.5. ENVIRONMENTAL PROTECTION AGENCY (EPA)

EPA &00/4-79/020 (1983) Methods for Chemical Analysis of
Water and Wastes

EPA SW-846.3-3 (1999, Third Editicon, Update III-A) Test
Methods for Evaluating Sclid Waste:
Physical/Chemical Methods

1.2 DEFINITICNS

1.2.1 Satisfactory Materials

Satisfactory materials comprise any materials classified by ASTM D2487 as
GW, GP, GM, GP-CM, GW-GM, GC, GP-GC, GM-GC, SW, SP, . Satisfactory
materials for grading comprise stones less than 8 inches, except for fill
material for pavements and railrcads which comprise stones less than 3
inches in any dimension.

1.2.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other corganic
matter or frozen material. WNotify the Contracting Officer when
encountering any contaminated materials.

1.2.3 Cohesionless and Cohesive Materials
Cohesionless materials include materials classified in ASTM D2487 as GW,
GP, SW, and SP. Cohesive materials include materials classified as GC,
sC, ML, CL, MH, and CH. Materials classified as GM and SM will be
identified as cchesionless only when the fines are nonplastic. Perform
testing, required for classifying materials, in accerdance with ASTM D4318,
ASTM C136/C136M and ASTM D1140

1.2.4 Degree of Compaction

Degree of compaction required, except as ncted in the second sentence, is
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expressed as a percentage of the maximum density obtained by the test
procedure presented in ASTM D1557 ASTM D698 abbreviated as a percent of
laboratory maximum density. Since ASTM D1557 applies only to scils that
have 30 percent or less by weight of their particles retained on the 3/4
inch sieve, express the degree of compaction for material having more than
30 percent by weight of their particles retained on the 3/4 inch siecve as
a percentage of the maximum density in accordance with AASHTCO T 180 and
corrected with ASTM D4718/D4718M. To maintain the same percentage of
coarse material, use the "remove and replace" procedure as described in
NOTE 8 of Paragraph 7.2 in AASHTO T 180.

1.2.5 Topsoil

Material suitable for topsoils obtained from offsite areas i1s defined as:
Natural, friable scil representative of preductive, well-drained soils in
the area, free of subscil, stumps, rocks larger than one inch diameter,
brush, weeds, toxic substances, and other material detrimental to plant
growth. Amend topsoll pH range to obtain a pH of 5.5 to 7.

1.2.6 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic driliing and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried
masonry, or concrete other than pavement exceeding [1/2] [ ] cubic yard

in wvolume. Removal of hard material will not be considered rock
excavation because of intermittent drilling and blasting that is performed
merely to increase production.

1.2.7 Unstable Material

Unstable materials are too wet to properly support the utility pipe,
conduit, or appurtenant structure.

1.2.8 Select Granular Material
1.2.8.1 General Reguirements

Select granular material consist of materials classified as GW, GP, SW, or
3P, by ASTM D2487 where indicated.

1.2.9 Initial Backfill Material
Initial backfill consists of select granular material or satisfactory
materials free from rocks of such size as recommended by the pipe

manufacturer, whichever is smaller.

1.2.10 Expansive Soils

1.3 SYSTEM DESCRIPTION

Subsurface scil boring logs are in the scoil survey study prepare for this
project and included in the contract documents. These data represent the
best subsurface information available; however, variations may exist in
the subsurface between boring locations.
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1.

3.1 Classification of Excavation

No consideration will be given to the nature of the materials, and all
excavation will be designated as unclassified excavaticen.

.3.1.1 Common Excavation

Include common excavation with the satisfactory removal and disposal of
all materials not classified as rock excavation.

.3.1.2 Rock Excavation

Submit notification of encountering rock in the preject. Include rock
excavation with blasting, excavating, grading, dispcsing of material
classified as rock, and the satisfactory removal and disposal of boulders
1/2 cubic yard or more in wvolume; scolid rock; rock material that is in
ledges, bedded deposits, and unstratified masses, which cannot be remocved
without systematic drilling and blasting; firmly cemented conglomerate
deposits possessing the characteristics of sclid rock impossible to remcve
without systematic drilling and blasting; and hard materials (sce
Definitiens). Include the removal ¢f any concrete or masonry structures,
except pavements, exceeding 1/2 cubic yard in volume that may be
encountered in the work in this classification. If at any time during
excavation, including excavation from borrow areas, the Contractor
encounters material that may be classified as rock excavation, uncover
such materizl and notify the Contracting Officer. Do not proceed with the
excavation of this material until the Contracting Officer has classified
the materials as common excavation or rock excavation and has taken cross
sections as required. Failure on the part of the Contractor to uncover
such material, notify the Contracting Cfficer, and allow ample time for
classification and cross sectioning of the undisturbed surface of such
material will cause the forfeiture of the Contractor's right of claim to
any classification or volume of material to be paid for other than that
allowed by the Contracting Cfficer for the areas of work in which such
deposits occur.

.3.2 Dewatering Work Plan

Submit procedures for accconplishing dewatering work.
1.4 SUBMITTALS
Government approval is required for submittals with a "G" or "3S"
classification. Submittals not having a "G" or "8" classification are for
information only.When used, a code following the "G" classificatien
identifies the office that will review the submittal feor the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PRCCEDURES :
5D-06 Test Reports
Testing
Beorreow Site Testing

5D-07 Certificates

Testing
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PART 2 PRODUCTS

2.

1 REQUIREMENTS FOR OFFSITE SOILS

Test offsite soils brought in for use as backfill for Teotal Petroleum
Hydrocarbons (TPH), RBenzene, Toluene, Ethyl Benzene, and Xylene (BTEX) and
full Toxicity Characteristic Leaching Procedure (TCLP} including
ignitability, corrosivity and reactivity. Backfill shall contain a
maximum of 100 parts per million (ppm) of total petroleum hydrocarbons
(TPH) and a maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl
Benzene, and Xylene {BTEX) and shall pass the TCPL test. Determine TPH
concentrations by using EPA 600/4-73/020 Method 418.1. Determine BTEX
concentrations by using EPA SW-846.3-3 Method 5030/8020. Perform TCLP in
accordance with EPA SW-846.3-3 Method 1311. Provide Borrow Site Testing
for TPH, BTEX and TCLP from a composite sample of material from the borrow
site, with at least ons test from each borrow site. Do not bring material
onsite until tests have been approved by the Contracting Cfficer.

2.2 BURIED WARNING AND IDENTIFICATION TAPE

Provide polyethylene plastic and metallic core or metallic-faced, acid-
and alkali-resistant, polyethylene plastic warning tape manufactured
specifically for warning and identification of buried utility lines.
Provide tape on rclls, 3 inches minimum width, color coded as specified
below for the intended utility with warning and identificaticen imprinted
in bold black letters continucusly over the entire tape length. Warning
and identificaticn to read, "CAUTICN, BURIED {(intended service) LINE
BELOW" or similar wording. Provide permanent color and printing,
unaffected by mecisture or secil.

Warning Tape Color Codes
Red Electric
Yellow Gas, 0il; Dangercus Materials
Orange Telephone and Other Communications
:Blue Water Systems
Green Sewer Systems
;White ~ [steam Systems B
Gray Compressed Air

2.1 Warning Tape for Metallic Piping

Provide acid and alkali-resistant polyethylene plastic tape conforming to
the width, color, and printing requirements specified above, with a
minimum thickness of 0.003 inch and a minimum strength of 1500 psi
lengthwise, and 1250 psi crosswise, with & maximum 350 percent elongation.
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2.2.2 Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and
printing requirements specified above, with a minimum thickness of 0.004
inch, and a minimum strength of 1500 psi lengthwise and 1250 psi
crosswise. Manufacture tape with integral wires, foil kacking, or other
means of enabling detection by a metal detector when tape is buried up to
3 feet deep. Encase metallic element of the tape in a protective Jjacket
or provide with other means of corrosicn protection.

2.3 DETECTION WIRE FOR NON-METALLIC PIPING

Insulate a single strand, solid copper detection wire with a minimum of 12
AWG .

2.4 CAPILLARY WATER BARRIER

Provide capillary water barrier of clean, poorly graded crushad rock,
crushed gravel, cr uncrushed gravel placed beneath a building slab with or
without a wvapor barrier to cut off the capillary flow of pore water to the
area immediately below. Conform to ASTM C33/C33M for fine aggregate
grading with a maximum of 3 percent by weight passing ASTM D1140, No. 200
sieve, or 1-1/2 inch and no more than 2 percent by weight passing the No.
4 size sieve or coarse aggregate Size 57, 67, or 77.

PART 3 EXECUTICN
3.1 STRIPPING OF TOPSCIL

Where indicated or directed, strip topseil to a depth of [4] [ ] inches.
Spread topsoil on areas already graded and prepared for tepscil, or
transported and deposited in stockpiles convenient te areas that are to
receive application of the topsoil later, or at locations indicated or
specified. Keep topscil separate from other excavated materials, brush,
litter, objectionable weeds, roots, stones larger than 2 inches in
diameter, and other materials that would interfere with planting and
maintenance operations. Remove from the site any surplus of topsoil from
excavations and gradings.

