DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

SECTION 31 11 00

CLEARING AND GRUBBING
11/18

PART 1 GENERAL

1

1

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.

U.S. DEPARTMENT OF DEFENSE (DOD)

DODI 4150.07 (2019) DOD Pest Management Program

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, 1in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING. Submit the following in accordance with Section 01 33 00.05 20
SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Herbicide Application Plan
SD-03 Product Data
Tree Wound Paint
Herbicides
SD-07 Certificates
Qualifications

SD-11 Closeout Submittals

Pest Management Report

.3 QUALITY CONTROL

.3.1 Regulatory Requirements

Comply with DODI 4150.07 for requirements on Contractor's licensing,
certification, and record keeping. Maintain daily records using the Pest
Management Maintenance Record, DD Form 1532-1, or a computer generated
equivalent. These forms may be obtained from the main web site:
http://www.dtic.mil/whs/directives/forms/eforms/dd1532-1.pdf

.3.2 Qualifications

For the application of herbicides, use the services of an applicator who
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is commercially certified in the state where the work is to be performed
as required by DODI 4150.07. Submit a copy of the pesticide applicator
certificates.

1.4 DELIVERY, STORAGE, AND HANDLING

Deliver materials to the site, and handle in a manner which will maintain
the materials in their original manufactured or fabricated condition until
ready for use.

1.4.1 Storage

Storage of herbicides on the installation will not be permitted unless it
is written into the contract.

1.4.2 Handling
Handle herbicides in accordance with the manufacturer's label and Safety
Data Sheet (SDS), preventing contamination by dirt, water, and organic
material. Protect herbicides from weather elements as recommended by the
manufacturer's label and SDS. Spill kits must be maintained on herbicide

control vehicles. Mixing of herbicides on the installation will not be
permited unless it is written into the contract.

PART 2 PRODUCTS
2.1 MATERIALS
2.1.1 Tree Wound Paint

Use bituminous based paint from standard manufacture specially formulated
for tree wounds.

2.1.2 Herbicide
Provide herbicides currently registered by the EPA or approved for such
use by the appropriate agency of the host county and approved by the
Contracting Officer. Select a herbicide that is suitable for the climatic

conditions at the project site. Submit manufacturer's label and SDS for
herbicides proposed for use.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Herbicide Application Plan
Prior to commencing application of herbicide, submit a herbicide
application plan with proposed sequence of treatment work including dates
and times of application. Include the herbicide trade name, EPA
registration number, chemical composition, formulation, application rate
of active ingredients, method of application, area or volume treated, and
amount applied. Include a copy of the pesticide applicator certificates.

3.1.2 Protection

3.1.2.1 Roads and Walks

Keep roads and walks free of dirt and debris at all times.
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3.1.2.2 Trees, Shrubs, and Existing Facilities

Protect trees and vegetation to be left standing from damage incident to
clearing, grubbing, and construction operations by the erection of
barriers or by such other means as the circumstances require.

3.1.2.3 Utility Lines

Protect existing utility lines that are indicated to remain from damage.
Notify the Contracting Officer immediately of damage to or an encounter

with an unknown existing utility line. The Contractor is responsible for

the repair of damage to existing utility lines that are indicated or made
known to the Contractor prior to start of clearing and grubbing

operations. When utility lines which are to be removed are encountered
within the area of operations, notify the Contracting Officer in ample

time to minimize interruption of the service. Refer to Section 01 30 00.05 20
ADMINISTRATIVE REQUIREMENTS and Section 01 57 19 TEMPORARY ENVIRONMENTAL
CONTROLS for additional utility protection.

3.2 Application
3.2.1 Herbicide Application

Adhere to safety precautions as recommended by the manufacturer concerning
handling and application of the herbicide.

3.2.1.1 Clean Up, Disposal, And Protection

Once application has been completed, proceed with clean up and protection
of the site without delay. Clean the site of all material associated with
the treatment measures, according to label instructions, and as

indicated. Remove and dispose of excess and waste material off Government
property.

3.2.1.1.1 Disposal of Herbicide

Dispose of residual herbicides and containers off Government property, and
in accordance with the approved disposal plan, label instructions and EPA
requirements.

3.3 CLEARING

Clearing consists of the felling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for removal, including downed timber, snags, brush, and rubbish
occurring within the areas to be cleared. Clearing also includes the
removal and disposal of structures that obtrude, encroach upon, or
otherwise obstruct the work. Cut off flush with or below the original
ground surface trees, stumps, roots, brush, and other vegetation in areas
to be cleared, except such trees and vegetation as may be indicated or
directed to be left standing. Trim dead branches 1-1/2 inches or more in
diameter on trees designated to be left standing within the cleared areas
and trim all branches to the heights indicated or directed. Neatly cut
close to the bole of the tree or main branches, limbs and branches to be
trimmed. Paint, with an approved tree-wound paint, cuts more than 1-1/2
inches in diameter. Apply herbicide in accordance with the manufacturer's
label to the top surface of stumps designated not to be removed.
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3.

3.1 Tree Removal

Where indicated or directed, trees and stumps that are designated as trees
shall be removed from areas outside those areas designated for clearing
and grubbing. This work includes the felling of such trees and the
removal of their stumps and roots as specified in paragraph GRUBBING.
Dispose of trees as specified in paragraph DISPOSAL OF MATERIALS.

.3.2 Grubbing

Grubbing consists of the removal and disposal of stumps, roots larger than
3 inches in diameter, and matted roots from the designated grubbing

areas. Remove material to be grubbed, together with logs and other
organic or metallic debris not suitable for foundation purposes, to a
depth of not less than 24 inches below the original surface level of the
ground in areas indicated to be grubbed and in areas indicated as
construction areas under this contract, such as areas for buildings, and
areas to be paved. Fill depressions made by grubbing with suitable
material and compact to make the surface conform with the original
adjacent surface of the ground.

.4 DISPOSAL OF MATERIALS

Dispose of excess materials in accordance with the approved solid waste
management permit and include those materials in the solid waste
management report.

All wood or wood like materials, except for salable timber, remaining from
clearing, prunning or grubbing such as limbs, tree tops, roots, stumps,
logs, rotten wood, and other similiar materials shall become the property
of the Contractor and disposed of as specified. All non-saleable timber
and wood or wood like materials remaining from timber harvesting such as
limbs, tree tops, roots, stumps, logs, rotten wood, and other similiar
materials shall become the property of the Contractor and disposed as
specified.

.5 CLOSEOUT ACTIVITIES

.5.1 Herbicides

Upon completion of this work, submit the Pest Management Report DD Form
1532, or an equivalent computer product, to the Integrated Pest Management
Coordinator. This form identifies the type of operation, brand name and
manufacturer of herbicide, formulation, concentration or rate of
application used.

-- End of Section --
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SECTION 31 23 00.00 20

EXCAVATION AND FILL
02/11

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 in the text by the
basic designation only.

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/C136M (2019) Standard Test Method for Sieve

Analysis of Fine and Coarse Aggregates

ASTM D698 (2012; E 2014; E 2015) Laboratory
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 of Material Finer
than 75-um (No. 200) Sieve in Soils by
Washing

ASTM D1556/D1556M (2015, E 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
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)

ASTM D1883 (2016) Standard Test Method for California
Bearing Ratio (CBR) of
Laboratory-Compacted Soils

ASTM D2216 (2019) Standard Test Methods for
Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass
ASTM D2321 (2020) Standard Practice for Underground
Installation of Thermoplastic Pipe for

Sewers and Other Gravity-Flow Applications

ASTM D2487 (2017, E 2020) Standard Practice for
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Classification of Soils for Engineering
Purposes (Unified Soil Classification
System)

ASTM D3786/D3786M (2018) Standard Test Method for Bursting
Strength of Textile Fabrics-Diaphragm
Bursting Strength Tester Method

ASTM D4318 (2017; E 2018) Standard Test Methods for
Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

ASTM D4355/D4355M (2014) Deterioration of Geotextiles from
Exposure to Light, Moisture and Heat in a
Xenon-Arc Type Apparatus

ASTM D4491/D4491M (2017) Standard Test Methods for Water
Permeability of Geotextiles by Permittivity

ASTM D4533/D4533M (2015) Standard Test Method for Trapezoid
Tearing Strength of Geotextiles

ASTM D4632/D4632M (2015a) Grab Breaking Load and Elongation
of Geotextiles

ASTM D4751 (2016) Standard Test Method for
Determining Apparent Opening Size of a
Geotextile

ASTM D4759 (2011; R 2018) Standard Practice for

Determining the Specification Conformance
of Geosynthetics

ASTM D4833/D4833M (2007, E 2013; R 2013) Index Puncture
Resistance of Geotextiles, Geomembranes,
and Related Products

ASTM D5084 (2016a) Standard Test Methods for
Measurement of Hydraulic Conductivity of
Saturated Porous Materials Using a
Flexible Wall Permeameter

ASTM D6938 (2017a) Standard Test Method for In-Place
Density and Water Content of Soil 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.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
EPA SW-846.3-3 (1999, Third Edition, Update III-A) Test

Methods for Evaluating Solid Waste:
Physical/Chemical Methods
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1.2 DEFINITIONS
1.2.1 Capillary Water Barrier

A layer of clean, poorly graded crushed rock, stone, or natural sand or
gravel having a high porosity which is placed beneath a building slab with
or without a vapor barrier to cut off the capillary flow of pore water to
the area immediately below a slab.

1.2.2 Degree of Compaction

Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D698, for general soil
types, abbreviated as percent laboratory maximum density.

1.2.3 Hard Materials

Weathered rock, dense consolidated deposits, or conglomerate materials
which are not included in the definition of "rock" but which usually
require the use of heavy excavation equipment, ripper teeth, or jack
hammers for removal.

1.2.4 Rock

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which
can be removed without systematic drilling 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 cubic yard in
volume. Removal of hard material will not be considered rock excavation
because of intermittent drilling and blasting that is performed merely to
increase production.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Shoring and Sheeting Plan
Dewatering work plan
Submit 15 days prior to starting work.
SD-06 Test Reports
Borrow Site Testing

Fill and backfill test

Select material test
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Porous fill test for capillary water barrier
Density tests
Moisture Content Tests

Copies of all laboratory and field test reports within 24 hours of the
completion of the test.

1.4 DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.
1.5 CRITERIA FOR BIDDING

Base bids on the following criteria:

a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated, will
not be encountered.

c. Ground water elevations indicated by the boring log were those
existing at the time subsurface investigations were made and do not
necessarily represent ground water elevation at the time of
construction.

d. Ground water elevation is between 30-40 inches below existing surface
elevation.

e. Material character is indicated by the boring logs.
f. Hard materials and rock will not be encountered in excavations.

g. Borrow material, suitable backfill, and bedding material in the
quantities required is not available at the project site

1.6 REQUIREMENTS FOR OFF SITE SOIL

Soils brought in from off site for use as backfill shall be tested for
petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including
toxicity, ignitability, corrosivity, and reactivity). Backfill shall not
contain concentrations of these analytes above the appropriate State
and/or EPA criteria, and shall pass the tests for HW characteristics.
Determine petroleum hydrocarbon concentrations by using appropriate State
protocols. Determine BTEX concentrations by using EPA SW-846.3-3 Method
5035/8260B. Perform complete TCLP in accordance with EPA SW-846.3-3
Method 1311. Perform HW characteristic tests for ignitability,
corrosivity, and reactivity in accordance with accepted standard methods.
Perform PCB testing in accordance with accepted standard methods for
sampling and analysis of bulk solid samples. Provide borrow site testing
for petroleum hydrocarbons and BTEX from a grab sample of material from
the area most likely to be contaminated at the borrow site (as indicated
by visual or olfactory evidence), with at least one test from each borrow
site. For each borrow site, provide borrow site testing for HW
characteristics from a composite sample of material, collected in
accordance with standard soil sampling techniques. Do not bring material
onsite until tests results have been received and approved by the
Contracting Officer.
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1.7 QUALITY ASSURANCE
1.7.1 Shoring and Sheeting Plan

Submit drawings and calculations, certified by a registered professional
engineer, describing the methods for shoring and sheeting of excavations.
Drawings shall include material sizes and types, arrangement of members,
and the sequence and method of installation and removal. Calculations
shall include data and references used.

1.7.2 Dewatering Work Plan
Submit procedures for accomplishing dewatering work.
1.7.3 Utilities

Movement of construction machinery and equipment over pipes and utilities
during construction shall be at the Contractor's risk. Perform work
adjacent to non-Government utilities as indicated in accordance with
procedures outlined by utility company. Report damage to utility lines or
subsurface construction immediately to the Contracting Officer.

PART 2 PRODUCTS
2.1 SOIL MATERIALS
2.1.1 Satisfactory Materials

Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,
GP-GC, GM-GC, SW, SP, SC, CL-ML free of debris, roots, wood, scrap
material, vegetation, refuse, soft unsound particles, and frozen,
deleterious, or objectionable materials. Unless specified otherwise, the
maximum particle diameter shall be one-half the 1lift thickness at the
intended location.

2.1.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials. Unsatisfactory materials also include man-made fills, trash,
refuse, or backfills from previous construction. Unsatisfactory material
also includes material classified as satisfactory which contains root and
other organic matter, frozen material, and stones larger than 4 inches.
The Contracting Officer shall be notified of any contaminated materials.