3.2 GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits
of the project to the lines, grades, and elevalions indicated and as
specified. Perform the grading in accordance with the typical sections
shown and the tolerances specified in paragraph FINISHING. Transport
satisfactory excavated materials and place in fill or embankment within
the limits of the work. Excavate unsatisfactory materials encountered
within the limits of the work below grade and replace with satisfactory
materials as directed. Include such excavated material and the
satisfactory material ordered as replacement in excavation. Dispose
surplus satisfactory excavated material not required for fill and
unsatisfactory excavated material as specified in paragraph DISPOSITION OF
SURPLUS MATERIAL. During construction, perform excavation and £ill in a
manner and sequence that will provide proper drainage at all times.
Excavate material required for fill or embankment in excess of that
produced by excavation within the grading limits from cther approved
areas selected by the Contractor as specified.
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3.2.1 Ditches, Gutters, and Channel Changes

Finish excavation of ditches, gutters, and channel changes by cutting
accurately to the cross sections, grades, and elevations shown on Drawings
Do not excavate ditches and gutters below grades shown. Backfill the
excessive open ditch or gutter excavatien with satisfactery, thoroughly
compacted, materizl or with suitable stone or cobble te grades shown.
Dispose excavated material as shown or as directed, except in no case
allow material be depcsited a maximum 4 feet from edge of a ditch.
Maintain excavations free from detrimental quantities of leaves, brush,
sticks, trash, and cther debris until final acceptance of the work.

3.2.2 Drainage Structures

Make excavations to the lines, grades, and elevations shown, or as
directed. Provide trenches and foundation pits of sufficient size to
permit the placement and removal of forms for the full length and width of
structure footings and foundations as shown. Clean rock or other hard
foundation material of loose debris and cut to & firm, level, stepped, or
serrated surface. Remove loose disintegrated rock and thin strata. Do
not disturb the bottom of the excavation when concrete or masonry is to be
placed in an excavated area. Do not excavate to the final grade level
until just before the concrete or masonry is to be placed. Where pile
foundations are to be used, stop the excavation of each pit at an elevation

1 foot above the base of the footing, as specified, before piles are
driven. After the pile driving has beaen completed, remove loose and
displaced material and complete excavation, leaving a smooth, solid,
undisturbed surface to receive the concrete or masonry.

3.2.3 Drainage

Provide for the collection and disposal of surface and subsurface water
encountered during construction. Completely drain construction site
during periods of construction to keep soil materials sufficiently dry.
Construct storm drainage features (ponds/basins) at the earliest stages of
site development, and throughout construction grade the constructicn area
to provide peositive surface water runcff away from the construction
activity and provide temporary ditches, swales, and other drainage
features and equipment as required to maintain dry seoils. When unsuitable
working platforms for sguipment operation and unsuitable scil support for
subsequent censtruction features develop, remove unsuitable material and
provide new scil material as specified herein. It is the responsibility
of the Contractor to assess the soil and ground water conditions presented
by the plans and specifications and to employ necessary measures to permit
construction to proceed.

3.2.4 Dewatering

Control groundwater flowing toward or into excavations to prevent
sloughing of excavation slopes and walls, boils, uplift and heave in the
excavation and to eliminate interference with orderly progress of
construction. Do not permit French drains, sumps, ditches or trenches
within 3 feet of the foundation of any structure, except with specific
written approval, and after specific contractual provisions for
restoration of the foundation area have been made. Take contrel measures
by the time the excavation reaches the water level in order to maintain
the integrity of the in situ material. While the excavation is open,
maintaln the water level continuously, at least 0.30 feet below the
working level. Operate dewatering system continucusly until construction

SECTION 31 00 G0 Page 7



Technical Specificaticns

work below existing water levels is complete. Submit performance records
weekly.

3.2.5 Trench Excavation Reguirements

Excavate the trench as recommended by the manufacturer of the pipe to be
installed. Slope trench walls below the top of the pipe, or make
vertical, and of such width as recommended in the manufacturer's printed
installation manual. Provide vertical trench walls where no
manufacturer's printed installation manual is available. Shore trench
walls, cut back to a stable slope, or provide with equivalent means of
protection for employees who may be exposed to moving ground cor cave in,
as determined by the Contractor’s Safety Engineer or other competent
person; refer to USACE puklication EM 385-1-1. Excavate trench walls
which are cut back to at least the angle of repose of the scil. Give
special attention to slopes which may be adversely affected by weather or
moisture content. Do not exceed the trench width below the pipe top of 24
inches plus pipe outside diameter (0.D.) for pipes of less than 24 inches
inside diameter, and do not exceed 36 inches plus pipe cutside diameter
for sizes larger than 24 inches inszide diameter. Where recommended trench
widths are exceeded, provide redesign, stronger pipe, or special
installation procedures by the Contractor. The Contractor is responsible
for the cost of redesign, stronger pipe, or special installation
procedures without any additional cost to the Government.

3.2.5.1 Bottom Preparation

Grade the bottoms of trenches accurately to provide uniform bearing and
support for the bottom quadrant of each section of the pipe. Excavate
bell holes tc the necessary size at each Jjeint or coupling to eliminate
point bearing. Remove stones of 75 inch or greater in any dimension, ox
as recommended by the pipe manufacturer, whichever is smaller, tc avoid
point bearing.

3.2.5.2 Remcval of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in
the bettom of the trench, remove such material 100 inch below the required
grade and replaced with suitable materials as provided in paragraph
BACKFILLING AND COMPACTION.

3.2.5.2 Removal of Unstable Material

Where unstable material is encountered in the bottem of the trench, remcve
such material to the depth directed and replace it to the proper grade
with select granular material as provided in paragraph BACKFILLING AND
COMPACTION., When removal of unstable material is required due to the
Contractor's fault or neglect in performing the work, the Contractor is
respensible for excavating the resulting material and replacing it without
additiconal cost to the Government.

3.2.5.4 Excavation for Appurtenances

Provide excavation for manholes, catch-basins, inlets, or similar
structures sufficient to leave at least 12 inches clear between the outer
structure surfaces and the face of the excavation or support members.
Clean rock or loose debris and cut to a firm surface either level,
stepped, or serrated, as shown or as directed. Remove loose disintegrated
rock and thin strata. Specify removal of unstable material. When
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concrete or masonry is to be placed in an excavated area, take special
care not to disturb the kottom of the excavation. Do not excavate to the
final grade level until just befcre the concrete or masonry is to be

placed.
3.2.¢6 Underground Utilities

The Contractor is responsible for movement of construction machinery and

equipment over pipes and utilities during construction. Report damage
to utility lines or subsurface construction immediately to the Contracting
Officer.

3.2.7 Structural Excavation

Ensure that footing subgrades have been inspected and approved by the
Ceontracting Officer prior to concrete placement. Excavate to bottom of
pile cap prior to placing or driving piles, unless authorized otherwise by
the Centracting Officer. Backfill and compact over excavations and
changes in grade due to pile driving cperations to 95 percent of ASTM D698
maximum density.

3.3 OPENING AND DRAINAGE OF EXCAVATTON

Notify the Contracting Officer sufficiently in advance of the opening of
any excavation or borrow pit to permit elevations and measurements of the
undisturbed ground surface to be taken. Except as oLherwise permitted,
excavation areas providing adeguate drainage. Transport overburden and
other spoil material te designated spoil areas or otherwise dispose of as
directed. Provide neatly trimmed and drained borrow pits after the
excavation is completed. Ensure that excavation of any area, operation of
borrow pits, or dumping of spoil material results in minimum detrimental
effects on natural environmental conditions.

3.4 SHCORING
3.4.1 General Requirements

Submit a Shoring and Sheeting plan for approval 15 days prior to starting
work. Submit drawings and calculaticns, certified by a registered
professional engineer, describing the methods for shoring and sheeting of
excavations. Finish shoring, including sheet piling, and install as
necessary to protect workmen, banks, adjacent paving, structures, and
utilities. Remove shoring, bracing, and sheeting as excavations are
backfilled, in a manner tc prevent caving.

3.4.2 Geotechnical Engineer

Hire a Professional Geotechnical Engineer to provide inspection of
excavations and soil/groundwater cenditicons throughout construction. The
Geotechnical Engineer is responsible for performing pre-construction and
periodic site visits throughout construction to assess site conditiocns.
The Geotechnical Engineer is responsible for updating the excavation,
sheeting and dewatering plans as constructicon progresses to reflect
changing conditions and submit an updated plan if necessary. Submit a
monthly written report, informing the Contractor and Contracting Officer
of the status of the plan and an acceunting of the Contractor's adherence
to the plan addressing any present or potential problems. The Contracting
Officer is responsible for arranging meetings with the Geotechnical
Engineer at any time throughout the contract duration.
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3.5 GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory
excavated material will be placed in embankments, fills, and required
backfills. Do nct haul satisfactory material excavated in cne grading
area to another grading area except when so directed in writing. Place
and grade stockpiles of satisfactory and wasted materials as specified.
Keep stockpiles in a neat and well drained condition, giving due
consideration to drainage at all times. Clear, grub, and seal by
rubber-tired equipment, the ground surface at stockpile locations;
separately stockpile excavated satlisfactory and unsatisfactory materials.
Protect stockpiles of satisfactory materials from contamination which may
destroy the quality and fitness of the stockpiled material. If the
Contractor fails to protect the stockpiles, and any material becomes
unsatisfactory, remove and replace such material with satisfactory
material from approved sources.

3.6 FINAL GRADE QF SURFACES TC SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be

prlaced. Only use excavation methods that wiil leave the foundation rock
in a solid and unshattered condition. Roughen the level surfaces, and cut
the sloped surfaces, as indicated, into rough steps or benches to provide
a satisfactory bond. Protect shales from slaking and all surfaces from
erosion resulting from ponding or water flow.

3.7 GRCUND SURFACE PREPARATION
3.7.1 General Requirements

Remcve and replace unsatisfactory material with satisfactory materials, as
directed by the Ceontracting Cfficer, in surfaces to receive fill or in
excavated areas. Scarify the surface to a depth of 6 inches before the
fill is started. Plow, step, bench, or break up sloped surfaces steeper
than 1 vertical to 4 horizontal so that the fill material will bond with
the existing material. When subgrades are less than the specified
density, break up the ground surface to a minimum depth of & inches,
pulverizing, and compacting to the specified density. When the subgrade
is part fill and part excavation or natural ground, scarify the excavated
or natural ground portion to a depth of 12 inches and compact it as
specified for the adjacent fill.

3.8 UTILIZATION OF EXCAVATED MATERIALS

Use satisfactory material removed from excavations, insofar as
practicable, in the construction of fills, embankments, subgrades,
shoulders, bedding (as backfill), and for similar purposes. Dispose
surplus satisfactory excavated material not reguired for fill and
unsatisfactory excavated material as specified in paragraph DISPOSITION OF
SURPLUS MATERIAL. Stockpile and use coarse rock from excavations for
constructing sliopes or embankments adjacent to streams, or sides and
bottoms of channels and for protecting against erosion. Do not dispose
excavated material to cbstruct the flow of any stream, endanger a partly
finished structure, impair the efficiency or appearance cof any structure,
or be detrimental to the completed work in any way
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3.

3.

3

3

3

3.2 BURIED TAPE AND DETECTION WIRE
g.1 Buried Warning and Identification Tape

Provide buried utility linres with utility identification tape. Bury tape
12 inches below finished grade; under pavements and slabs, bury tape 6
inches below top of subgrade.

9.2 Buried Detection Wire

Bury detection wire directly above non-metallic piping at a distance not
to exceed 12 inches above the top of pipe. Extend the wire continucusly
and unbroken, from manhcle to manhole. Terminate the ends of the wire
inside the manholes at each end of the pipe, with a minimum of 3 feet of
wire, coiled, remaining accessible in each manheole. Furnish insulated
wire over its entire length. Install wires at manholes between Lhe top of
the corbel and the frame, and extend up through the chimney seal between
the frame and the chimney seal. For force mains, terminate the wire in
the valve pit at the pump station end of the pipe.

10 FILLING, BACKFILLING AND COMPACTION

Place £fill and backfill beneath and adjacent to any and all type of
structures, in successive horizontal layers of loose material not more than

8 inches in depth, or in lccse layers not more than 5 inches in depth
when using hand-operated compaction equipment. Compact to at least 20
percent of laboratory maximum density for cohesive materials or 95 percent
of laboratory maximum density for cohesionless materlals, except as
otherwise specified. Perform compaction in such a manner as to prevent
wedging action or eccentric leading upon or against the structure.
Moisture condition fill and backfill material to a moisture content that
will readily facilitate ocobtaining the specified compaction.

Prepare ground surface on which backfill 1s to be placed and provide
compaction requirements for backfill materials in conformance with the
applicable porticons of paragraphs GRCUND SURFACE PREPARATION. Finish
compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory compactors, or other approved equipment.

L1001 Trench Backfill

Backfill trenches to the grade shown. Do not backfill the trench until
all specified tests are performed.

.10.1.1 Replacement of Unyielding Material

Replace unyielding materizl removed from the bottom of the trench with
select granular material or initial backfill material.

.10.1.2 Replacement of Unstable Materlial

Replace unstable material removed from the bottom cf the trench or
excavation with select granular material placed in layers not exceeding 6
inches loose thickness.

3.10.1.3 Bedding and Initial Backfill

Provide bedding of the type and thickness shown. Place initial backfill
material and compact it with approved tampers to a height of at least one
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foot above the utility pipe or conduit. Bring up the backfill evenly on
both sides of the pipe for the full length ¢f the pipe. Take care to
ensure thorough compaction of the fill under the haunches of the pipe.
Except as specified otherwise in the individual piping secticn, provide
bedding for buried piping in accordance with AWWA C600, Type 4, except as
specified herein. Compact backfill to teop of pipe tc 95 percent of

ASTM D698 maximum density. Provide plastic piping with bedding to spring
line of pipe. Provide materials as follows:

3.10.1.3.1 Class I

Angular, 0.25 to 1.5 inch, graded stone, including a number of fill
materials that have regicnal significance such as coral, slag, cinders,
crushed stone, and crushed shells.

3.10.1.3.2 Class II

Coarse sands and gravels with maximum particle size of 1.5 inch, including
various graded sands and gravels containing small percentages of fines,
generally granular and noncohesive, either wet or dry. Scoil Types GW, GP,
SW, and SP are included in this class as specified in ASTM D2487.

3.10.1.3.3 Sand
Clean, coarse-grained sand classified as SW or SP.
3.10.1.3.4 Gravel and Crushed Stone

Clean, coarsely graded natural gravel, crushed stone or a combination
thereof identified as GW or GP.

3.10.1.4 Final Backfill

Fill the remainder of the trench, except for special materials for
roadways, railroads and airfields, with satisfactory material. Place
backfill material and compact as follows:

3.10.1.4.1 Roadways, Railroads, and Airfields

Place backfill up to the reguired elevation as specified. Do not permit
water flooding or jetting methods of compaction.

3.10.1.4.2 Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas

Deposit backfill in layers of a maximum of 12 inches locse thickness, and
compact 1t to 85 percent maximum density for cohesive soils and 90 percent
maximum density for cchesicnless soils. Do net permit compaction by water
flooding or jetting. Apply this requirement to all other areas not
specifically designated above.

3.10.2 Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been
constructed and the concrete has been allowed to cure for 3 days, place
bpackfill in such a manner that the structure is not be damaged by the
shock of falling earth. Deposit the backfill material, compact it as
specified for final backfill, and bring up the backfill evenly on all
sides of the structure to prevent eccentric loading and excessive stress.
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3

11 SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the
specific utilities are as fcocllows:

.11.1 Electrical Distribution System

Provide a minimum cover of 24 inches from the finished grade to direct
burial cable and conduit or duct line, unless otherwise indicated.

.12 FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth
and compact surface in accordance with the lines, grades, and cross
sections or elevations shown. Provide the degree of finish for graded
areas within 0.1 foct of the grades and elevations indicated except that
the degree of finish for subgrades specified in paragraph SUBGRADE
PREPARATICN. Finish gutters and ditches in a manner that will result in
effective drainage. Finish the surface of areas to be turfed from
settlement or washing tc a smoothness suitable for the applicaticon of
turfing materials. Repair graded, topsoiled, or backfilled areas prior to
acceptance of the work, and re-established grades to the required
elevations and slopes.

12,1 Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained.
Maintain ditches and drains aleng subgrade to drain effectively at all
times. Do not disturb the finished subgrade by traffic or other
operation. Protect and maintain the finished subgrade in a satisfactory
condition until kallast, subbase, base, or pavement is placed. Do not
permit the storage or stockpiling of materials on the finished subgrade.
Do not lay subbase, base course, ballast, or pavement until the subkgrade
has been checked and approved, and in no case place subbase, base,
surfacing, pavement, or ballast on a muddy, spongy, or frezen subgrade.

.12.2 Capillary Water Barrier

Place a capilliary water barrier under concrete flcoor and area-way slabs
grade directly on the subgrade and compact with a minimum of two passes of
a hand-operated plate-type vibratory compactor.

.12.3 Grading Around Structures

Construct areas within 5 feet outside of each building and structure line
true-to-grade, shape to drain, and maintain free of trash and debris until
final inspection has been completed and the work has been accepted.

.13 PLACING TCPSOIL

On areas Lo receive topsocil, prepare the compacted subgrade soil to a 2
inches depth for bonding of topsecil with subsoil. Spread topsoil evenly
to a thickness of 100 inch and grade to the elevations and slopes shown.
Do not spread topsoil when frozen or excessively wet or dry. OCbtain
material required for topsoil in excess of that produced by excavation
within the grading limits from areas indicated.
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3.