2.1.3 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,

sSC, ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM,
SP-SM, and SM shall be identified as cohesionless only when the fines are
nonplastic (plasticity index equals zero). Materials classified as GM and
SM will be identified as cohesive only when the fines have a plasticity
index greater than zero.

2.1.4 Expansive Soils

Soils that have a plasticity index equal to or greater than 15 when tested
in accordance with ASTM D4318.
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2.1.5 Nonfrost Susceptible (NFS) Material

A uniformly graded washed sand with a maximum particle size of 3/8 inch
and less than 5 percent passing the No. 200 size sieve, and with not more
than 3 percent by weight finer than 0.02 mm grain size.

2.1.6 Common Fill

Approved, unclassified soil material with the characteristics required to
compact to the soil density specified for the intended location.

2.1.7 Backfill and Fill Material

ASTM D2487, classification GW, GP, GM, SW, SP, SM, SC with a maximum
ASTM D4318 ligquid limit of 35, maximum ASTM D4318 plasticity index of 12,
and a maximum of 25 percent by weight passing ASTM D1140, No. 200 sieve.

2.1.8 Select Material

Provide materials classified as GW, GP, GM, GP-GM, GW-GM, SwW, SP, SM,
SW-SM, AND SP-SM or by ASTM D2487 where indicated. The liquid limit of
such material shall not exceed 20 percent when tested in accordance with
ASTM D4318. The plasticity index shall not be greater than 6 percent when
tested in accordance with ASTM D4318, and not more than 25 percent by
weight shall be finer than No. 200 sieve when tested in accordance with
ASTM D1140. Coefficient of permeability shall be a minimum of 0.002 feet
per minute when tested in accordance with ASTM D5084.

Bearing Ratio: At 0.1 inch penetration, the bearing ratio shall be 18
percent at 95 percent ASTM D1557 maximum density as determined in
accordance with ASTM D1883 for a laboratory soaking period of not less
than 4 days. Maximum expansion shall be 2 percent. The combined material
shall conform to the following sieve analysis:

Sieve Size Percent Passing by
Weight
2 1/2 inches 100
No. 4 40 - 85
No. 10 20 - 80
No. 40 10 - 60
No. 200 5-25

2.1.9 Topsoil

Provide as specified in Section 32 92 19 SEEDING.
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2

.2 POROUS FILL FOR CAPILLARY WATER BARRIER

ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight
passing ASTM D1140, No. 200 sieve, or or coarse aggregate Size 57, 67, or
77 and conforming to the general soil material requirements specified in
paragraph entitled "Satisfactory Materials."

.3 UTILITY BEDDING MATERIAL

Except as specified otherwise in the individual piping section, provide
bedding for buried piping in accordance with AWWA C600, Type 4, except as
specified herein. Backfill to top of pipe shall be compacted to 95
percent of ASTM D698 maximum density. Plastic piping shall have bedding
to spring line of pipe. Provide ASTM D2321 materials as follows:

a. Class I: Angular, 0.25 to 1.5 inches, graded stone, including a
number of fill materials that have regional significance such as
coral, slag, cinders, crushed stone, and crushed shells.

b. Class II: Coarse sands and gravels with maximum particle size of 1.5
inches, including various graded sands and gravels containing small
percentages of fines, generally granular and noncohesive, either wet
or dry. Soil Types GW, GP, SW, and SP are included in this class as
specified in ASTM D2487.

.3.1 Sand

Clean, coarse-grained sand classified as A-1, A-1-a, A-1-b, A-2-4, or A-2-5
in accordance with NCDOT borrow pit standards for bedding and backfill as
indicated.

.3.2 Gravel

Clean, coarsely graded natural gravel, crushed stone or a combination
thereof having a classification of GW or GP in accordance with ASTM D2487
for as indicated. Maximum particle size shall not exceed 3 inches.

.4 BORROW

Obtain borrow materials required in excess of those furnished from
excavations from sources outside of Government property.

.5 BACKFILL FOR UNDERDRAINAGE SYSTEMS

Clean sand, crushed rock, or gravel conforming to ASTM C33/C33M coarse
aggregate grading size 57, 67, or 78.

.6 FILTER FABRIC

Provide a pervious sheet of polyester, nylon, glass or polypropylene
filaments non-woven, spun bonded, fused, or otherwise manufactured into a
nonraveling fabric with uniform thickness and strength where specified on
drawings. Fabric shall have the following manufacturer certified minimum
average roll properties as determined by ASTM D4759:
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Class A
a. Grab tensile strength (ASTM D4632/D4632M) machine and min. 180
transversed direction
b. Grab elongation (ASTM D4632/D4632M) machine and transverse min. 15
direction
c. Puncture resistance (ASTM D4833/D4833M) min. 80
d. Mullen burst strength (ASTM D3786/D3786M) min. 290
e. Trapezoidal Tear (ASTM D4533/D4533M) min. 50
f. Apparent Opening Size (ASTM D4751) .6 mm
g. Permeability (ASTM D4491/D4491M) k fabric greater
than k Soil
h. Ultraviolet Degradation (ASTM D4355/D4355M) 70 percent Strength
retained at 150
hours

2.7 MATERIAL FOR RIP-RAP

Bedding material, filter fabric and rock conforming to NC DOT standard
specification Section 1042 for size and class of material indicated on
drawings.

2.7.1 Bedding Material

Consisting of sand, gravel, or crushed rock, well graded, with a maximum
particle size of 2 inches. Material shall be composed of tough, durable
particles. Fines passing the No. 200 standard sieve shall have a
plasticity index less than six.

2.7.2 Grout

Composed of cement, water, an air-entraining admixture, and sand mixed in
proportions of one part portland cement to two parts of sand, sufficient
water to produce a workable mixture, and an amount of admixture which will
entrain sufficient air to produce durable grout, as determined by the
Contracting Officer. Mix grout in a concrete mixer. Mixing time shall be
sufficient to produce a mixture having a consistency permitting gravity
flow into the interstices of the rip-rap with limited spading and brooming.
Carefully place rip-rap into grout bed whereas grout disperses into stone
by displacement, do not apply grout to top of stone surface to avoid
smearing grout on exposed surface of stone.

2.7.3 Rock
Rock fragments sufficiently durable to ensure permanence in the structure

and the environment in which it is to be used. Rock fragments shall be
free from cracks, seams, and other defects that would increase the risk of
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deterioration from natural causes. The size of the fragments shall be
such that no individual fragment exceeds a weight of 150 pounds and that
no more than 10 percent of the mixture, by weight, consists of fragments
weighing 5 pounds or less each. Specific gravity of the rock shall be a
minimum of 2.40. The inclusion of more than trace 2 percent quantities
of dirt, sand, clay, and rock fines will not be permitted.

.8 BURIED WARNING AND IDENTIFICATION TAPE

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 rolls, 3 inch minimum width, color coded as specified
below for the intended utility with warning and identification imprinted
in bold black letters continuously over the entire tape length. Warning
and identification to read, "CAUTION, BURIED (intended service) LINE
BELOW" or similar wording. Color and printing shall be permanent,
unaffected by moisture or soil.

Warning Tape Color Codes
Red: Electric
Yellow: Gas, 0il; Dangerous Materials
Orange: Telephone and Other Communications
Blue: Potable Water Systems
Green: Sewer Systems
White: Steam Systems
Gray: Compressed Air
Purple: Non Potable, Reclaimed Water, Irrigation
and Slurry lines

.8.1 Warning Tape for Metallic Piping

Acid and alkali-resistant polyethylene plastic tape conforming to the
width, color, and printing requirements specified above. Minimum
thickness of tape shall be 0.003 inch. Tape shall have a minimum strength
of 1500 psilengthwise, and 1250 psi crosswise, with a maximum 350 percent
elongation.

.8.2 Detectable Warning Tape for Non-Metallic Piping

Polyethylene plastic tape conforming to the width, color, and printing
requirements specified above. Minimum thickness of the tape shall be
0.004 inch. Tape shall have a minimum strength of 1500 psi lengthwise and
1250 psi crosswise. Tape shall be manufactured with integral wires, foil
backing, 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 jacket or provide with other means of corrosion protection.
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2.9 DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a
minimum of 12 AWG.

PART 3 EXECUTION
3.1 PROTECTION
3.1.1 Shoring and Sheeting

Provide shoring bracing and sheeting where indicated. 1In addition to
Section 25 A and B of EM 385-1-1 , include provisions in the shoring and
sheeting plan that will accomplish the following:

a. Prevent undermining of pavements, foundations and slabs.

b. Prevent slippage or movement in banks or slopes adjacent to the
excavation.

3.1.2 Drainage and Dewatering

Provide for the collection and disposal of surface and subsurface water
encountered during construction.

3.1.2.1 Drainage

So that construction operations progress successfully, completely drain
construction site during periods of construction to keep soil materials
sufficiently dry. The Contractor shall establish/construct storm drainage
features (ponds/basins) at the earliest stages of site development, and
throughout construction grade the construction area to provide positive
surface water runoff away from the construction activity and/or provide
temporary ditches, swales, and other drainage features and equipment as
required to maintain dry soils, prevent erosion and undermining of
foundations. When unsuitable working platforms for equipment operation
and unsuitable soil support for subsequent construction features develop,
remove unsuitable material and provide new soil 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. Excavated
slopes and backfill surfaces shall be protected to prevent erosion and
sloughing. Excavation shall be performed so that the site, the area
immediately surrounding the site, and the area affecting operations at the
site shall be continually and effectively drained.

3.1.2.2 Dewatering

Groundwater flowing toward or into excavations shall be controlled to
prevent sloughing of excavation slopes and walls, boils, uplift and heave
in the excavation and to eliminate interference with orderly progress of
construction. French drains, sumps, ditches or trenches will not be
permitted 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. Control measures shall
be taken 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, the water level shall be maintained continuously, at least 1 feet
below the working level.
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Operate dewatering system continuously until construction work below
existing water levels is complete. Submit performance records weekly.

3.1.3 Underground Utilities

Location of the existing utilities indicated is approximate. The
Contractor shall physically verify the location and elevation of the
existing utilities indicated prior to starting construction. The
Contractor shall contact the DPW for assistance in locating existing
utilities.

3.1.4 Machinery and Equipment

Movement of construction machinery and equipment over pipes during
construction shall be at the Contractor's risk. Repair, or remove and
provide new pipe for existing or newly installed pipe that has been
displaced or damaged.

3.2 SURFACE PREPARATION
3.2.1 Clearing and Grubbing

Unless indicated otherwise, remove trees, stumps, logs, shrubs, brush and
vegetation and other items that would interfere with construction
operations within the clearing limits . Remove stumps entirely. Grub out
matted roots and roots over 2 inches in diameter to at least 24 inches
below existing surface.

3.2.2 Stripping

Strip suitable soil from the site where excavation or grading is indicated
and stockpile separately from other excavated material. Material
unsuitable for use as topsoil shall be stockpiled and used for backfilling.
Locate topsoil so that the material can be used readily for the finished
grading. Where sufficient existing topsoil conforming to the material
requirements is not available on site, provide borrow materials suitable
for use as topsoil. Protect topsoil and keep in segregated piles until
needed.

3.2.3 Unsuitable Material

Remove vegetation, debris, decayed vegetable matter, sod, mulch, and
rubbish underneath paved areas or concrete slabs.

3.3 EXCAVATION

Excavate to contours, elevation, and dimensions indicated. Reuse
excavated materials that meet the specified requirements for the material
type required at the intended location. Keep excavations free from water.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Excavations below indicated depths will not be permitted except
to remove unsatisfactory material. Unsatisfactory material encountered
below the grades shown shall be removed as directed. Refill with
satisfactory material and compact to 95 percent of ASTM D698 maximum
density. Unless specified otherwise, refill excavations cut below
indicated depth with satisfactory material and compact to 95 percent of
ASTM D698 maximum density. Satisfactory material removed below the depths
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indicated, without specific direction of the Contracting Officer, shall be
replaced with satisfactory materials to the indicated excavation grade;
except as specified for spread footings. Determination of elevations and
measurements of approved overdepth excavation of unsatisfactory material
below grades indicated shall be done under the direction of the
Contracting Officer.

3.3.1 Structures With Spread Footings

Ensure that footing subgrades have been inspected and approved by the
Contracting Officer prior to concrete placement. Fill over excavations
with concrete during foundation placement.

3.3.2 Pile Cap Excavation and Backfilling

Excavate to bottom of pile cap prior to placing or driving piles, unless
authorized otherwise by the Contracting Officer. Backfill and compact
overexcavations and changes in grade due to pile driving operations to 95
percent of ASTM D698 maximum density.

3.3.3 Pipe Trenches

Excavate to the dimension indicated. Grade bottom of trenches to provide
uniform support for each section of pipe after pipe bedding placement.
Tamp 1f necessary to provide a firm pipe bed. Recesses shall be excavated
to accommodate bells and joints so that pipe will be uniformly supported
for the entire length. Rock, where encountered, shall be excavated to a
depth of at least 6 inches below the bottom of the pipe.

3.3.4 Hard Material Excavation

Remove hard material to elevations indicated in a manner that will leave
foundation material in an unshattered and solid condition. Roughen level
surfaces and cut sloped surfaces into benches for bond with concrete.
Protect shale from conditions causing decomposition along joints or
cleavage planes and other types of erosion. Removal of hard material
beyond lines and grades indicated will not be grounds for a claim for
additional payment unless previously authorized by the Contracting
Officer. Excavation of the material claimed as rock shall not be
performed until the material has been cross sectioned by the Contractor
and approved by the Contracting Officer. Common excavation shall consist
of all excavation not classified as rock excavation.

3.3.5 Excavated Materials

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required or shall be
separately stockpiled if it cannot be readily placed. Satisfactory
material in excess of that required for the permanent work and all
unsatisfactory material shall be disposed of as specified in Paragraph
"DISPOSITION OF SURPLUS MATERIAL."

3.3.6 Final Grade of Surfaces to Support Concrete

Excavation to final grade shall not be made until Jjust before concrete is
to be placed. Only excavation methods that will leave the foundation rock
in a solid and unshattered condition shall be used. Approximately level
surfaces shall be roughened, and sloped surfaces shall be cut as indicated
into rough steps or benches to provide a satisfactory bond. Shales shall
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be protected from slaking and all surfaces shall be protected from erosion
resulting from ponding or flow of water.

3.4 SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials as directed by
the Contracting Officer. The surface shall be scarified to a depth of 6
inches before the fill is started. Sloped surfaces steeper than 1
vertical to 4 horizontal shall be plowed, stepped, benched, or broken up
so that the fill material will bond with the existing material. When
subgrades are less than the specified density, the ground surface shall be
broken up to a minimum depth of 6 inches, pulverized, and compacted to the
specified density. When the subgrade is part fill and part excavation or
natural ground, the excavated or natural ground portion shall be scarified
to a depth of 12 inches and compacted as specified for the adjacent fill.
Material shall not be placed on surfaces that are muddy, frozen, or
contain frost. Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, or other approved
equipment well suited to the soil being compacted. Material shall be
moistened or aerated as necessary to provide the moisture content that
will readily facilitate obtaining the specified compaction with the
equipment used. Minimum subgrade density shall be as specified herein.

3.4.1 Proof Rolling

Proof rolling shall be done on an exposed subgrade free of surface water
(wet conditions resulting from rainfall) which would promote degradation
of an otherwise acceptable subgrade. After stripping, proof roll the
existing subgrade of the building and pavement areas with six passes of a
15 ton, pneumatic-tired roller. Operate the roller in a systematic manner
to ensure the number of passes over all areas, and at speeds between 2 1/2
to 3 1/2 miles per hour. When proof rolling under buildings, the building
subgrade shall be considered to extend 5 feet beyond the building lines,
and one-half of the passes made with the roller shall be in a direction
perpendicular to the other passes. Notify the Contracting Officer a
minimum of 3 days prior to proof rolling. Proof rolling shall be
performed in the presence of the Contracting Officer. Rutting or pumping
of material shall be undercut as directed by the Contracting Officer to a
depth of 18 inches and replaced with select material.

3.5 SUBGRADE FILTER FABRIC

Place synthetic fiber filter fabric as indicated directly on prepared
subgrade free of vegetation, stumps, rocks larger than 2 inches diameter
and other debris which may puncture or otherwise damage the fabric.
Repair damaged fabric by placing an additional layer of fabric to cover
the damaged area a minimum of 2 feet overlap in all directions. Overlap
fabric at joints a minimum of 2 feet. Obtain approval of filter fabric
installation before placing fill or backfill. Place fill or backfill on
fabric in the direction of overlaps and compact as specified herein.
Follow manufacturer's recommended installation procedures.

3.6 FILLING AND BACKFILLING

Fill and backfill to contours, elevations, and dimensions indicated.
Compact each 1lift before placing overlaying lift.
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3.6.1 Common Fill Placement

Provide for general site .Use satisfactory materials. Place in 6 inch
compacted lifts. Compact areas not accessible to rollers or compactors
with mechanical hand tampers. Aerate material excessively moistened by
rain to a satisfactory moisture content. Finish to a smooth surface by
blading, rolling with a smooth roller, or both.

3.6.2 Backfill and Fill Material Placement

Provide for paved areas and under concrete slabs, except where select
material is provided. Place in 6 inch compacted lifts. Do not place over
wet or frozen areas. Place backfill material adjacent to structures as
the structural elements are completed and accepted. Backfill against
concrete only when approved. Place and compact material to avoid loading
upon or against the structure.

3.6.3 Select Material Placement

Provide under porous fill of structures not pile supported. Place in 6
inchcompacted lifts. Do not place over wet or frozen areas. Backfill
adjacent to structures shall be placed as structural elements are
completed and accepted. Backfill against concrete only when approved.
Place and compact material to avoid loading upon or against structure.

3.6.4 Backfill and Fill Material Placement Over Pipes and at Walls

Backfilling shall not begin until construction below finish grade has been
approved, underground utilities systems have been inspected, tested and
approved, forms removed, and the excavation cleaned of trash and debris.
Backfill shall be brought to indicated finish grade . Where pipe is
coated or wrapped for protection against corrosion, the backfill material
up to an elevation 2 feet above sewer lines and 1 foot above other utility
lines shall be free from stones larger than 1 inch in any dimension.

Heavy equipment for spreading and compacting backfill shall not be
operated closer to foundation or retaining walls than a distance equal to
the height of backfill above the top of footing; the area remaining shall
be compacted in layers not more than 6 inches in compacted thickness with
power-driven hand tampers suitable for the material being compacted.
Backfill shall be placed carefully around pipes or tanks to avoid damage
to coatings, wrappings, or tanks. Backfill shall not be placed against
foundation walls prior to 7 days after completion of the walls. As far as
practicable, backfill shall be brought up evenly on each side of the wall
and sloped to drain away from the wall.

3.6.5 Porous Fill Placement
Provide under floor and area-way slabs on a compacted subgrade. Place in 4
inch lifts with a minimum of two passes of a hand-operated plate-type
vibratory compactor.
3.6.6 Trench Backfilling
Backfill as rapidly as construction, testing, and acceptance of work
permits. Place and compact backfill under structures and paved areas in 6

inch lifts to top of trench and in 6 inch lifts to one foot over pipe
outside structures and paved areas.
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3.

7 BORROW

Where satisfactory materials are not available in sufficient quantity from
required excavations, approved borrow materials shall be obtained as
specified herein.

.8 BURIED WARNING AND IDENTIFICATION TAPE

Provide buried utility lines with utility identification tape. Bury tape
12 inches below finished grade; under pavements and slabs, bury tape 6
inches below top of subgrade.

.9 BURIED DETECTION WIRE

Bury detection wire directly above non-metallic piping at a distance not
to exceed 12 inches above the top of pipe. The wire shall extend
continuously and unbroken, from manhole to manhole. The ends of the wire
shall terminate inside the manholes at each end of the pipe, with a
minimum of 3 feet of wire, coiled, remaining accessible in each manhole.
The wire shall remain insulated over it's entire length. The wire shall
enter manholes between the top of the corbel and the frame, and extend up
through the chimney seal between the frame and the chimney seal. For
force mains, the wire shall terminate in the valve pit at the pump station
end of the pipe.

.10 COMPACTION

Determine in-place density of existing subgrade; if required density
exists, no compaction of existing subgrade will be required.

.10.1 General Site

Compact underneath areas designated for vegetation and areas outside the 5
foot line of the paved area or structure to 85 percent of ASTM D698

.10.2 Structures, Spread Footings, and Concrete Slabs

Compact top 12 inches of subgrades to 95 percent of ASTM D698 . Compact
fill and backfill material select material to 95 percent of ASTM D698

.10.3 Adjacent Area

Compact areas within 5 feet of structures to 90 percent of ASTM D698

.10.4 Paved Areas

Compact top 12 inches of subgrades to 95 percent of ASTM D698 . Compact
fill and backfill materials to 95 percent of ASTM D698

.11 SPECIAL EARTHWORK REQUIREMENTS FOR SUBSURFACE DRAINS

Excavate to dimensions indicated. Provide a bedding surface of no more
thanone inch of sand or coarse gravel and place on compacted native soil
as indicated. Backfill around and over the pipes only after pipe
installation has been approved. Place special granular filter material in
6 inch lifts and compact with mechanical, vibrating plate tampers or
rammers until no further consolidation can be achieved. Compact backfill
overlying the special granular filter material as specified for adjacent
or overlying work.
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3.11.1 Granular Backfill Using Filter Fabric
3.11.1.1 Perforated or Slotted Wall Pipes

Wrap one layer of filter fabric around pipe in such a manner that
longitudinal overlaps are in unperforated or unslotted quadrants of the
pipe. Overlap fabric a minimum of 6 inches. Secure fabric to pipe so
that backfill material does not infiltrate through overlaps. Place
granular material and extend it for one pipe diameter, minimum of 6 inches
on each side of and 18 inches above top of pipe. Place a layer of filter
fabric on top of granular filter before continuing with backfill.

3.11.1.2 Blind or French Drains

Install filter cloth in trenches with smoothly graded sides and bottom,

free of cavities or projecting rocks. Lay the cloth flat but not
stretched and secure with anchor pins. Place filter cloth so that drain
water must pass through the cloth into the specified granular filter
material. Overlap ends at least of 12 inches. Place backfill on filter

cloth in the direction of overlaps. Where fabric is damaged, place a new
piece of filter cloth over damaged area and overlap at least of 12 inches
in every direction.

3.12 RIP-RAP CONSTRUCTION

Construct rip-rap on bedding material placed on filter fabric with grout
as noted on drawings.

3.12.1 Preparation

Trim and dress indicated areas to conform to cross sections, lines and
grades shown within a tolerance of 0.1 foot.

3.12.2 Bedding Placement

Spread filter fabric and bedding material uniformly to a thickness of at
least 4 inches on prepared subgrade as indicated. Bedding stone shall be
equally distributed across filter fabric to protect it from direct
impingement of rip-rap stone.

3.12.3 Stone Placement
Place rock for rip-rap on prepared bedding material to produce a well
graded mass with the minimum practicable percentage of voids in
conformance with lines and grades indicated. Distribute larger rock
fragments, with dimensions extending the full depth of the rip-rap
throughout the entire mass and eliminate "pockets" of small rock
fragments. Rearrange individual pieces by mechanical equipment or by hand

as necessary to obtain the distribution of fragment sizes specified
above.

3.12.4 Grouting
3.13 FINISH OPERATIONS
3.13.1 Grading

Finish grades as indicated within one-tenth of one foot. Grade areas to
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drain water away from structures. Maintain areas free of trash and
debris. For existing grades that will remain but which were disturbed by
Contractor's operations, grade as directed.

.13.2 Topsoil, Sod and Seeding

Provide as specified in Section 32 92 19 SEEDING and/or Section 32 92 23
SODDING.

.13.3 Protection of Surfaces

Protect newly backfilled, graded, and topsoiled areas from traffic,
erosion, and settlements that may occur. Repair or reestablish damaged
grades, elevations, or slopes.

.14 DISPOSITION OF SURPLUS MATERIAL

Waste in Government disposal area Remove from Government property surplus
or other soil material not required or suitable for filling or
backfilling, and brush, refuse, stumps, roots, and timber.

.15 FIELD QUALITY CONTROL

.15.1 Sampling

Take the number and size of samples required to perform the following
tests.

.15.2 Testing

Perform one of each of the following tests for each material used. Provide
additional tests for each source change.

.15.2.1 Fill and Backfill Material Testing

Test fill and backfill material in accordance with ASTM C136/C136M for
conformance to ASTM D2487 gradation limits; ASTM D1140 for material finer
than the No. 200 sieve; ASTM D4318 for ligquid limit and for plastic limit;
ASTM D698 or ASTM D1557 for moisture density relations, as applicable.

.15.2.2 Select Material Testing

Test select material in accordance with ASTM C136/C136M for conformance to
ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 200

sieve; ASTM D698 or ASTM D1557 for moisture density relations, as
applicable.

.15.2.3 Porous Fill Testing

Test porous fill in accordance with ASTM C136/C136M for conformance to
gradation specified in ASTM C33/C33M.

.15.2.4 Density Tests

Test density in accordance with ASTM D1556/D1556M, or ASTM D6938. When
ASTM D6938 density tests are used, verify density test results by
performing an ASTM D1556/D1556M density test at a location already

ASTM D6938 tested as specified herein. Perform an ASTM D1556/D1556M
density test at the start of the job, and for every 10 ASTM D6938 density
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tests thereafter. Test each lift at randomly selected locations every 2000

square feet of existing grade in fills for structures and concrete slabs,
and every 2500 square feet for other fill areas and every 2000 square feet
of subgrade in cut. Include density test results in daily report.

3.15.2.5 Moisture Content Tests

In the stockpile, excavation or borrow areas, a minimum of two tests per
day per type of material or source of materials being placed is required

during stable weather conditions. During unstable weather, tests shall be
made as dictated by local conditions and approved moisture content shall
be tested in accordance with ASTM D2216. Include moisture content test

results in daily report.

-— End of Section --
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SECTION 31 62 19

TIMBER PILES
11/20

PART 1 GENERAL

1

.1 DESCRIPTION

Design, furnish, install and test timber piles at the locations indicated
on the drawings and specified herein.[ Assume test pile[s] will be
directed to be placed in [a] location[s] that can be incorporated into the
work.]