14 TESTING

Perform testing by a Corps validated commercial testing laboratory or the
Contractor's validated testing facility. Submit qualifications of the
Corps validated commercial testing laboratory or the Contractor's
validated testing facilities. If the Contractor elects to establish
testing facilities, do not permit work reguiring testing until the
Contractor's facilities have been inspected, Corps validated and approved
by the Contracting Cfficer.

a. Determine field in-place density in accordance with ASTM D1556/D1556M
When test results indicate, as determined by the Contracting
Officer, that compacticn is not as specified, remove the material,

replace and recompact to meet specification requirements.

c. Perform tests on recompacted arsas to determine conformance with
specification requirements. Appoint a registered professional civil
engineer to certify inspections and test results. These
certifications shall state that the tests and observations were
performed by or under the direct supervision of the engineer and that
the results are representative of the materials or conditions being
certified by the tests. The following number of tests, if performed
at the apprepriate time, will be the minimum acceptable for each type

operation.

3.14.1 Fill and Backfill Material Gradation

One test per 180 cubic yards stockpiled or in-place source material.
Determine gradation of fill and backfill material in accordance with

A58TM C136/C1l36M

3.14.2 In-Place Densities

a. One test per 100 square feet, or fraction therecf, of each 1lift of
fill or backfill areas compacted by other than hand-operated machines.

3.14.3 Check Tests on In-Place Densities

If ASTM D6%38 is used, check in-place densities by ASTM D1556/D1556M as
follows:

a. One check test per lift for each 100 square feet, or fraction thereof,
of each 1ift of £fill or backfill compacted by other than hand-operated

machines.

b. One check test per 1ift for each 20 square feet, of fill or backfill
areas compacted by hand-operated machines.

c. One check test per lift for each 50 linear feet, or fraction thereof,
of embankment or backfill for roads

3.14.4 Moisture Contents

In the stockpile, excavation, or borrow areas, perform a minimum of two
tests per day per type of material or source of material being placed
during stable weather c¢onditiens. During unstable weather, perform tests
as dictated by local conditions and approved by the Contracting Officer.
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3.14.5 Optimum Moisture and Laboratory Maximum Density

Perform tests for each type material or source of material including
borrow material to determine the optimum moisture and laboratory maximum
density values. One representative test per 180 cubic yards of fill and
backfill, or when any change in material occurs which may affect the
optimum moisture content or laboratory maximum density.

3.14.6 Tolerance Tests for Subgrades

Perform continucus checks on the degree of finish specified in paragraph
SUBGRADE PREPARATTION during construction of the subgrades.

3.14.7 Displacement of Sewers

After other required tests have been performed and the trench backfill
compacted to 0.30, feet above the top of the pipe , inspect the pirpe to
determine whether significant displacement has occurred. Conduct this
inspection in the presence cf the Contracting Officer. Inspect pipe sizes
larger than 36 inches, while inspecting smaller diameter pipe by shining a
light or laser between manholes or manhole locations, or by the use of
television cameras passed through the pipe. If, in the judgment of the
Contracting Officer, the intericr of the pipe shows pcor alignment or any
other defects that would cause improper functioning of the system, replace
or repair the defects as directed at no additional cost to the Government.

3.15 DISPOSITION OF SURPLUS MATERIAL
Surplus material and excavated unsatisfactory material not required or
suitable for filling or backfilling, and brush, refuse, stumps, roots, and
timber shall be removed from Government property and properly disposed of

in accordance with all applicable laws and regulations.

~= End of Section --
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.2

SECTION 32 16 19

CONCRETE CURBS, GUTTERS AND SIDEWALKS

FART 1 GENERAL
1.1 UNIT PRICES
1.1.1 Measurement

1.1.1.1 Sidewalks

The quantities of sidewalks to be paid for will be the number of square
yards of each depth of sidewalk constructed as indicated.

1.1.1.2 Curbs and Gutters

The guanrtities of curbs and gutters to be paid for will be the number of
linear feet of each cross section constructed as indicated, measured along

the face of the curb at the gutter line.

i.1.2 Payment
1.1.2.1 Sidewalks

Payment of the guantities of sidewalks measured as specified will be at
the Contract unit price per square yard of the thickness specified.

1.1.2.2 Curbs and Gutters

Payment of the guantities of curbs and gutters measured as specified will
be at the Contract unit price per linear foot of each cross section.

REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by

the basic designation only.

AMERICAN ASSCCIATION OF STATE HIGHWAY AND TRANSPCRTATION OFFICIALS
(AASHTO)

ARASHTO M 182 {(?005; R 2017) Standard Specificaticn for
Burlap Cloth Made from Jute or Kenaf and
Cotton Mats

ASTM INTERNATIONAL ({ASTM)

ASTM A615/A615M {2020) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement

ASTM A1064/A1064M {2017) Standard Specification for

Carbon-Steel Wire and Welded Wire
Reinforcement, Plain and Deformed, for
Concrete
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ASTM C31/C31M (2019%a) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

ASTM C143/C143M (2020} Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C171 (2020) Standard Specification for Sheet
Materials for Curing Concrete

ASTM C172/Cl72M (2017) Standard Practice for Sampling
Freshly Mixed Concrete

ASTM C173/C173M {2016) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Volumetric Methed

ASTM C231/C231M (2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C309 {2011) Standard Specificaticn for Liquid
Membrane—-Forming Compounds for Curing
Concrete

ASTM C920 {2018) Standard Specification for

Flastomeric Joint Sealants

ASTM D1751 {2004; E 2013; R 2013) Standard
Specification for Preformed Expansion
Joint Filler for Concrete Paving and
Structural Construction {(Nonextruding and
Resilient Bituminous Types)

ASTM D1752 (2018) Standard Specificaticn for
Preformed Spcnge Rubber, Cork and Recycled
PVC Expansion Joint Fillers fer Concrete
Paving and Structural Constructicn

ASTM D5893/D5893M (2016) Standard Specification for Cold
Applied, Single Component, Chemically
Curing Silicone Joint Sealant for Portland
Cement Concrete Pavements

INTERNATIONAL CODE COUNCIL (ICC}

ICC All17.1 COMM (2017) Standard And Commentary Accessible
and Usable Buildings and Facilities

1.3 SUBMITTALS

Government approval is reaquired for submittals with a "G" or "S"
classification. Submittals not having a "G" or "S" classification are for
information only. When used, a code folleowing the "G" classification
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PRCCEDURES:

3p-03 Preoduct Data
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Concrete
Biodegradable Form Release Agent]
5D-06 Test Reports
Field Quality Control
1.4 FEQUIPMENT, TOOLS, AND MACHINES
1.4.1 General Requirements

Plant, equipment, machines, and tools used in the work will be subject to
approval and must be maintained in a satisfactory werking condition at all
times. Use equipment capable of producing the required product, meeting
grade controls, thickness control and smoothness requirements as
specified. Discontinue using equipment that produces unsatisfactory
results. Allow the Contracting Officer access at all times to the plant
and equipment to ensure proper operation and compliance with
specifications.

1.4.2 Slip Form Eguipment

Slip form paver or curb forming machines, will be approved based on trial
use on the job and must be self-propelled, automatically contrelled,
crawler mounted, and capable of spreading, ccnsolidating, and shaping the
plastic concrete to the desired cross section in one pass.

1.5 ENVIRCNMENTAL REQUIREMENTS
1.5.1 Placing During Warm Weather
The temperature cof the concrete as placed must not exceed 85 degrees F
except where an approved retarder is used. Cocl the mixing water and

aggregates as necessary to maintain a satisfactory placing temperature.
The placing temperature must not exceed 9% degrees F at any time.

PART 2 PRCDUCTS

2.1 CONCRETE
Provide concrete conforming to the applicable requirements of Section
03 30 00 CAST-IN-PLACE CONCRETE except as otherwise specified. Concrete
must have a minimum compressive strength of 3500 psi at 28 days. Size of

aggregate must not exceed 1-1/2 inches. Submit ccpies of certified
delivery tickets for all concrete used in the construction.

2.1.1 Air Content

Use concrete mixtures that have an air content by velume of concrete of 5
te 7 percent, based con measurements made immediately after discharge from
the mixer.

2.1.2 S1lump
Use concrete with a slump of 3 inches plus or minus 1 inch for hand placed

concrete or 1 inch plus or minus 1/2 inch for slipformed concrete as
determined in accordance with ASTM C143/C143M.
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2.1.3 Reinforcement Steel

Use reinforcement bars conforming to ASTM A615/A615M. Use wire mesh
reinforcement conforming to ASTM Al(0ed/Al064M.

2.2 CONCRETE CURING MATERIALS
2.2.1 Impervious Sheet Materials

Use impervicus sheet materials conforming to ASTM Cl171, type optional,
except that polyethylene film, if used, must be white opague.

2.2.2 Burlap
Use burlap conforming to AASHTO M 182.
2.2.3 White Pigmented Membrane-Forming Curing Compound

Use white pigmented membrane-forming curing compound conforming to
ASTM C309, Type 2.