.2 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 WOOD PROTECTION ASSOCIATION (AWPA)

AWPA M1 (2020) Standard for the Purchase of
Treated Wood Products

AWPA M2 (2019) Standard for the Inspection of
Preservative Treated Wood Products for
Industrial Use

AWPA M3 (2016) Standard for the Quality Control of
Preservative Treated Products for
Industrial Use

AWPA M4 (2015) Standard for the Care of
Preservative-Treated Wood Products

AWPA M6 (2013) Brands Used on Preservative Treated
Materials
AWPA T1 (2020) Use Category System: Processing and

Treatment Standard

AWPA Ul (2020) Use Category System: User
Specification for Treated Wood

ASTM INTERNATIONAL (ASTM)

ASTM C1077 (2017) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Evaluation

ASTM D25 (2012; R 2017) Standard Specification for
Round Timber Piles

ASTM D4945 (2017) Standard Test Method for
High-Strain Dynamic Testing of Deep
Foundations
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ASTM E329 (2020) Standard Specification for Agencies
Engaged in Construction Inspection,
Testing, or Special Inspection
1.3 SUBSURFACE DATA
Subsurface soil data logs are provided on the project drawings.
1.4 BASIS OF BID

1.4.1 Production Pile Acceptance Criteria

Base bids on the number, circumference of piles at the butt and tip, and
length of piles from tip to cutoff as indicated. Safe design capacity for

piles is kips. Drive piles to a minimum depth indicated on the contract
documents, and to such additional depth as required to obtain a bearing
capacity of not less than kips. The Contractor's Geotechnical Consultant

will determine the terminal driving criteria based on results of dynamic
pile driving tests at end of drive or restrike. Test piles that meet
performance requirements may be included into the permanent work.

1.4.2 Lump Sum Payment

Base bids upon providing the number, size, capacity, and length of piles
as indicated on the drawings.

1.4.3 Unit Price

For unit price bid, see SF 1442, "Solicitation, Offer and Award" and
"Schedule of Bid Items." Section 00 22 13.00 20 SUPPLEMENTARY INSTRUCTIONS
TO OFFERORS.

Requirements of FAR 52.211-18 Variation in Estimated Quantity do not apply
to payment for piling. Each pile and test pile acceptably provided will
be paid for at the bid unit price per unit length, which will include
items incidental to furnishing and driving the piles including
mobilization and demobilization, redriving uplifted piles, an additional 5
feet in furnished length for any test pile not driven beyond estimated
pile length, and cutting off piles at the cut-off elevation. 1Include the
cost for additional length for the test piles in the total unit price cost
for the job. Payment will be made for production and test piles at the
bid unit price for the length of pile, from tip to final cut-off, actually
provided, excluding buildups and splices directed by the Contracting
Officer to be made. If the actual cumulative pile length driven (tip to
cut-off) vary more than 25 percent from the total pile length specified as
a basis for bidding, at the direction of the Contracting Officer, the unit
price per unit length will be adjusted in accordance with provisions of
FAR 52.236-2 Differing Site Conditions. Payments will be made per each at
the respective bid unit price for pile cut-offs, pile build-ups, pile
loads tests and pile splices.

1.5 PAYMENT
1.5.1 Furnishing and Delivering Timber Piles
1.5.1.1 Payment

Payment will be made for costs associated with furnishing and delivering
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the required lengths of permanent timber piles, which includes costs of
furnishing and delivering piles to the work site. No payment will be made
for the driving head or lengths of piles exceeding required lengths. No
payment will be made for piles damaged during delivery, storage, or
handling to the extent that they are rendered unsuitable for the work, in
the opinion of the Contracting Officer.

1.5.1.2 Measurement
Furnishing and delivering permanent timber piles will be measured for
payment by the linear foot of piles required below the cut-off elevation
as [determined by the Contracting Officer and furnished to the Contractor]
[indicated] .

1.5.1.3 Unit of Measure
Linear foot.

1.5.2 Driving Timber Piles

1.5.2.1 Payment
Payment will be made for costs associated with driving permanent timber
piles, which includes costs of handling, driving, performing dynamic
testing, interpreting data and submitting reports, measuring heave,
redriving heaved piles, removal of driving heads or cutting off piles at
the cut-off elevation and removing from the work site, compiling and
submitting pile driving records, backfilling voids around piles, and any
other items incidental to driving piles to the required elevation.

1.5.2.2 Measurement
Permanent timber piles will be measured for payment for driving on the
basis of lengths, to the nearest hundredth (tenth) of a linear foot, along
the axis of each pile acceptably in place below the cut-off elevation
shown.

1.5.2.3 Unit of Measure
Linear foot.

1.5.3 Timber Pile Driving Tests

1.5.3.1 Payment
Payment will be made for costs associated with furnishing, delivering,
driving, pulling, and disposing of driven test piles, including [pile
driving points; conducting pile driving tests; backfilling voids around
piles; compiling pile driving test records; performing dynamic testing;
interpreting data; and submitting reports.

1.5.3.2 Measurement

Timber pile driving tests will be measured for payment on the basis of the
applicable contract unit price per pile driving test.

1.5.3.3 Unit of Measure

Each.
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1

1

.5.4 Timber Piles for Load Tests

.5.4.1 Payment

Payment will be made for costs associated with furnishing, delivering,
driving, pulling, and disposing of load test piles[, including pile
driving points; backfilling voids around piles; compiling pile driving
records|[,; furnishing, fabricating, and mounting of strain rods and
protective assembly; furnishing, fabricating, and mounting of inclinometer
and inclinometer protective assembly; performing dynamic testing;
interpreting data; and submitting reports]. No additional payment will be
made for load test piles incorporated in the permanent work other than as
provided.

.5.4.2 Measurement

Timber piles for load tests will be measured for payment on the basis of
the applicable contract unit price per load test pile.

.5.4.3 Unit of Measure

Each.

.5.5 Pile Driving Shoes

.5.5.1 Payment

Payment will be made for costs associated with pile driving shoes,
including furnishing, delivering, and installing.

.5.5.2 Measurement

Pile driving shoes will be measured for payment on the basis of the number
of pile driving shoes required.

.5.5.3 Unit of Measure
Each.
.5.6 Preconstruction Condition Survey

.5.6.1 Payment

Payment will be made for costs associated with preconstruction condition
surveys.

.5.6.2 Measurement

Preconstruction condition survey will be measured for payment on the basis
of the applicable contract unit price per structure to be surveyed.

.5.6.3 Unit of Measure
Each.
[111.6 SUBMITTALS

Government approval is required for submittals with a "G" designation;
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submittals not having a "G" designation are for Contractor Quality Control
approval. When used, a designation following the "G" designation
identifies the office that will review the submittal for the Government.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals

Testing Agency Qualifications; G[, [ 1]
SD-02 Shop Drawings

Installation Drawings; G[, [ 11

SD-03 Product Data

Driving Equipment; GI[, [ 1]

Helmets and Cushion Blocks; G[, [ 1]

Pile Shoes; GI[, [ 1]

SD-04 Samples
Test Piles; G[, [ 1]
SD-06 Test Reports
[ Pile Driving Test Data; G[, [ 1]
10 Pile Driving Analyzer; GI[, [ 1]
11 Dynamic Testing Of Piles
] Test Piles; G[, | 1]
Load Tests; G[, [ 1]
SD-07 Certificates
Timber Piles; G[, [ 1]
SD-11 Closeout Submittals
Pile Driving Records; G[, [ 1]

1.7 DELIVERY, STORAGE, AND HANDLING

Stack piles during delivery and storage so that each pile is maintained in
a straight position and is supported every 10 feet or less along its
length (ends inclusive). Do not stack piles more than 5 feet high. Use
methods for handling and storage of piles such that the piles are not
subjected to excessive bending stress.

Load, unload or transfer treated wood products using procedures specified
in AWPA M4. Use slings, padding, or any method to prevent or minimize
damage to treated wood products. Treat any damage sustained during
handling as specified above.

SECTION 31 62 19 Page 5



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

Untreated piles to be stored for an extended period of time must be
inspected periodically, as well as shortly before driving, to detect
damage due to fungus and insect attack. If treated piles are to be stored
in a horizontal position for an extended period of time, they must be
inspected periodically to ensure that the treatment does not seep to the
lower half of the pile to the extent that the upper half does not contain
a sufficient amount of treatment. Inspect piles for excessive curvature
and for damage before transporting them from the storage area to the
driving area and immediately prior to placement in the driving leads.
Curvature in the pile must be measured with the pile laying on a flat
surface and is the distance between the pile at the mid-length of the pile
and the flat surface. Maximum permissible curvature is 2 inches over the
length of the pile. Piles having excessive curvature will be rejected.

1.7.1 Damaged Piles

Inspect each pile for soundness, splits, knots and holes before
transporting them to the project site and immediately prior to placement
in the driving leads. Bring any unusual pile conditions to the attention
of the Contracting Officer. Piles which are damaged during delivery,
storage, or handling to the extent they are rendered unsuitable for the
work, in the opinion of the Contracting Officer, will be rejected and
removed from the project site, or may be repaired, if approved, at no cost
to the Government.

Any pile damaged by reason of internal defects or by improper driving must
be corrected by one of the following methods approved by the Engineer for

the pile in question:

a. The pile is withdrawn, if practicable, and replaced by a new and, if
necessary, longer pile.

b. One or more replacement piles are driven adjacent to the defective
pile.

c. A Pile Dynamic Analysis and integrity testing must be performed by the
Contractor's Geotechnical Consultant to assess the structural

integrity of the driven pile(s).

A pile driven below the specified butt elevation must be corrected by one
of the following methods approved by the Engineer:

a. The pile is spliced (if approved) .

b. A sufficient portion of the footing is extended down to properly embed
the pile.

A pile driven out of its proper location or out of plumb as approved by
the Engineer, must be corrected by one of the following methods approved
by the engineer:

a. One or more replacement piles are driven next to the pile in question.
b. As directed by the structural engineer.

1.7.2 Pile Sweep

Limit sweep to 1/8 inch per 10 feet over the length of the pile. Piles
having excessive sweep will be rejected.
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1.8 QUALITY ASSURANCE

The producer must brand each treated pile, in accordance with AWPA M1,
AWPA M2, AWPA M6, AWPA T1 and AWPA Ul. Submit the inspection report of an
independent inspection agency, approved by the Contracting Officer,
stating that offered products comply with applicable AWPA Standards, and
that the plant conforms to AWPA M3.

1.9 PLANT INSPECTION

The Government, at its discretion, reserves the right to inspect the
treating process. Notify the Contracting Officer at least 3 weeks prior
to beginning the treatment, stating where preservative treatment will be
done. Allow Government inspector access to all parts of the plant. Allow
inspection of all facets of the treating process.

PART 2 PRODUCTS
2.1 MATERIALS
2.1.1 Piles

Provide pressure treated Douglas fir or southern pine clean-peeled piles
conforming to ASTM D25. Minimum tip circumference must be 8". Piles must
be in one piece. Splicing is not permitted. Submit the inspection report
of an independent inspection agency, approved by the Contracting Officer,
stating that offered products comply with applicable AWPA Standards.
Identify treatment on each piece by the quality mark of an agency
accredited by the Board of Review of the America Lumber Standard Committee.

2.1.2 Preservative Treatment

Provide round piles conforming to ASTM D25 and AWPA C3. Piles must be
treated with ACA (ammoniated copper arsenate) and CCA (copper chrome
arsenate) due to the location of the proposed structure in a temperate
zone environment

2.2 PILE DRIVING EQUIPMENT
Provide Pile Driving Equipment as mentioned in this section.
2.2.1 Pile Hammers

Provide a hammer capable of developing the indicated ultimate pile
capacity at blow count less than 100 per foot considering hammer impact
velocity; ram weight; stiffness of hammer and pile cushions; cross
section, length, and total weight of pile; and character of subsurface
material to be encountered.Use the same pile hammer, operating at the same
rate and in the same manner, as that used for driving test piles. Use
wave equation analysis to verify that the hammer will develop stresses
within acceptable limits in the piles. At final driving, operate pile
hammer in accordance with manufacturer's recommendation. Provide the
plant and equipment for air hammers that have sufficient capacity to
maintain, under working conditions, the pressure at the hammer specified
by the manufacturer. The hose connecting the compressor with the hammer
must be at least the minimum size recommended by the Manufacturer.
Evaluate hammer performance at the end of driving by measuring blows per
minute and comparing with the manufacturer's recommendations. Measure
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impact velocity of open-end (single acting) diesel hammers at all times
during pile driving operations with a device for this purpose. If such a
device is not available, obtain the stroke by measuring the speed of
operation either manually or with a device that makes the measurement
automatically. Equip closed-end (double acting) diesel hammers with a
bounce chamber pressure gauge in good working order, mounted near ground
level so as to be easily read by the Contracting Officer. Provide a
correlation chart of bounce chamber pressure and potential energy. Equip
hydraulic hammers with a system for measurement of ram energy. The system
must be in good working order and the results must be easily and
immediately available to the Engineer.

.2.2 Driving Helmets and Cushion Blocks

.2.2.1 Driving Helmets or Pile Cushions

Use a steel driving helmet or pile cushion between top of pile and driving
helmet or cap to prevent impact damage to pile. Use a driving helmet or
pile cushion combination capable of protecting pile head, minimizing
energy absorption and dissipation, and transmitting hammer energy
uniformly over top of pile. Provide driving helmet that fits sufficiently
loose around top of pile so that pile may be free to rotate without
binding within driving helmet. Use pile cushion of solid wood or of
laminated construction using plywood, softwood or hardwood boards with
grain parallel to end of pile. Select the pile cushion thickness placed
on the pile head prior to driving by wave equation analysis so that the
limiting driving stresses are not exceeded. Replace pile cushion at the
start of driving of each pile and when it becomes highly compressed,
charred or burned, or has become spongy or deteriorated in any manner.
Show details of driving helmets, and pile cushions. Submit 2 weeks prior
to test pile installation.

.2.2.2 Hammer Cushion

Use a hammer cushion Dbetween driving helmet or cap and hammer ram
consisting of a solid hardwood block with grain parallel to the pile axis
and enclosed in a close-fitting steel housing. Use steel plates at top
and bottom of hammer cushion. Replace hammer cushion when it becomes
highly compressed, charred or burned or becomes spongy or deteriorated in
any manner.Do not replace hammer cushion during final driving of any
pile. Do not use small wood blocks, wood chips, rope or other materials
that permit excessive loss of hammer energy.

If the cushion is other than that specified above, submit to the
Contracting Officer at least two weeks prior to the commencement of test
pile driving, detailed drawings and records of previous successful use.
Generally, follow the pile hammer manufacturer's recommendations with
respect to hammer cushions.

PART 3 EXECUTION

3.

3.

1 PRELIMINARY WORK
1.1 Installation Drawings
Submit pile installation drawings at least 28 calendar days prior to

installation. Drawings must indicate individual pile numbers, sequencing,
and any phasing or special installation considerations.
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3.1.2 Wave Equation Analysis of Pile Drivability

a. Prior to driving any pile, submit a pile Wave Equation Analysis,
performed by Contractor's Geotechnical Consultant, for each size pile
and distinct subsurface profile condition. These analyses must take
into account the proposed hammer assembly, pile capblock and cushion
characteristics, the pile properties and estimated lengths and the
soil properties anticipated to be encountered throughout the installed
pile length based on static capacity analysis with consideration of
driving gain/loss factors. Only one specific model of pile hammer may
be used for each pile type and capacity.

b. Demonstrate using the Wave Equation Analysis that the piles will not
be damaged during driving, indicate that the driving stresses will be
maintained within the limits below and indicate the blow count
necessary to achieve the required ultimate static pile capacities.

Allowable Driving Stresses

Wood
Compression - 3 ksi
Tension - 3 ksi Qa Allowable static timber stress

c. Perform a refined Wave Equation Analysis upon completion of the
dynamic and static testing programs outlined in this specification
section, taking into consideration the evaluated capacities, gain/loss
factors and recommended production pile lengths.Develop production
pile driving criteria based on the results of the refined Wave
Equation Evaluations.

d. All pile driving equipment provided by the Contractor will be subiject
to the approval of the Contractor's Geotechnical Consultant. Complete
the attached pile and driving equipment data form, including hammer
information, in full as part of the submittal of the results of the
Wave Equation Analyses.

e. Pay for the cost of performing the Wave Equation Analyses and include
in the base bid.

3.1.3 Pile Length Markings

Mark each pile prior to driving with horizontal lines at one foot
intervals. Mark the interval number on pile every 5 feet from pile tip.

3.2 PILE DRIVING
3.2.1 Driving Piles

Notify Engineer of Record and Contracting Officer 10 days prior to driving
of test piles and load test. Submit pile driving test data and reports of
the dynamic testing of piles within one day after each test is completed.

The Contractor's Geotechnical Consultant will determine the terminal
driving criteria based on results of dynamic pile driving tests at the end
of drive or restrike. Drive piles to reach a driving resistance
established by the dynamic pile driving tests at the end of drive or
restrike in accordance with the schedule which the Contractor's
Geotechnical Consultant will prepare from the test-pile driving data.
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During initial driving and until pile tip has penetrated beyond layers of
very soft soil, use a reduced driving energy of the hammer as required to
prevent pile damage. Refusal criteria will be established by the
Contracting Officer. 1If a pile fails to reach "calculated" tip elevation,
or if a pile reaches '"calculated" tip elevation without reaching required
driving resistance, notify Engineer of Record and perform corrective
measures as directed. Provide hearing protection when noise levels exceed
140 dB. Do not handle or move piles or pile sections in any manner that
would result in cracking or permanent damage to the concrete or to the
grout surrounding the prestressing cables. Piles may be driven without
pile guides or leads providing a hammer guide frame is used to keep the
pile and hammer in alignment.

3.2.2 Protection of Piles

Take care to avoid damage to piles during handling, placing pile in leads,
and during pile driving operations. Support piles laterally during
driving, but allow rotation in leads. Square top of pile to longitudinal
axis of pile. Maintain axial alignment of pile hammer with that of the
pile.

3.2.3 Pile Placement and Tolerances in Driving

Piling must be installed to a maximum tolerance in any direction of 4
inches per pile. Where an individual pile is installed out of position
more than 4 inches in any direction and/or where the center of gravity of
a pile group is out of position more than 2 inches, the Contractor may be
required to install an additional pile or piles to compensate for the
eccentricity of the pile and / or pile group. Maintain and check axial
alignment of pile and leads at all times. If subsurface conditions cause
pile drifting beyond allowable axial alignment tolerance, notify Engineer
of Record and perform corrective measures as directed. Place butts within
4 inches of location indicated. Manipulation of piles within specified
tolerances will not be permitted. Piles must be monitored for heave
immediately after installation and after adjacent piles are installed. If
piles heave more than 1/2 inch notify the Engineer of Record. Redrive
heaved piles to required point elevation. Piles damaged or driven outside
the above tolerances must be replaced, or additional piles driven at
locations specified by the Engineer of Record at no expense to the
Government .

3.2.4 Rejected Piles

Withdraw piles damaged or impaired for use during handling or driving,
mislocated, or driven out of alignment beyond the maximum tolerance.
Replace with new piles or cut-off and abandon damaged or impaired piles
and drive new piles as directed. Remove excess cut-off from piles and
unacceptable piles from the work site. Perform all work in connection
with withdrawing and removing rejected piles from the site at no
additional cost to the Government.

3.2.5 Pile Cut-0Off
Cut-off piles with a smooth level cut using pneumatic tools, sawing, or
other suitable methods approved by Contracting Officer. Use of explosives

for cutting is not permitted. Remove cut-off sections of piles from the
site and off government property upon completion of the work.
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3.

2.6 As-Driven Survey

After the driving of each pile group is complete and before concrete is
placed, provide the Contracting Officer with an as-driven survey showing
actual location and top elevation of each pile. Do not proceed with
placing concrete until the Contracting Officer has reviewed the survey and
verified the safe load for the pile group driven. Present a survey in
such form that it gives deviation from plan location in two perpendicular
directions and elevations of each pile to nearest half inch. Survey must
be prepared and certified by a licensed land surveyor.

.27 Protection of Existing Structures

Mitigate impact on existing facilities due to pile driving activities in
accordance with the project specific document.

.2.8 Pile Shoes

Where indicated or directed, securely attach pile shoes of an approved
design to the piles in a manner described in the detail drawings.

.3 FIELD QUALITY CONTROL

.3.1 Test Piles

Order test piles feet longer in length than production piles. Drive the
additional test pile length only at the direction of the Engineer of
Record. The Contractor's Geotechnical Consultant will use test pile data
to determine "calculated" pile tip elevation or necessary driving
criteria. Submit pile driving analyzer data and resport within one day
after each test is completed.

Drive test piles at the locations indicated. Drive test piles to
indicated tip elevation indicated on drawings. Use test piles, if located
properly and offering adequate driving resistance in finished work.
Provide and operate a pile driving analyzer as specified in paragraph
DYNAMIC PILE ANALYSIS during the driving of each test pile. Modify
driving as required based upon recommendation of Contractor's Geotechnical
Consultant and approval of the Engineer of Record.

.3.1.1 Dynamic Pile Analysis

Dynamic testing provides supplemental information for evaluating pile
integrity, hammer and drive system performance, assess pile installation
driving stresses, and pile capacities. Perform dynamic testing on 100
percent of the test piles during the full length of the pile driving and
during restrike a minimum of 7 days after initial driving. Provide
equipment to obtain dynamic measurements, record, reduce and display its
data that meet the requirements of ASTM D4945. The equipment must have
been calibrated within 6 months prior to the start of the testing
operations and thereafter throughout the contract duration. Drive test
piles at the locations indicated on drawings. Employ an independent
inspection firm, hereinafter referred to as the "Contractor's Geotechnical

Consultant", experienced in the pile driving process, monitoring of test
pile installation, and in the use of the Pile Driving Analyzer and its
related equipment. Perform dynamic pile analysis as follows:
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3.3.1.2 Pile Analyzing

7 working days prior to driving the test piles, submit the pile and
complete driving equipment data to the Contracting Officer. The
Contractor's Geotechnical Consultant must use the submitted information to
perform wave equation analyses and must prepare a summary report of the
wave equation results. The wave equation analysis using GRLWEAP software
by Pile Dynamics, Inc. or equivalent must be used to assess the ability of
the proposed driving system to install the pile to the required capacity
and desired penetration depth within the allowable driving stresses.

3.3.1.3 Pile Drivability

Perform each dynamic pile analysis in two steps. The first step is to
check the hammer, pile and soil performance, and to determine the
suitability of the proposed hammer for the size, length and type of pile
being installed for the soil types encountered as the piles are driven.
This initial monitoring must determine whether pre-augering or jetting is
appropriate, efficiency of the hammer relative to specified efficiency,
effectiveness of cushion, level of compressive and tensile stress in pile
and extent/location of any pile damage caused by the initial driving.

With each blow of the pile, record the information listed below
electronically and analyze the information using the Pile Driving Analyzer:

a. Blow number

b. Blow rate per minute and stroke.

c. Input and reflected values of force and velocity.

d. Value of upward and downward traveling force wave with time.

e. Maximum and final transferred energy to pile, hammer system efficiency.
f. Maximum compressive stress, velocity, acceleration and displacement.
g. Maximum tensile stress in pile.

h. Pile structural integrity, damage detection, extent and location.

i. Bearing capacity of pile by Case method.

If the pile, hammer and soil performance evaluation recommends changes to
the hammer stroke, pile cushioning, augering or any other aspect for the
pile driving operation, incorporate these changes into production pile
driving in an effort to control excessive stresses and pile damage.
Replace test piles damaged or broken during installation, incorporating
driving modifications as determined by the Contractor's Geotechnical
Consultant and reviewed and approved by the Contracting Officer. Repeat
this procedure until allowable tensile and compressive stresses are
achieved in the pile and pile damage is minimized. Subject selected
initial driving records to rigorous computer analysis by the Case Pile
Wave Analysis Program (CAPWAP) for determination of resistance
distribution, soil resistance and properties, and estimation of
anticipated gain/loss factors.

3.3.1.4 CAPWAP

Signal matching analysis by CAPWAP software of the dynamic pile testing
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data must be performed on data obtained from the end of initial driving
and the beginning of restrike of all control piles. CAPWAP analyses must
be performed by an engineer who has achieved Advanced Level or better on
the PDI / PDCA Dynamic Measurement and Analysis Proficiency Test for
Providers of PDA Testing Services.

Upon completion of test pile driving, allow the piles to set-up for at
least 7 days. After evaluation of pile, hammer and soil performance by
the Contractor's Geotechnical Consultant, the second step of the dynamic
pile analysis may proceed. This portion of the evaluation requires
striking the set-up piles a minimum of 20-50 times, or as directed by the
Contractor's Geotechnical Consultant using the same hammer which was used
for the test pile driving and which will be used for production pile
driving. "Warm up" the hammer and make it optimally ready prior to
restriking, in order to avoid capacity losses during evaluation of
restrike data. Apply maximum hammer energy during restrike in order to
fully mobilize the soil resistance. However, exercise care so as to not
overstress the pile. 1In addition to those items listed above, selected
restrike driving records (as directed by the Contractor's Geotechnical
Consultant) are to be subjected to rigorous computer analysis by the Case
Pile Wave Analysis Program (CAPWAP) for determination of resistance
distribution, soil resistance and properties, and plot of applied load vs.
average pile displacement based on the calculated soil properties.

3.3.1.5 Dynamic Load Test Reporting
a. Upon satisfactory completion of each dynamic load test, submit a
minimum of three copies of a Pile Performance Report for the
Contractor by the Contractor's Geotechnical Consultant. The submittal
must be prepared and sealed by a Professional Engineer registered in

State of North Carolina.

b. The report for the Dynamic Pile Analysis must contain the following
information:

(1) Capacity of pile from Case Pile Wave Analysis Program (CAPWAP) .
Information resulting from analysis of a selected restrike blow.

(2) Maximum and final transferred energy, hammer system efficiency
during pile installation.

(3) Maximum compressive stress, velocity, acceleration and
displacement.

(4) Maximum tensile stress in pile.
(5) Pile structural integrity, damage detection, extent and location.
(6) Blows per minute and blow number.

(7) Input and reflection values of force and velocity, upward and
downward traveling force wave with time.