2.3 CONCRETE PROTECTION MATERIALS
Use concrete protection materials consisting of a linseed o0il mixture of
equal parts, by volume, of linseed oil and either mineral spirits,
naphtha, or turpentine. At the option of the Contractor, commercially
prepared linseed oil mixtures, formulated specifically for application to

concrete to provide protection against the action of deicing chemicals may
be used, except that emulsified mixtures are not acceptable.

2.4 JOINT FILLER STRIPS
2.4.1 Contraction Joint Filler for Curbk and Gutter
Use hard-pressed fiberboard contraction joint filler for curb and gutter.
2.4.,2 Expansion Joint Filler, Premolded

Onless otherwise indicated, use 1/2 inch thick premclded expansion joint
filler conforming to ASTM D1751 or ASTM D1752.

2.5 JOINT SEALANTS

Use cold-applied joint sealant conforming to ASTM C920 or ASTM D5893/D58%3M.

2.6 FORM WCRK

Design and construct form work to ensure that the finished concrete will
conform accurately to the indicated dimensions, lines, and elevations, and
within the tolerances specified. Use wood or steel forms that are
straight and of sufficient strength to resist springing during depositing
and consolidating concrete.

2.6.1 Wood Forms
Use forms that are surfaced plank, 2 inches nominal thickness, straight

and free from warp, twist, leose knots, splits or other defects. Use
forms with a nominal length of 10 feet. Radius bends may be formed with
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3/4 inch boards, laminated to the required thickness.
2.6.2 Steel Forms

Use channel-formed sections with a flat top surface and welded braces at
each end and at not less than two intermediate points. Use forms with
interlocking and self-aligning ends. Provide flexible forms for radius
forming, corner forms, form spreaders, and fillers as needed. Use Zorms
with a nominal length of 10 feet and that have a minimum of 3 welded stake
pockets per form. Use stake pins consisting of solid steel rods with
chamfered heads and pointed tips designed for use with steel forms.

2.6.3 Sidewalk Forms

Use sidewalk forms that are of a height equal to the full depth of the
finished sidewalk.

2.6.4 Curb and Gutter Forms

Use curb and gutter cutside forms that have a height equal to the full
depth of the curb or gutter. Use rigid forms for curb returns, except
that benders or thin plank forms may be used for curb or curb returns with
a radius of 10 feet or more, where grade changes coccur in the return, or
where the central angle is such that a rigid form with a central angle of
90 degrees cannot be used. Back forms for curb returns may be made of
1-1/2 inch benders, for the full height of the curb, cleated together. 1In
lieu of inside forms for curbs, a curb "mule"™ may be used for ferming and
finishing this surface, provided the results are approved.

2.6.5 Bicdegradable Form Release Agent
Use form release agent that is colorless and biodegradableand that is
composed of at least 87 percent biobased material. Provide product that
does not bond with, stain, or adversely affect concrete surfaces and does
not impair subseguent treatments of concrete surfaces. Provide form
release agent that does not contain diesel fuel, petroleum-based
lubricating cils, waxes, or kerosene.

2.7 Detectable Warning System

Detectable Warning Systems shown on the Contract plans are to meet
regquirements of ICC All7.1 COMM - Section 705,

PART 3 EXECUTION
3.1 SUBGRADE PREPARATION

Construct subgrade tc the specified grade and cross section prior to
concrete placement.

32.1.1 Sidewalk Subgrade
Place and compact the subgrade in accordance with Section 21 00 00
EARTHWORK . Test the subgrade for grade and cross section with a template
extending the full width of the sidewalk and supported belween side forms.
3.1.2 Curk and Gutter Subgrade

Place and compact the subgrade in accordance with Section 31 00 0O
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EARTHWORK . Test the subgrade for grade and ¢ross section by means of a
template extending the full width of the curb and gutter. Use subgrade
materials equal in bearing gquality to the subgrade under the adjacent
pravement.

3.1.3 Maintenance of Subgrade

Maintain subgrade in a smocth, compacted cendition in conformity with the
required section and established grade until the concrete is placed. The

subgrade must be in a moist condition when concrete is placed. Prepare
and protect subgrade so that it is free from frost when the concrete is
deposited.

3.2 FORM SETTING

Set forms to the indicated alignment, grade and dimensions. Held forms
rigidly in place by a minimum of 3 stakes per form placed at intervals not
to exceed 4 feet. Use additional stakes and braces at corners, deep
sections, and radius bends, as required. Use clamps, spreaders, and
braces where required to ensure rigidity in the forms. Remove forms in a
manner that will not injure the concrete. Do not use bars or heavy tools
against the concrete when removing the forms. Promptly and satisfactorily
repalr concrete found to be defective after form removal. Clean forms and
coat with form oil or biodegradable form release agent each time before
concrete is placed. Wood forms may, instead, be theoroughly wetted with
water before concrete is placed, except that with probable freezing
temperatures, oiling is mandatory.

3.2.1 Sidewalks

Set forms for sidewalks with the upper edge true to line and grade with an
allowable tolerance of 1/8 .inch in any 10 foot long secticn. After forms
are set, grade and alignment must be checked with a 10 foect straightedge.
Sidewalks must have a transverse slope of 1/4 inch per fcot Do not remove
side forms less than 12 hours after finishing has been completed.

3.2.2 Curbs and Gutters

Remove forms used along the front of the curb not less than 2 hours nor
more than 6 hours after the concrete has been placed. Do not remove forms
used along the back of curk until the face and top of the curk have been
finished, as specified for concrete finishing. Do not remove gutter forms
while the concrete is sufficiently plastic to slump in any direction.

3.3 SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1 Fermed Sidewalks
Place concrete in the forms in one layer. When consolidated and finished,
the sidewalks must be of the thickness indicated. Use a strike-off guided
by side forms after concrete has been placed in the forms to bring the
surface to proper section to be compacted. Consolidate concrete by
tamping and spading or with an approved vibrator. Finish the surface to
grade with a strike off.

3.3.2 Concrete Finishing
After straightedging, when most of the water sheen has disappeared, and

just before the concrete hardens, finish the surface with a wood or
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magnesium float or darby to a smooth and uniformly fine granular or sandy
texture free of waves, irregularities, or tool marks. Produce a scored
surface by brooming with a fiber-kristle brush in a direction transverse
to that of the traffic, followed by edging.

3.3.3 Edge and Joint Finishing

Finish all slab edges, including those at formed joints, with an edger
having a radius of 1/8 inch. Edge transverse Jjoints before brooming.
Eliminate the flat surface left by the surface face of the edger with
prooming. Clean and solidly fill corners and edges which have crumbled
and areas which lack sufficient mortar for proper finishing with a
properly proporticned mertar mixture and then finish.

3.3.4 Surface and Thickness Tolerances

Finished surfaces must not wvary more than 3/16 inch from the testing edge
of a 10-foot straightedge. Permissible deficiency in section thickness
will be up to 1/4 inch.

3.4 CURE AND GUTTER CONCRETE FLACEMENT AND FINISHING

3.4.1 Formed Curb and Gutter
Place concrete to the required section in a single 1ift. Consclidate
concrete using approved mechanical vibrators. Curve shaped gutters must
bhe finished with a standard curb "mule".

3.4.2 Curb and Gutter Finishing

Approved slipformed curk and gutter machines may be used in lieu of hand
placement.

3.4.3 Concrete Finishing

Float and finish exposed surfaces with a smooth wood fleoat until true to
grade and section and uniform in texture. Brush floated surfaces with a
fine-hair brush using longitudinal strokes. Round the edges of the gutter
and top of the curb with an edging tool to a radius of 1/2 inch.
Immediately after removing the front curb form, rub the face of the curb
with a wood or concrete rubbing block and water until blemishes, form
marks, and tool marks have been removed. Brush the front curb surface,
while still wet, in the same manner as the gutter and curb top. Finish
the top surface of gutter and entrance to grade with a wood flecat.

3.4.4 Joint Finishing
Finish curb edges at formed joints as indicated.

3.4.5 Surface and Thickness Tolerances
Finished surfaces must not vary more than 1/4 inch from the testing edge
of a 10-foot straightedge. Permissible deficiency in section thickness
will be up to 1/4 inch.

3.5 SIDEWALK JOINTS
Construct sidewalk joints to divide the surface into rectangular areas.

Space transverse contraction joints at a distance equal to the sidewalk
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width or 5§ feet on centers, whichever is less, and continucus across the
slab. Construct longitudinal ccntraction joints along the centerline of
all sidewalks 10 feet or more in width. Construct transverse expansicn
joints at sidewalk returns and opposite expansion joints in adjoining
curbs. Where the sidewalk is not in contact with the curk, install
transverse expansion joints as indicated. Form expansion joints around
structures and features which project through or into the sidewalk
pavement, using joint filler of the type, thickness, and width indicated.
Expansion joints are not required between sidewalks and curb that abut the
sidewazlk longitudinally.