(8) Pile skin friction and toe resistance distribution.
(9) Maximum energy transferred to pile.

c. The maximum allowable pile design load must be proposed by the
Contractor's Geotechnical Consultant based upon the results of a
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satisfactory pile load test conducted on a pile driven as specified
herein and must include the effects of load transfer to the soil above
the foundation stratum.

Use either a model Model 8G or PAX Pile Driving Analyzer as manufactured
by Pile Dynamics, Inc., of Cleveland Ohio or approved equivalent, for
dynamic testing of the pile hammer and for dynamic load testing of the
test pile. All equipment necessary for the dynamic monitoring such as
sensors, cables or wireless transmitters, must be furnished by the
Contractor's Geotechnical Consultant. The equipment must conform to the
requirements of ASTM D4945.

Pay for all services of the Contractor's Geotechnical Consultant. The
Contractor's Geotechnical Consultant must be available throughout the pile
driving operation to consult with the Contracting Officer when required by
the Contracting Officer. The cost of changes in the Contractor's
procedure, as required by evaluation of the results of the Pile Driving
Analysis, will be at the Contractor's expense.

3.3.2 Pile Driving Records

Keep a complete and accurate record of each pile driven. 1Indicate the
pile location, deviations from pile location, cross section shape and
dimensions, original length, ground elevation, tip elevation, cut-off
elevations, number of blows required for each foot of penetration and
number of blows for the last 6 inches penetration or fraction thereof [as
required] for the '"calculated" [driving resistance]. Include in the
record the beginning and ending times of each operation during driving of
pile, type and size of hammer used, rate of operation, stroke or
equivalent stroke for diesel hammer, type of driving helmet, and type and
dimension of hammer cushion and pile cushion used. Record retap data and
unusual occurrences during pile driving such as redriving, heaving,
weaving, splicing, obstructions, and any driving interruptions. A
preprinted pile driving log for recording pile driving data and pile
driving equipment data form, which can be downloaded at:
http://www.wbdg.org/ffc/
dod/unified-facilities-guide-specifications-ufgs/forms-graphics-tables

Submit complete and accurate pile driving records of installed piles to
Engineer of Record within 15 calendar days after completion of pile
driving. Make pile driving records available to the Engineer of Record at
the Jjob site, within 24 hours after each day of pile driving. Preparation
of the record must be by, or under the direct supervision of a registered
professional engineer.

3.3.3 Testing Agency Qualifications

Engage an independent testing agency qualified according to ASTM C1077 and
ASTM E329 for testing indicated and approved by the Contracting Officer.

3.4 SPECIAL INSPECTION AND TESTING FOR SEISMIC-RESISTING SYSTEMS

Perform special inspections and testing for seismic-resisting systems and
components in accordance with Section 01 45 35 SPECIAL INSPECTIONS.

3.5 PRECONSTRUCTION CONDITION SURVEY

Perform preconstruction condition survey of structures and utilities within
200 feet of the pile driving activity. Perform outreach to the owner of
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the structures 28 days before performing the preconstruction condition
survey. The Contractor must obtain written permission from the owner of
the structure prior to accessing the structure. The preconstruction
condition survey must include video and photographic documentation of the
exterior and interior of above ground structures and of the interior of
underground structures. Video documentation must be in high definition,
and show existing conditions and highlight, where possible, existing
cracks, deteriorated concrete, exposed and corroded reinforcement, cracked
or broken brick or mortar, and other signs of distress. For utilities,
perform the survey when the greatest extent of the interior is exposed.
Provide supplementary artificial lighting as needed. The video must
include annotation with location and structure nomenclature which
describes any areas of distress over the video and time code superimposed
on the video. Photographs must be accompanied by sketches or descriptions
that indicate the location and direction of each photograph. For each
structure surveyed, provide a Pre-Construction Condition Survey Report
following completion of the survey. The report must contain all
documentation associated with the survey including DVD copies. In the
report, include notes, sketches, photographs, and videos. Provide general
information, such as location details and structure type, as well as
particular information on materials, condition, existing damage, aperture
and persistence of cracks, and disrepair observed during visual survey.
Provide a graphical depiction of locations of damage or other features of
concern. Submit the Preconstruction Condition Survey Reports no later
than 28 days before the commencement of pile driving activity. Accept
responsibility for damages to existing adjacent or adjoining structures
created by pile driving work, and repair any damages to these structures
without cost to the Government.

-- End of Section --
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SECTION 32 05 33

LANDSCAPE ESTABLISHMENT
08/17

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.

ASTM INTERNATIONAL (ASTM)

ASTM D5851 (1995; R 2015) Planning and Implementing a
Water Monitoring Program

TREE CARE INDUSTRY ASSOCIATION (TCIA)

TCIA 7133 (2017) American National Standard for
Arboricultural Operations - Pruning,
Repairing, Maintaining, and Removing
Trees, and Cutting Brush - Safety
Requirements

1.2 DEFINITIONS
1.2.1 Pesticide

Any substance or mixture of substances, including biological control
agents, that may prevent, destroy, repel, or mitigate pests and are
specifically labeled for use by the U.S. Environmental Protection Agency
(EPA) . Also, any substance used as a plant regulator, defoliant,
disinfectant, or biocide. Examples of pesticides include fumigants,
herbicides, insecticides, fungicides, nematicides, molluscicides and
rodenticides.

1.2.2 Stand of Turf
95 percent ground cover of the established species.

1.2.3 Planter Beds
A planter bed is defined as an area containing one or a combination of the
following plant types: shrubs, ground cover, and a mulch topdressing
excluding turf. Trees may also be found in planter beds.

1.3 RELATED REQUIREMENTS
Section 32 92 19 SEEDING and Section 32 92 23 SODDING applies to this
section for installation of seed and sod requirements, with additions and
modifications herein.
Section 32 93 00 EXTERIOR PLANTS applies to this section for installation

of trees, shrubs, and ground cover, with additions and modifications
herein.
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1

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submittals with an "3S"
are for inclusion in the Sustainability eNotebook, in conformance with
Section 01 33 29.05 20 SUSTAINABILITY REPORTING FOR DESIGN-BUILD. Submit
the following in accordance with Section 01 33 10.05 20 DESIGN SUBMITTAL
PROCEDURES:
SD-01 Preconstruction Submittals
Integrated Pest Management Plan; G
SD-03 Product Data
Fertilizer; G
Mulches Topdressing
Organic Mulch Materials
SD-07 Certificates
Maintenance Inspection Report
Plant Quantities; G
SD-10 Operation and Maintenance Data
Maintenance

SD-11 Closeout Submittals

Tree Staking and Guying Removal

.5 DELIVERY, STORAGE AND HANDLING

.5.1 Delivery

Deliver fertilizer, gypsum, and iron to the site in original containers
bearing manufacturer's chemical analysis, name, trade name, or trademark,
and indication of conformance to state and federal laws.

.5.2 Storage

.5.2.1 Fertilizer, Lime, Iron, and Mulch Storage

Store material in designated areas. Store lime and fertilizer in cool,
dry locations away from contaminants.

.5.2.2 Antidesiccant's Storage

Do not store with fertilizers or other landscape maintenance materials.

.5.3 Handling

Do not drop or dump materials from vehicles.

SECTION 32 05 33 Page 2



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

1.

6 MAINTENANCE

Submit Operation and Maintenance (0&M) Manuals for planting materials.
Include instructions indicating procedures during one typical year
including variations of maintenance for climatic conditions throughout the
year. Provide instructions and procedures for watering; promotion of
growth, including fertilizing, pruning, and mowing,; and integrated pest
management. O&M Manuals must include pictures of planting materials cross
referenced to botanical and common names, with a description of the normal
appearance in each season.

Develop a water monitoring program for surface and ground water on the
project site in accordance with ASTM D5851 and consistent with the water
management program utilized during construction operations.

PART 2 PRODUCTS

2.

1 POST-PLANT FERTILIZER

Fertilizer for groundcover, wildflowers, and grasses is not permitted.
Provide fertilizer for trees, plants, and shrubs as recommended by plant
supplier, except synthetic chemical fertilizers are not permitted.
Fertilizers containing petrochemical additives or that have been treated
with pesticides or herbicides are not permitted.

1.1 Granular Fertilizer

Organic, granular controlled release fertilizer with proportions as
indicated in recommendations from soil testing report.

.2 WATER

Source of water must be approved by the Contracting Officer, and be of
suitable quality for irrigation. Use collected storm water or graywater
when available.

.3 MULCHES TOPDRESSING

Free from noxious weeds, mold, pesticides, or other deleterious materials.

.3.1 Organic Mulch Materials

Provide double shredded hardwood bark mulch. Mulch shall not be dyed or
stained.

.4 PESTICIDES

Pesticides and herbicides are not permitted. Submit an Integrated Pest
Management Plan, including weed and pest management strategies, proposed
alternatives to herbicides and pesticides. Use biological pest controls
as approved in the Plan.

PART 3 EXECUTION

3.

1 EXTENT OF WORK

Provide landscape construction maintenance to include mowing, edging,
overseeding, aeration, fertilizing, watering, weeding, pruning, stake and
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guy adjusting, and for all newly installed landscape areas, unless
indicated otherwise, and at all areas inside or outside the limits of the
construction that are disturbed by the Contractor's operations.

3.1.1 Policing

Police all landscaped areas. Policing includes removal of leaves,
branches and limbs regardless of length or diameter, dead vegetation,
paper, trash, cigarette butts, garbage, rocks or other debris. Policing
must extend to both sides of fencing or walls. Collected debris must be
promptly removed and disposed of at an approved disposal site.

3.1.2 Drainage System Maintenance

Remove all obstructions from surface and subsurface drain lines to allow
water to flow unrestricted in swales, gutters, catch basins, storm drain

curb inlets, and yard drains. Remove grates and clear debris in catch
basins. Open drainage channels are to be maintained free of all debris
and vegetation at all times. Edges of these channels must be clear of any

encroachment by vegetation.
3.2 ESTABLISHMENT PERIOD
3.2.1 Water Restrictions

Abide by state, local or other water conservation regulations in force
during the establishment period. Automatic controller must be adjusted to
comply with the water conservation regulations schedule.

3.2.2 Fire Hydrants

To use a fire hydrant for irrigation, obtain prior clearance from the
Contracting Officer and provide the tools and connections approved for use
on fire hydrants. If a fire hydrant is used, Provide a reduced pressure
backflow preventer for each connection between hose and fire hydrant.
Backflow preventer used must be tested once per month by a certified
backflow preventer tester.

3.3 GROUNDCOVER ESTABLISHMENT PERIOD
Groundcover establishment period will commence on the date that inspection

by the Contracting Officer shows that the new turf furnished under this
contract has been satisfactorily installed to a 95 percent stand of

coverage. The establishment period must continue for a period of 365 days.
3.3.1 Frequency of Maintenance
Begin maintenance immediately after turf has been installed. 1Inspect areas

once a week during the installation and establishment period and perform
needed maintenance promptly.

3.3.2 Promotion of Growth

Maintain groundcover in a manner that promotes proper health, growth,
natural color. Turf must have a neat uniform manicured appearance, free
of bare areas, ruts, holes, weeds, pests, dead vegetation, debris, and
unwanted vegetation that present an unsightly appearance. Mow, remove
excess clippings, eradicate weeds, water, fertilize, overseed, aerate,
topdress and perform other operations necessary to promote growth, as
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approved by Contracting Officer and consistent with approved Integrated
Pest Management Plan. Remove noxious weeds common to the area from
planting areas by mechanical means.

3.3.3 Mowing
3.3.3.1 Turf

Mow turf at a uniform finished height. Mow turfed areas to a minimum
average height of 1 to 1.5 inches for spring/summer maintenance and to a
minimum average height of 1.5 inches for fall maintenance. The height of
turf is measured from the soil. Perform mowing of turf in a manner that
prevents scalping, rutting, bruising, uneven and rough cutting. Prior to
mowing, all rubbish, debris, trash, leaves, rocks, paper, and limbs or
branches on a turf area must be picked up and disposed. Adjacent paved
areas must be swept/vacuumed clean.

3.3.4 Turf Edging and Trimming

Perimeter of planter bed edges, sidewalks, driveways, curbs, and other
paved surfaces must be edged. Uniformly edge these areas to prevent
encroachment of vegetation onto paved surfaces and to provide a clear cut
division line between planter beds, turf, and ground cover. Edging is to
be accomplished in a manner that prevents scalping, rutting, bruising,
uneven and rough cutting. Perform edging on the same day that turf is
mowed. Use of string line trimmers is permitted in "soft" areas such as
an edge between turfgrass and a planter bed. Exercise care to avoid
damage to any plant materials, structures, and other landscape features.

Trimming around trees, fences, poles, walls, and other similar objects is
to be accomplished to match the height and appearance of surrounding mowed
turf growth. Trimming must be performed on the same day the turf's

mowed. Care must be exercised to avoid "Girdling" trees located in turf
areas. The use of protective tree collars on trees in turf areas may be
utilized as a temporary means to avoid injury to tree trunks. At the end
of the plant establishment period Contractor will be responsible for
removing all protective tree collars.