3.5.1 Sidewalk Contraction Joints

Form contraction joints in the fresh concrete by cutting a groove in the
top porticn of the slab to a depth of at least one-fourth of the sidewalk
slab thickness. Unless otherwise approved or indicated, elther use a
jointer to cut the groove or saw a groove in the hardened concrete with a
power-driven saw. Construct sawed joints by sawing a groove in the
concrete with a 1/8 inch blade. Provide an ample supply of saw blades on
the jobsite before concrete placement is started. Provide at least one
standby sawing unit in good working order at the jobsite at all times
during the sawing operations.

3.5.2 Sidewalk Expansion Joints

Form expansion joints using 1/2 inch joint filler strips. Joint filler
in expansion joints surrcunding structures and features within the
sidewalk may consist of preformed filler material conforming to ASTM D1752
or building paper. Hold joint filler in place with steel pins or other
devices to prevent warping of the filler during floating and finishing.
Immediately after finishing operations are completed, round joint edges
using an edging tool having a radius of 1/8 inch. Remove any concrete
over the jeoint filler. At the end of the curing period, clean the top of
expansion joints and £ill with cold-applied joint sealant. Use joint
sealant that is gray or stone in color. Thoroughly clean the joint
opening before the sealing material is placed. Do not spill sealing
material on exposed surfaces of the concrete. Apply joint sealing
material only when the concrete at the joint is surface dry and
atmospheric and concrete temperatures are above 50 degrees F. Immediately
remove any excess material on exposed surfaces of the concrete and clean
the concrete surfaces.

3.5.3 Reinforcement Steel Placement

Accurately and securely fasten reinforcement steel in place with suitable
supports and ties before the concrete is placed.

3.6 CURB AND GUTTER JOINTS

Construct curb and gutter joints at right angles to the line of curb and
gutter.

3.6.1 Contraction Joints
Construct contracticn joints directly opposite contraction joints in

abutting portland cement concrete pavements and spaced so that monolithic
sections between curbk returns will not be less than 5 feet nor greater than

15 feet in length.
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a. Construct contraction joints (except for slip forming) by means of 1/8
inch thick separaters and of a sectien conforming to the cross section
of the curb and gutter. Remove separators as soon as practicable
after concrete has set sufficiently to preserve the width and shape of
the joint and prior to finishing.

b. When slip forming is used, cut the ceontraction jeoints in the top
portion of the gutter/curb hardened concrete in a continucus cut
across the curb and gutter, using a power-driven saw. Cut the
contraction joint tec a depth of at least cne-fourth of the gutter/curb
depth using a 1/8 inch saw blade.

6.2 Expansicn Joints

Form expansion joints by means of preformed expansion joint filler
material cut and shaped to the c¢ross section cf curb and gutter.
Construct expansion joints in curb and gutter directly opposite expansion
joints of abutting portland cement concrete pavement using the same type
and thickness of jeoints as joints in the pavement. Where curbk and gutter
do not abut portland cement concrete pavement, provide expansion joints at
least 1/2 inch in width at intervals not less than 30 feet nor greater than
120 feet. Seal expansion joints immediately following curing of the
concrete or as soon thereafter as weather conditicns permit. Seal
expansion joints and the top 1 inch depth cf curb and gutter
contraction-joints with joint sealant. Thoroughly clean the joint opening
before the sealing material is placed. Do not spill sealing material on
exposed surfaces of the concrete. Concrete at the joint must be surface
dry and atmospheric and concrete temperatures must be above 50 degrees F
at the time of application of Joint sealing material. Immediately remove
excess material on exposed surfaces of the concrete and clean concrete
surfaces.

7 CURING AND PROTECTION

L7l General Reguirements

Protect concrete against loss of moisture and rapid temperature changes
for at least 7 days from the beginning of the curing operation. Protect
unhardened concrete from rain and flowing water. All equipment needed for
adequate curing and protection of the concrete must be on hand and ready
for use before actual concrete placement begins. Protect concrete as
necessary to prevent cracking of the pavement due tc temperature changes
during the curing period.

L7101 Mat Method

Cover the entire exposed surface with two or mere layers of burlap.
Overlap mats at least é inches. Thoroughly wet the mat with water prior
to placing on concrete surface and keep the mat continucusly in a
saturated condition and in intimate contact with concrete for not less
than 7 days.

70102 Impervious Sheeting Method

Wet the entire exposed surface with a fine spray of water and then cover
with impervious sheeting material. Lay sheets directly on the concrete
surface with the light-colored side up and overlapped 12 inches when a
continuous sheet is not used. Use sheeting that is not less than 1l8-inches
wider than the concrete surface to be cured. Secure sheeting using heavy
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wood planks or & bank of moist earth placed azleng edges and laps in the
sheets. Satisfactorily repair or replace sheets that are torn or
otherwise damaged during curing. Sheeting must remain on the concrete
surface to be cured for not less than 7 days

3.7.1.3 Membrane Curing Method

Apply a uniform coating of white-pigmented membrane-curing compound to the
entire exposed surface of the concrete as soon after finishing as the free
water has disappeared from the finished surface. Coat formed surfaces
immediately after the forms are removed and in no case longer than 1 hour
after the removal ¢f forms. Do not allow concrete surface to dry before
application of the membrane. If drying has occurred, moisten the surface
of the concrete with a fine spray of water and apply the curing compound
as soon as the free water disappears. Apply curing compound in two coats
by hand-operated pressure sprayers at a coverage of approximately 200
square feet/gallon for the total of both coats. Apply the second coat in
a direction approximately at right angles to the direction of application
of the first ccat. The compound must form a uniform, continuous, coherent
film that will not c¢heck, crack, or peel and must be free from pinholes or
other imperfecticns. If pinholes, abrasion, or other discontinuities
exist, apply an additional coat to the affected areas within 30 minutes.
Respray concrete surfaces that are subjected to heavy rainfall within 3
hours after the curing compound has been applied by the method and at the
coverage specified above. Respray areas where the curing compound is
damaged by subsequent construction operations within the curing period.
Take precautions necessary to ensure that the concrete is properly cured
at sawed joints, and that no curing compound enters the joints. Tightly
seal the top of the joint opening and the joint groove at expoesed edges
pefore the concrete in the region of the joint is resprayed with curing
compound. Use a method used for sealing the Jjoint groove that prevents
loss of moisture from the joint during the entire specified curing

period. Provide approved standby facilities for curing concrete pavement
at & location accessible to the jobsite for use in the event of mechanical
failure of the spraying equipment or other conditions that might prevent
correct application of the membrane-curing compound at the proper time.
Adequately protect concrete surfaces to which membrane-curing cempounds
have been applied during the entire curing periocd from pedestrian and
vehicular traffic, except as required for jeint-sawing operations and
surface tests, and from cther possible damage to the continuity of the
membrane.

3.7.2 Rackfilling
After curing, remove debris and backfill, grade, and compact the area
adjeoining the concrete to conform to the surrcunding area in accordance
with lines and grades indicated.

3.7.3 Protection
Protect ccmpleted concrete from damage until accepted. Repair damaged
concrete and clean concrete discolored during construction. Remove and
reconstruct concrete that is damaged for the entire length between
regularly scheduled joints. Refinishing the damaged portion will not be
acceptable. Dispose of removed material as directed.

3.7.4 Protective Ceocating

Apply a protective coating of linseed oil mixture to the exposed-to-view
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concrete surface after the curing period, if concrete will be exposed to
de-icing chemicals within 6 weeks after placement. Moist cure concrete to
receive a protective coating.

3.7.4.1 Applicaticn

Complete curing and backfilling operation prior to applying two coats of
protective coating. Concrete must be surface dry and clean before each
application. Spray apply at a rate of not more than 50 square vards/gallon

for first application and not more than 70 square yards/gallon for second
application, except that the number of applicaticns and coverage for each
application for commercially prepared mixture must be in accordance with
the manufacturer's instructions. Protect coated surfaces from vehicular
and pedestrian traffic until dry.

3.7.4.2 Precautions

Do not heat protective ccating by direct application of flame or
electrical heaters and protect the coating from exposure to cpen flame,
sparks, and fire adjacent to open containers or applicators. Do not apply
material at ambient or material temperatures lower than 50 degrees F.

3.8 FIELD QUALITY CONTROL

Submit copies of all test reports within 24 hours of completion of the
test.

3.8.1 General Requirements

Perform the inspection and tests described and meet the specified
requirements for inspection details and freguency of testing. Based upon
the results of these inspections and tests, take the acticen and submit
reports as required helow, and additional tesls Lo ensure that the
requirements of these specifications are met.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

Take concrete samples in accordance with ASTM C172/C172M not less than
once a day nor less than once for every 250 cubic yards of ccncrete
placed. Mold cylinders in accordance with ASTM C31/C31M for strength
testing by an approved laboratory. Each strength test result must be the
average of 2 test cylinders from the same concrete sample tested at 28
days, unless otherwise specified or approved. Concrete specified on the
basis of compressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results egual or
exceed the specified strength, and no individual strength test result
falls below the specified strength by more than 500 psi.