3.3.5 Post-Fertilizer Application

Do not fertilize wildflowers, groundcover, and grasses. Apply turf
fertilizer in a manner that promotes health, growth, vigor, color and
appearance of cultivated turf areas. The method of application,
fertilizer type and frequencies must be determined by the laboratory soil
analysis results the requirements of the particular turf species. Organic
fertilizer must be used. In the event that organic fertilizer is not
producing the desired effect, the Contractor must contract the Contracting
Officer for approval prior to the use of a synthetic type of fertilizer.
Apply fertilizer by approved methods in accordance with the manufacturer's
recommendations.

3.3.6 Turf Watering

Perform irrigation in a manner that promotes the health, growth, color and
appearance of cultivated vegetation and that complies with all Federal,
State, and local water agencies and authorities directives. The
Contractor must be responsible to prevent over watering, water run-off,
erosion, and ponding due to excessive quantities or rate of application.
Abide by state, local or other water conservation regulations or
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restrictions in force during the establishment period.
3.3.7 Replanting

Replant in accordance with Section 32 92 19 SEEDING, Section 32 92 23
SODDING and within specified planting dates areas which do not have a
satisfactory stand of turf. Replant areas which do not have a
satisfactory stand of other groundcover and grasses.

3.3.8 Final Inspection and Acceptance

Final inspection will be make upon written request from the Contractor at
least 10 days prior to the last day of the turf establishment period.
Final turf acceptance will be based upon a satisfactory stand of turf.
Final acceptance of wildflower and grass areas will be based upon a stand
of 95 percent groundcover of established species.

3.3.9 Unsatisfactory Work

When work is found to not meet design intent and specifications,
maintenance period will be extended at no additional cost to the
Government until work has been completed, inspected and accepted by
Contracting Officer.

3.4 EXTERIOR PLANT ESTABLISHMENT PERIOD

The exterior plant establishment period will commence on the date that
inspection by the Contracting Officer shows that the new plants furnished
under this contract have been satisfactorily installed and must continue
for a period of 365 days.

3.4.1 Frequency of Maintenance

Begin maintenance immediately after plants have been installed. 1Inspect
exterior plants at least once a week during the installation and
establishment period and perform needed maintenance promptly.

3.4.2 Promotion of Plant Growth and Vigor

Water, prune, fertilize, mulch, adjust stakes, guys and turnbuckles,
eradicate weeds and perform other operations necessary to promote plant
growth, and vigor.

3.4.3 Planter Bed Maintenance

Planter beds must be weeded, fertilized, irrigated, kept pest free, turf
free, pruned, and mulch levels maintained. Planter beds will not be
allowed to encroach into turf areas. A definite break must be maintained
between turf areas and planter beds. Fertilize exterior planting
materials to promote healthy plant growth without encouraging excessive
top foliar growth. Remove noxious weeds common to the area from planting
areas by mechanical means.

3.4.3.1 Tree Maintenance
Tree maintenance must include adjustment of stakes, ties, guy supports,
watering, fertilizing, pest control, mulching, pruning for health and

safety and fall leaf cleanup. Fertilize exterior trees to promote healthy
plant growth without encouraging excessive top foliar growth. Inspect and
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adjust stakes, ties, guy supports to avoid girdling and promote natural
development. All trees within the project boundaries, regardless of
caliper, must be selectively pruned for safety and health reasons. These
include but are not limited to removal of dead and broken branches and
correction of structural defects. Prune trees according to their natural
growth characteristics leaving trees well shaped and balanced. Pruning of
all trees including palm trees must be accomplished by or in the presence
of a certified member of the International Society of Arboriculture and in
accordance with TCIA Z133. All pruning debris generated must be disposed
of in a proper manner.

3.4.4 Slope Erosion Control Maintenance

Provide slope erosion control maintenance to prevent undermining of all
slopes in newly landscaped. Maintenance tasks include immediate repairs
to weak spots in sloped areas, and maintaining clean, clear culverts, and
graded berms, and terraces to intercept and direct water flow to prevent
development of large gullies and slope erosion. Eroded areas must be
filled with amended topsoil and replanted with the same plant species.
Erosion control blankets damaged due to slope erosion must be reinstalled.

3.4.5 Removal of Dying or Dead Plants

Remove dead and dying plants and provide new plants immediately upon
commencement of the specified planting season, and replace stakes, guys,
mulch and eroded earth mound water basins. Provide an additional 90 day
establishment period for replacement plants beyond the original warranty
period. A tree must be considered dying or dead when the main leader has
died back, or a minimum of 20 percent of the crown has died. A shrub or
ground cover must be considered dying or dead when a minimum of 20 percent
of the plant has died. This condition must be determined by scraping on a
branch an area 1/16 inch square, maximum, to determine the cause for dying
plant material and must provide recommendations for replacement. The
Contractor must determine the cause for dying plant material and provide
recommendations for replacement.

3.4.6 Tracking of Unhealthy Plants
Note plants not in healthy growing condition, as determined by the
Contracting Officer, and as soon as seasonal conditions permit, remove and
replace with plants of the same species and sizes as originally specified.
Install replacement plantings in accordance with Section 32 93 00 EXTERIOR
PLANTS.

3.4.7 Final Inspection
Final inspection will be made upon written request from the Contractor at
least 10 days prior to the last day of the establishment period. Final
inspection will be based upon satisfactory health and growth of plants and
on the following:

3.4.7.1 Total Plants on Site

Plants have been accepted and required number of replacements have been
installed.

3.4.7.2 Mulching and Weeding

Planter beds and earth mound water basins are properly mulched and free of
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weeds .
3.4.7.3 Tree Supports

Stakes and guys are in good condition.
3.4.7.4 Remedial Work

Remedial measures directed by the Contracting Officer to ensure plant
material survival and promote healthy growth have been completed.

3.4.8 Unsatisfactory Work

When work is found to not meet design intent and specifications,
maintenance period will be extended at no additional cost to the
Government until work has been completed, inspected and accepted by
Contracting Officer.

3.5 FIELD QUALITY CONTROL

3.5.1 Maintenance Inspection Report
Provide maintenance inspection report to assure that landscape maintenance
is being performed in accordance with the specifications and in the best
interest of plant growth and survivability. Site observations must be
documented at the start of the establishment period, then quarterly
following the start, and at the end of establishment period. Submit
results of site observation visits to the Contracting Officer within 7
calendar days of each site observation wvisit.

3.5.2 Plant Quantities
Provide Contracting Officer with the number of plant quantities. 1In
addition, provide total exterior area of hardscape and landscaping such as
turf and total number of shrubs.

3.5.3 Tree Staking and Guying Removal

Provide a certified letter that all stakes and guys are removed from all
project trees at the end of the establishment period.

-- End of Section --
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SECTION 32 11 20

SUBBASES FOR FLEXIBLE PAVING
08/17

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 ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO T 88 (2013) Standard Method of Test for
Particle Size Analysis of Soils

AASHTO T 180 (2017) Standard Method of Test for
Moisture-Density Relations of Soils Using
a 4.54-kg (10-1lb) Rammer and a 457-mm
(18-in.) Drop

AASHTO T 224 (2010) Standard Method of Test for

Correction for Coarse Particles in the
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C29/C29M (2017a) Standard Test Method for Bulk
Density ("Unit Weight") and Voids in
Aggregate

ASTM C117 (2017) Standard Test Method for Materials

Finer than 75-um (No. 200) Sieve in
Mineral Aggregates by Washing

ASTM C131/C131M (2020) Standard Test Method for Resistance
to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the
Los Angeles Machine

ASTM C136/C136M (2019) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

ASTM D75/D75M (2019) Standard Practice for Sampling
Aggregates
ASTM D1556/D1556M (2015; E 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
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)
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ASTM D2167 (2015) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D2487 (2017; E 2020) Standard Practice for
Classification of Soils for Engineering
Purposes (Unified Soil Classification
System)

ASTM D4318 (2017; E 2018) Standard Test Methods for
Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

ASTM D6938 (2017a) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow
Depth)

ASTM E11 (2020) Standard Specification for Woven
Wire Test Sieve Cloth and Test Sieves

1.2 DEGREE OF COMPACTION

Degree of compaction required, except as noted in the second sentence, is
expressed as a percentage of the maximum laboratory dry density obtained
by the test procedure presented in ASTM D1557 abbreviated as a percent of
laboratory maximum dry density. Since ASTM D1557 applies only to soils
that have 30 percent or less by weight of their particles retained on the
3/4 inch sieve, the degree of compaction for material having more than 30
percent by weight of their particles retained on the 3/4 inch sieve will
be expressed as a percentage of the laboratory maximum dry density in
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING. Submit the following in accordance with Section 01 33 00.05 20
SUBMITTAL PROCEDURES:
SD-03 Product Data
Plant, Equipment, and Tools
SD-06 Test Reports
Initial Tests
In-Place Tests
1.4 EQUIPMENT, TOOLS, AND MACHINES
All plant, equipment, and tools used in the performance of the work will
be subject to approval by the Contracting Officer before the work is
started. Maintain all plant, equipment, and tools in satisfactory working

condition at all times. Submit a list of proposed equipment, including
descriptive data. Use equipment capable of minimizing segregation,
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producing the required compaction, meeting grade controls, thickness
control, and smoothness requirements as set forth herein.

1.5 QUALITY ASSURANCE

Sampling and testing are the responsibility of the Contractor. Perform
sampling and testing using a laboratory approved in accordance with
Section 01 45 00.05 20 QUALITY CONTROL. Work requiring testing will not
be permitted until the testing laboratory has been inspected and
approved. Test the materials to establish compliance with the specified
requirements and perform testing at the specified frequency. The
Contracting Officer may specify the time and location of the tests.
Furnish copies of test results to the Contracting Officer within 24 hours
of completion of the tests.

1.5.1 Sampling

Take samples for laboratory testing in conformance with ASTM D75/D75M.
When deemed necessary, the sampling will be observed by the Contracting
Officer.

1.5.2 Tests
1.5.2.1 Sieve Analysis

Perform sieve analysis in conformance with ASTM C117 and ASTM C136/C136M
using sieves conforming to ASTM E11.

1.5.2.2 Liquid Limit and Plasticity Index
Determine liquid limit and plasticity index in accordance with ASTM D4318.
1.5.2.3 Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture in
accordance with paragraph DEGREE OF COMPACTION.

1.5.2.4 Field Density Tests

Measure field density in accordance with ASTM D1556/D1556M, ASTM D2167, or
ASTM D6938. For the method presented in ASTM D1556/D1556M, use the base
plate, as shown in the drawing. For the method presented in ASTM D6938,
check the calibration curves and adjust them, if necessary, using only the
sand cone method as described in paragraph Calibration, of the ASTM
publication. Tests performed in accordance with ASTM D6938 result in a
wet unit weight of soil and ASTM D6938 will be used to determine the
moisture content of the soil. Also check the calibration curves furnished
with the moisture gauges along with density calibration checks as
described in ASTM D6938. Make the calibration checks of both the density
and moisture gauges using the prepared containers of material method, as
described in paragraph Calibration, in ASTM D6938, on each different type
of material to be tested at the beginning of a job and at intervals as
directed. Submit calibration curves and related test results prior to
using the device or equipment being calibrated.

1.5.2.5 Wear Test

Perform wear tests on subbase course and or rigid pavement base course
material in conformance with ASTM C131/CI131M.
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1.5.2.6 Weight of Slag
Determine weight per cubic foot of slag in accordance with ASTM C29/C29M.
1.6 ENVIRONMENTAL REQUIREMENTS

Perform construction when the atmospheric temperature is above 35 degrees F.
When the temperature falls below 35 degrees F, protect all completed areas
by approved methods against detrimental effects of freezing. Correct
completed areas damaged by freezing, rainfall, or other weather conditions
to meet specified requirements.

PART 2 PRODUCTS
2.1 MATERIALS
2.1.1 Subbase Course

Provide select fill consisting of crushed stone or slag, gravel, sand, or
other sound, durable, materials processed and blended or naturally combined
that meet NC DOT Specification Section 1018 for road subgrade materials Sp.
Provide aggregates which are free from lumps and balls of clay, organic
matter, objectionable coatings, and other foreign material. The

percentage of loss of material retained on the No. 4 sieve must not exceed
50 percent after 500 revolutions when tested in accordance with

ASTM C131/C131M. Provide aggregate that is reasonably uniform in density
and quality. Provide slag that is an air-cooled, blast-furnace product
having a dry weight of not less than 65 pcf. Provide aggregates with a
maximum size of 1-1/2 inch and within the limits specified as follows:

Maximum Allowable Percentage by Weight
Passing Square-Mesh Sieve

Sieve Designation No. 1 No.2 No. 3
No. 10 50 80 100
No. 200 8 8 8

Particles having diameters less than 0.02 mm must not be in excess of 3
percent by weight of the total sample tested as determined in accordance
with AASHTO T 88. The portion of any blended component and of the
completed course passing the No. 40 sieve must be either nonplastic or
have a liquid limit not greater than 25 and a plasticity index not greater
than 5.

2.1.2 Select-Material Subbase Course

Provide materials consisting of selected soil or other materials from
field excavation, stockpiles, or other sources and free from lumps and
balls of clay and from organic and other objectionable matter. Provide
materials with not more than 25 percent by weight passing the No. 200
sieve. The portion of material passing the No. 40 sieve must have a
liquid limit less than 35 and a plasticity index less than 12. Provide
materials having a maximum particle size not exceeding 3 inches.
Particles having diameters less than 0.02 mm must not be in excess of 3
percent by weight of the total sample tested as determined in accordance
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with AASHTO T 88.