3.8.2.2 Air Centent

Determine air content in accordance with ASTM C173/C173M or ASTM C231/C231M.
Use ASTM C231/C231M with concretes and mortars made with relatively dense
natural aggregates. Make two tests for air content on randomly selected
batches of each class of concrete placed during each shift. Make
additional tests when excessive variation in concrete workability is
reported by the placing foreman or the Government inspector. Notify the
placing forman if results are out of tolerance. The placing foreman must
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take appropriate action to have the air content corrected at the plant.
Additional tests for air content will be performed on each trucklcoad of
material until such time as the air content is within the tolerance
specified.

3.8.2.3 Slump Test

Perform two slump tests on randomly selected batches of each class of
concrete for every 250 cubic yards, or fraction thereof, of concrete
placed during each shift. Perform additional tests when excessive
variation in the workability of the concrete is noted or when excessive
crumkling or slumping is noted along the edges of slip-formed concrete.

3.8.3 Thickness Evaluation

Determine the anticipated thickness of the concrete prior to placsment by
passing a template through the formed section or by measuring the depth of
opening of the extrusion template of the curb forming machine. If a slip
form paver is used for sidewalk placement, construct the subgrade true to
grade prior to concrete placement. The thickness will be determined by
measuring each edge of the completed slab.

3.8.4 Surface FEvaluation

Provide finished surfaces for each category of the completed work that are
uniform in color and free of klemishes and form or tocl marks.

3.9 SURFACE DEFICIENCIES AND CORRECTIONS
3.9.1 Thickness Deficiency

When measurements indicate that the completed concrete section is
deficient in thickness by more than 1/4 inch the deficient section will be
removed, between regularly scheduled joints, and replaced.

3.9.2 High Areas

In areas not meeting surface smoothness and plan grade regquirements,
reduce high areas either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is less than 36 hours old or
by grinding the hardened concrete with an approved surface grinding
machine after the concrete is 36 hours old or more. The area corrected by
grinding the surface of the hardened concrete must not exceed 5 percent of
the area of any integral slab, and the depth of grinding must not exceed
1/4 inch. Remove and replace pavement areas requiring grade or surface
smoothness corrections in excess of the limits specified.

3.9.3 Appearance
Exposed surfaces of the finished work will be inspected by the Contracting
Officer and deficiencies in appearance will be identified. Remove and
replace areas which exhibit excessive cracking, disceloration, form marks,

or tool marks or which are ctherwise inconsistent with the overall
appearances of the work.

3.10 DETECTABLE WARNING SYSTEM

Install Detectable Warning Systems required by Contract plans in
accordance with ICC A117.1 COMM, Section 705, and by manufacturers’
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installation instructions

-— End of Section -—-
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SECTION 32 31 13

CHAIN LINK FENCES AND GATES

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by
the basic designaticn only.

ASTM INTERNATIONAL (ASTM)
ASTM AS0/A90M (2013; R 2018) Standard Test Method for

Weight Mass of Ccating on Iron and Steel
Articles with Zinc or Zinc-Alloy Coatings

ASTM Alle (2011) Standard Specification for
Metallic—-Coated, Steel Woven Wire Fence
Fabric

ASTM A153/A153M {2016a) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A702 {2013) Standard Specification for Steel

Fence Posts and Assemblies, Hot Wrought

ASTM A780/A780M (2020) Standard Practice for Repair of
Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings

ASTM C94/C24M (2020) Standard Specification for
Ready-Mixed Concrete

ASTM F567 (2014a) Standard Practice for Installaticn
of Chain Link Fence

ASTM Fo626 (2014} Standard Specificaticon for Fence
Fittings

ASTM F883 (2013} pPadlocks

ASTM F1043 (2018) Standard Specification fcr Strength

and Protective Coatings on Steel
Industrial Fence Framework

ASTM F1083 (2018) Standard Specification for Fipe,
Steel, Hot-Dipped Zinc Coated {Galvanized)
Welded, for Fence Structures
U.5. GENERAL SERVICES ADMINISTRATION (GSA)
FS RR-F-191/3 (Rev E; Am 1} Fencing, Wire and Post,

Metal {(Chain-Link Fence Posts, Top Rails
and Braces)
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FS RR-F-191/4 {(Rev F)} Fencing, Wire and Post, Metal
{Chain-Link Fence Accessories)

1.2 SUBMITTALS
Government approval is required for submittals with a "G" or "S"
classificatien. Submittals not having a "G" or "$" classification are for
information only.When used, a c¢ode following the "G" classification
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Secticn 01 33 00 SUBMITTAL
PROCEDURES:
SD-02 Shop Drawings
Fence Assembly; G

Location of Gate, Corner, End, and Pull Posts; G

Gate Assembly; G

SD-03 Product Data
Fence Assembly; G
Gate Assembly; G
Gate Hardware and Accesscories; G

Zinc Coating; G

Fabric; G
Stretcher Bars; G

Concrete; G

1.3 QUALITY CONTROL
1.3.1 Certificates of Compliance

Submit certificates of compliance in accordance with the applicable
reference standards and descriptions of this section for the following:

a. Zinc coating

b. PVC coating

c. Aluminum alloy ccating
d. Fabric

e. Stretcher bars
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f. Gate hardware and accessories

g. Concrete

1.4 DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition. Store materials off
the ground to provide protection against oxidation caused by ground
centact.

PART 2 PRODUCTS

2

.1 SYSTEM DESCRIPTION

Provide fencing materials conforming to the requirements of ASTM AlléE,
ASTM AT702, ASTM FéZb,

Submit reports of listing chain-link fencing and accessories regarding
weight in ounces for zinc coating.

Submit manufacturer's catalog data for complete fence assembly, gate
assembly, hardware assembly and accessories.

2.2 COMPONENTS

2.1 Fabric

Provide fabric consisting of No. %-gage wires woven into a 2-1/4 inch
diamond mesh, with dimensions of fabric and wire conforming to ASTM ALl6,
with 1.20 ounces per square foot zinc galvanizing.

Provide one-piece fabric widths for fence heights up to 12 feet.

2.1.1 Top and Bottom Selwvages

Provide knuckled selvages at top and bottom for fabric with 2 inch mesh
and up to 60 inches high, and if over 60 inches high, provide twisted and
barbed top selvage and knuckled bottom selvage.

Knuckle top and bottom selvages for 1-3/4 inch and 1 inch mesh fabric.

2.2 Line Posts

Minimum acceptable line posts are as specified on plans

2.3 End, Corner, and Pull Posts

Provide minimally acceptable end, corner, and pull posts as fcllows:
Up to 6 feet high:
Grade A: 2.375 inch 0.D. pipe weighing 3.65 pounds per linear foot.
Grade B: 2.375 inch 0.D. pipe weighing 3.12 pounds per linear foot.
Over 6 feet high:

Grade A: 2.875 inch 0.D. pipe weighing 5.79 pounds per linear foot.
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Grade B: 2.875 inch 0.D., pipe weighing 4.64 pounds per linear foot.

2.2.4 Sleeves

Provide sleeves for setting into concrete construction of the same
material as post sections, sized 1 inch greater than the diameter or
dimension of the post. Weld flat plates to each sleeve base to provide
anchorage and prevent intrusicn of concrete.

2.2.5 Top Rail

Provide top rails as specified on plans. Provide expansion couplings 6
inches long at each joint in top rails.

2.2.6 Center Rails Between Line Posts

For fencing over 6-feet high, provide pipe center railsas specified on
plans.

2.2.7 Post-Brace Assembly

Provide bracing as shown on plans and 3/8 inch adjustable truss rods and
turnbuckles.

2.2.8 Stretcher Bars

Provide bars that have one-piece lengths equal tc the full height of the
fabric with a minimum cross section of 3/16 by 3/4 inch, in accordance
with ASTM F626.

2.2.9 Stretcher Bar Bands

Provide kar bands for securing stretcher bars to posts that are steel,
wrought. iron, or malleable ircn spaced not over 15 inches on center.
Bands may also be used in conjunction with special fittings for securing
rails to posts. Provide bands with projecting edges chamfered or ecased.

2.2.10 Post Tops

Provide tops that are steel, wrought iron, or malleable ircn designed as a
weathertight closure cap. Frovide one cap for each pest, unless equal
protection is provided by a combination post-cap and wire supporting arm.
Provide caps with an opening to permit through passage <f the top rail.

2.2.11 Gate Posts

Provide a gate post for supporting each gate leaf as shown on plans

12.2.12 Gates

Provide gate frame assembly that is welded or assembled with special
malleable or pressed-steel fittings and rivets to provide rigid
connections. 1Install fabric with stretcher bars at vertical edges;
stretcher bars may also be used at top and bottom edges. Attach stretcher
bars and fabric to gate frames on all sides zt intervals not exceeding 15
inches. Attach hardware with rivets or by octher means which provides
equal security against breakage or removal.
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Provide diagonal cross-bracing, consisting of 3/8 inch diameter
adjustable-length truss rods on welded gate frames, where necessary to
obtain frame rigidity without sag or twist. Provide nonwelded gate frames
with diagonal bracing.

2.2.13 Gate Hardware and Accessories

Provide gate hardware and accesscories that conforms to ASTM All6 and
ASTM F626, and be as specified:

Provide pressed steel hinges to suit gate size, non-lift-off type, offset
to permit 180-degree opening.

Provide latch that permits operation from either side of the gate, with a
padlock eye provided as an integral part of the latch.

Provide stops and holders of malleable iren for vehicular gates. Provide
stops that automatically engage the gate and hold it in the open position

until manually released.

Provide double gates with a cane bolt and ground-set keeper, with latch or
locking device and padlock eye designed as an integral part.

2.2.14 Miscellaneous Hardware
Provide miscellanecus hot-dip galvanized hardware as required.

2.2.15 Wire Ties
Providel(-gage galvanized steel wire for tying fabric to line posts,spaced
12 inches on center. For tying fabric to rails and braces, space wire
ties 24 inches on center. For tying fabric to tension wire, space

0.105-inch hog rings 24 inches on center,

Manufacturer's standard procedure will be accepted if of equal strength
and durability.

FS RR-F-191/4. Provide wire ties constructed of the same material as the
fencing fabric.

2.2.16 Padlocks
Provide padlocks conforming to ASTM F883, with chain.
2.3 MATERIALS
2.3.1 Zinc Coating

Provide het-dip galvanized {(after fabrication) ferrous-metal components
and accessories, except as otherwise specified.

Provide zinc coating of weight not less than 1.3%4 ounces per square foot,
as determined from the average result of two specimens, when tested in
acccrdance with ASTM AS0/AS0M.

Provide zinc coating conforming to the requirements of the following:

a. Pipe: FS5 RR-F-19%1/3 Class 1 Grade A in accordance with ASTM F1083
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b. Hardware and accessories: ASTM A153/A153M, Table 1
c. Surface: ASTM F1043

d. External: Type B-B surface zinc with organic coating, (.97 ounce per
sguare foot minimum thickness cf acrylated polymer.

e. Internal: Surface zinc coating of 0.97 ounce per square fool minimum.

Provide galvanizing repair material that is cold-applied zinc-rich coating
conforming to ASTM AT780/A780M.

2.3.2 Tension Wire

Provide galvanized, coiled spring wire, No. 7-gage. Provide zinc coating
that weighs not less than 1.2 cunces per square foot.

2.3.3 Concrete

Provide concrete conforming to ASTM C94/C%4M, and cobtaining a minimum
28-day compressive strength of 3,000 psi.

2.3.4 Grout

Provide grout of proportions one part portland cement to three parts
clean, well-graded sand and a minimum amcunt of water to produce a
workable mix.

PART 3 EXECUTICN
Submit manufacturer's erecticn/installation drawings and instructions that
detail proper assembly and materials in the design for fence, gate,
hardware and accessories.
Provide complete installation conforming to ASTM F567.

3.1 PREPARATICN

Ensure final grading and established elevations are complete prior to
commencing fence installation.

3.1.1 Clearing and Grading

Clear fence line of trees, brush, and other obstacles to install fencing
for a distance of 5 feet inside; and 5 feet ocutside the fence. Establish
a graded, compacted fence line pricr to fencing installation.

3.2 INSTALLATION
3.2.1 Fence Installation

Install fence on prepared surfaces to line and grade indicated. Secure
fastening and hinge hardware in place to fence framework by peening or
welding. Allow for proper operation of components. Coat peened or welded
areas with a repair coating matching original cecating. Install fence in
accordance with fence manufacturer's written installation instructions
except as modified herein.
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3.2.1.1 Post Spacing

Provide line posts spaced equidistantly apart, not exceeding 10 feet on
center. Provide gate posts spaced as necessary for size of gale
cpenings. Do not exceed 500 feet on straight runs between braced posts.
Provide corner or pull posts, with bracing in both directions, for changes
in direction of 15 degrees or more, or for abrupt changes in grade.
Submit drawings showing location of gate, corner, end, and pull posts.

3.2.2 Excavation

Provide excavations for post footings which are drilled heles in virgin or
compacted so0il, of minimum sizes as indicated.

Space footings for line posts 10 feet on center maximum and at closer
intervals when indicated, with bottoms of the holes approximately 3 inches
below the bottoms of the posts. Set bottom of each post not less than 36
inches below finished grade when in firm, undisturbed socil. Set posts
deeper, as required, in soft and problem soils and for heavy, lateral
loads.

Uniformly spread soil from excavations adjacent to the fence line or on
arcas of Government property, as directed. When solid rock is encountered
near the surface, drill into the rock at least 12 inches for line posts
and at least 18 inches for end, pull, corner, and gate posts. Drill holes
at least 1 inch greater in diameter than the largest dimension of the
prlaced post.

If solid rock is bkelow the soil overburden, drill to the full depth
required except that penetration inte rock need not exceed the minimum
depths specified above.

3.2.3 Setting Posts

Remove loose and foreign materizls from holes and moisten the soil prior
tc placing concrete,

Provide tops of footings that are trowel finished and sloped or domed to
shed water away from posts. Set hold-open devices, sleeves, and other
accessories in concrete.

Keep exposed concrete moist for at least 7 calendar days after placement
cr cured with a membrane curing material, as approved.

Grout all posts set into sleesved holes in concrete with an approved
grouting material.

Maintain vertical alignment of posts in concrete ceonstruction until
cencrete has set.

3.2.3.1 Earth and Bedrock
Provide concrete bases of dimensions indicated on the manufactures
installation drawings. Compact concrete to eliminate voids, and finish to
a dome shape.

3.2.3.2 Bracing

Brace gate, corner, end, and pull posts to nearest post with a horizontal
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brace used as a compression member, placed at least 12 inches below top of
fence, and a diagonal tension rod

a. Tolerances
Provide posts that are straight and plumb within a vertical tolerance of
1/4 inch after the fabric has been stretched. Provide fencing and gates

that are true to line with nc¢ morse than 1/2 inch deviaticen from the
established centerline between line posts. Repair defects as directed.

3.2.4 Concrete Strength
Provide concrete that has attained at least 75 percent of its minimum
28~-day compressive strength, but in no case socner than 7 calendar days
after placement, before rails, tension wire, or fabric are installed. Do

not stretch fabric and wires or hang gates until the concrete has attained
its full design strength.

Take samples and test concrete to determine strength as specified.

3.2.5 Top Rails
Provide top rails that run continucusly through post caps or extensicn
arms, bending to radius for curved runs. Provide expansion couplings as

recommended by the fencing manufacturer.

3.2.6 Center Rails

Provide single pilece center rails between posts set flush with pests on
the fabric¢ side, using special offset fittings where necessary.

3.2.7 Brace Assembly
Provide bracing assemblies at end and gate posts and at both sides of
corner and pull posts, with the horizontal brace located at midheight of

the fabric.

Install brace assemblies so posts are plumb when the diagonal rod is under
proper tension.

Provide two complete brace assemblies at corner and pull posts where
required for stiffness and as indicated.

3.2.8 Tension Wire Installatiocon
Install tension wire by weaving them through the fazbric and tying them to
each post with not less than 7-gage galvanized wire or by securing the
wire to the fabric with l0-gage ties or clips spaced 24 inches on center.
3.2.9 Fabric Installation
Provide fabric in single lengths between stretch bars with bottom barbs
placed zpproximately 1-1/2 inches above the ground line. Pull fabric taut
and tied to posts, rails, and tension wire with wire ties and bkands.

Install fabric on the security side of fence, unless otherwise directed.

Ensure fabric remains under tLension after the pulling force is released.
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3.2.10 Stretcher Bar Installation

Thread stretcher bars through or clamped to fabric 4 inches on center and
secured to posts with metal bands spaced 15 inches on center.

3.2.11 Gate Installation
Install gates plumb, level, and secure, with full ecpening without
interference. Install ground set items in concrete for anchcrage as
reccommended by the fence manufacturer. Adjust hardware for smooth
operation and lubricated where necessary.

3.2.12 Tie Wires
Provide tie wires that are U-shaped tc the pipe diameters to which
attached. Twist ends of tie wires not less than two full turns and bent
s0 as not to present a hazard.

3.2.13 Fasteners

Install nuts for tension bands and hardware on the side of the fence
cpposite the fabric side. Peen ends of bolts to prevent removal of nuts.

3.2.14 Zinc-Coating Repair
Clean and repair galvanized surfaces damaged by welding or abrasicn, and
cut ends of fabric, or other cut sections with specified galvanizing
repair material applied in strict conformance with the manufacturer's
printed instructiocns.

3.2.15 Accessories Installaticn

3.2.15.1 Post Caps

Design post caps to accommedate top rail. Install post caps as
recommended by the manufacturer.

3.2.15.2 Padlocks

Provide padlocks for gate openings and provide chains that are securely
attached to gate or gate posts. Provide padlocks keyved alike, and provide
two keys for each padlock.

3.3 CLOSEOQOUT ACTIVITIES
Remove waste fencing materials and other debris from the work site.
Submit manufacturer's data indicating percentage of recycled material
content in protective fence materials, including chain link fence, fabric,

and gates to verify affirmative procurement compliance.

-- End of Section --
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