2.2 TESTS, INSPECTIONS, AND VERIFICATIONS

2.2.1 Initial Tests
Perform one of each of the following tests on the proposed material prior
to commencing construction to demonstrate that the proposed material meets
all specified requirements prior to installation. Complete this testing
for each source if materials from more than one source are proposed.
a. Sieve Analysis including 0.02 mm size material.
b. Liquid limit and plasticity index.
c. Moisture-density relationship.
d. Wear.

e. Weight per cubic foot of Slag.

Submit certified copies of test results for approval not less than 30 days
before material is required for the work.

2.2.2 Approval of Material

Tentative approval of material will be based on initial test results.
PART 3 EXECUTION
3.1 GENERAL REQUIREMENTS

Provide adequate drainage during the entire period of construction to
prevent water from collecting or standing on the working area.

3.2 OPERATION OF AGGREGATE SOURCES

Clearing, stripping and excavating are the responsibility of the
Contractor. Condition aggregate sources on Government property to readily
drain and leave in a satisfactory condition upon completion of the work.

3.3 STOCKPILING MATERIAL

Clear and level storage sites prior to stockpiling of material. Stockpile
all materials, including approved material available from excavation and
grading, in the manner and at the locations designated. Stockpile
aggregates on the cleared and leveled areas designated by the Contracting
Officer to prevent segregation. Stockpile materials obtained from
different sources separately.

3.4 PREPARATION OF UNDERLYING COURSE OR SUBGRADE

Clean the underlying course or subgrade of all foreign substances prior to
constructing the subbase or select-material subbase course. Do not
construct subbase or select-material subbase course on underlying course
or subgrade that is frozen. Construct the surface of the underlying
course or subgrade to meet specified compaction and surface tolerances.
Correct ruts or soft yielding spots in the underlying courses, areas
having inadequate compaction, and deviations of the surface from the
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specified requirements set forth herein by loosening and removing soft or
unsatisfactory material and adding approved material, reshaping to line
and grade, and recompacting to specified density requirements. For
cohesionless underlying courses or subgrades containing sands or gravels,
as defined in ASTM D2487, stabilize the surface prior to placement of the
overlying course. Stabilize by mixing the overlying course material into
the underlying course and compacting by approved methods. Consider the
stabilized material as part of the underlying course and meet all
requirements of the underlying course. Do not allow traffic or other
operations to disturb the finished underlying course and maintain in a
satisfactory condition until the overlying course is placed.

3.5 GRADE CONTROL

Provide a finished and completed subbase select-material subbase courses
conforming to the lines, grades, and cross sections shown. Place line and
grade stakes as necessary for control.

3.6 MIXING AND PLACING MATERIALS

Mix and place the materials to obtain uniformity of the material at the
water content specified. Make such adjustments in mixing or placing
procedures or in equipment as may be directed to obtain the true grades,
to minimize segregation and degradation, to reduce or accelerate loss or
increase of water, and to insure a satisfactory subbase course.

3.7 LAYER THICKNESS

Compact the completed course to the thickness indicated. No individual
layer may be thicker than 6 inches nor be thinner than 3 inches in
compacted thickness. Compact the course(s) to a total thickness that is
within 1/2 inch of the thickness indicated. Where the measured thickness
is more than 1/2 inch deficient, correct such areas by scarifying, adding
new material of proper gradation, reblading, and recompacting as
directed. Where the measured thickness is more than 1/2 inch thicker than
indicated, the course will be considered as conforming to the specified
thickness requirements. The average job thickness will be the average of
all thickness measurements taken for the job and must be within 1/4 inch
of the thickness indicated. Measure the total thickness of the course(s)
at intervals of one measurement for each 500 square yards of completed
course. Measure total thickness using 3 inch diameter test holes
penetrating the completed course.

3.8 COMPACTION

Compact each layer of the material, as specified, with approved compaction
equipment. Maintain water content during the compaction procedure to
within plus or minus 2 percent of optimum water content determined from
laboratory tests as specified in this Section. Begin rolling at the
outside edge of the surface and proceed to the center, overlapping on
successive trips at least one-half the width of the roller. Slightly vary
the length of alternate trips of the roller. Adjust speed of the roller
as needed so that displacement of the aggregate does not occur. Compact
mixture with hand-operated power tampers in all places not accessible to
the rollers. Continue compaction of the rigid base course until each
layer is compacted through the full depth to at least 95 percent of
laboratory maximum density. Make such adjustments in compacting or
finishing procedures as may be directed by the Contracting Officer to
obtain true grades, to minimize segregation and degradation, to reduce or
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increase water content, and to ensure a satisfactory subbase and
select-material subbase course. Remove any materials that are found to be
unsatisfactory and replace with satisfactory material or rework, as
directed, to meet the requirements of this specification.

3.9 PROOF ROLLING

In addition to the compaction specified, proof roll subbase course in
areas designated on the drawings by application of coverages of a heavy
pneumatic-tired roller having four or more tires abreast, each tire loaded
to a minimum of 30,000 pounds and inflated to a minimum of 125 psi. A
coverage 1is defined as the application of one tire print over the
designated area. In the areas designated, apply proof rolling to the top
layer of the completed subbase course. Maintain water content of the top
layer of the subbase course as specified in paragraph COMPACTION from
start of compaction to completion of proof rolling. Remove any subbase
course materials that produce unsatisfactory results by proof rolling and
replace with satisfactory materials. Then recompact and proof roll to
meet specifications.

3.10 EDGES OF SUBBASE AND SELECT-MATERIAL SUBBASE

Place approved material along the outer edges of the subbase and
select-material subbase course in sufficient quantity to compact to the
thickness of the course being constructed. When the course is being
constructed in two or more layers, simultaneously roll and compact at
least a 2 foot width of this shoulder material with the rolling and
compacting of each layer of the subbase and select-material subbase
course, as directed.

3.11 FINISHING

Finish the surface of the top layer of rigid pavement base course after
final compaction and proof rolling by cutting any overbuild to grade and
rolling with a steel-wheeled roller. Do not add thin layers of material
to the top layer of rigid pavement base course to meet grade. If the
elevation of the top layer of rigid pavement base course is 1/2 inch or
more below grade, scarify the top layer to a depth of at least 3 inches
and blend new material in and compact and proof roll to bring to grade.
Make adjustments to rolling and finishing procedures as directed by the
Contracting Officer to minimize segregation and degradation, obtain
grades, maintain moisture content, and insure an acceptable rigid pavement
base course. Should the surface become rough, corrugated, uneven in
texture, or traffic marked prior to completion, scarify the unsatisfactory
portion and rework and recompact it or replace as directed.

3.12 SMOOTHNESS TEST

Construct the top layer so that the surface shows no deviations in excess
0of3/8 inch when tested with a 12 foot straightedge. Take measurements in
successive positions parallel to the centerline of the area to be paved.
Also take measurements perpendicular to the centerline at 50 foot
intervals. Correct deviations exceeding this amount by removing material
and replacing with new material, or by reworking existing material and
compacting it to meet these specifications.
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3.13 FIELD QUALITY CONTROL
3.13.1 In-Place Tests

Perform one of each of the following tests on samples taken from the
placed and compacted subbase and select-material subbase course. Take
samples and test at the rates indicated.

a. Perform density tests on every lift of material placed and at a
frequency of one set of tests for every 500 square yards, or portion
thereof, of completed area.

b. Perform sieve analysis including 0.02 mm size material on every 1lift
of material placed and at a frequency of one sieve analysis for every
1,000 square yards, or portion thereof, of material placed.

c. Perform liquid limit and plasticity index tests at the same frequency
as the sieve analysis.

d. Measure the thickness of each course at intervals providing at least
one measurement for each 500 square yards or part thereof. Measure
the thickness using test holes, at least 3 inches in diameter through
the course.

3.13.2 Approval of Material

Final approval of the materials will be based on tests for gradation,
liquid limit, and plasticity index performed on samples taken from the
completed and fully compacted courses.

3.14 TRAFFIC

Completed portions of the rigid pavement base course may be opened to
limited traffic, provided there is no marring or distorting of the surface
by the traffic. Do not allow heavy equipment on the completed rigid
pavement base course except when necessary for construction. When it is
necessary for heavy equipment to travel on the completed rigid pavement
base course, protect the area against marring or damage to the completed
work.

3.15 MAINTENANCE

Maintain the completed course in a satisfactory condition until the full
pavement section is completed and accepted. Immediately repair any
defects and repeat repairs as often as necessary to keep the area intact.
Retest any course that was not paved over prior to the onset of winter to
verify that it still complies with the requirements of this

specification. Rework or replace any area that is damaged as necessary to
comply with this specification.

3.16 DISPOSAL OF UNSATISFACTORY MATERIALS
Dispose of any unsuitable materials that have been removed outside the
limits of Government-controlled land . No additional payments will be

made for materials that have to be replaced.

--— End of Section --
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SECTION 32 11 23

AGGREGATE BASE COURSES
08/17

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 in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO T 88 (2013) Standard Method of Test for
Particle Size Analysis of Soils

AASHTO T 180 (2017) Standard Method of Test for
Moisture-Density Relations of Soils Using
a 4.54-kg (10-1lb) Rammer and a 457-mm
(18-in.) Drop

AASHTO T 224 (2010) Standard Method of Test for

Correction for Coarse Particles in the
Soil Compaction Test

ASTM INTERNATIONAL (ASTM)

ASTM C29/C29M (2017a) Standard Test Method for Bulk
Density ("Unit Weight") and Voids in
Aggregate

ASTM (C88 (2018) Standard Test Method for Soundness

of Aggregates by Use of Sodium Sulfate or
Magnesium Sulfate

ASTM C117 (2017) Standard Test Method for Materials
Finer than 75-um (No. 200) Sieve in
Mineral Aggregates by Washing

ASTM C127 (2015) Standard Test Method for Density,
Relative Density (Specific Gravity), and
Absorption of Coarse Aggregate

ASTM C128 (2015) Standard Test Method for Density,
Relative Density (Specific Gravity), and
Absorption of Fine Aggregate

ASTM C131/C131M (2020) Standard Test Method for Resistance
to Degradation of Small-Size Coarse
Aggregate by Abrasion and Impact in the
Los Angeles Machine

ASTM C136/C136M (2019) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates
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ASTM D75/D75M (2019) Standard Practice for Sampling
Aggregates
ASTM D1556/D1556M (2015; E 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
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/£ft3) (2700 kN-m/m3)

ASTM D2167 (2015) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D2487 (2017; E 2020) Standard Practice for
Classification of Soils for Engineering
Purposes (Unified Soil Classification
System)

ASTM D4318 (2017; E 2018) Standard Test Methods for
Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

ASTM D5821 (2013; R 2017) Standard Test Method for
Determining the Percentage of Fractured
Particles in Coarse Aggregate

ASTM D6938 (2017a) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow
Depth)

ASTM E11 (2020) Standard Specification for Woven
Wire Test Sieve Cloth and Test Sieves

1.2 DEFINITIONS
For the purposes of this specification, the following definitions apply.
1.2.1 Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly
moistened and mechanically stabilized by compaction.

1.2.2 Graded-Crushed Aggregate Base Course

Graded-crushed aggregate (GCA) base course is well graded, crushed,
durable aggregate uniformly moistened and mechanically stabilized by
compaction.

1.2.3 Degree of Compaction

Degree of compaction required, except as noted in the second sentence, is
expressed as a percentage of the maximum laboratory dry density obtained
by the test procedure presented in ASTM D1557 abbreviated as a percent of
laboratory maximum dry density. Since ASTM D1557 applies only to soils

that have 30 percent or less by weight of their particles retained on the
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3/4 inch sieve, the degree of compaction for material having more than 30
percent by weight of their particles retained on the 3/4 inch sieve will
be expressed as a percentage of the laboratory maximum dry density in
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:

SD-03 Product Data
Plant, Equipment, and Tools
SD-06 Test Reports

Initial Tests
In-Place Tests

1.4 EQUIPMENT, TOOLS, AND MACHINES

All plant, equipment, and tools used in the performance of the work will
be subject to approval by the Contracting Officer before the work is
started. Maintain all plant, equipment, and tools in satisfactory working
condition at all times. Submit a list of proposed equipment, including
descriptive data. Use equipment capable of minimizing segregation,
producing the required compaction, meeting grade controls, thickness
control, and smoothness requirements as set forth herein.

1.5 QUALITY ASSURANCE

Sampling and testing are the responsibility of the Contractor. Perform
sampling and testing using a laboratory approved in accordance with
Section 01 45 00.05 20 QUALITY CONTROL. Work requiring testing will not
be permitted until the testing laboratory has been inspected and
approved. Test the materials to establish compliance with the specified
requirements and perform testing at the specified frequency. The
Contracting Officer may specify the time and location of the tests.
Furnish copies of test results to the Contracting Officer within 24 hours
of completion of the tests.

1.5.1 Sampling
Take samples for laboratory testing in conformance with ASTM D75/D75M.
When deemed necessary, the sampling will be observed by the Contracting
Officer.

1.5.2 Tests

1.5.2.1 Sieve Analysis

Perform sieve analysis in conformance with ASTM C117 and ASTM C136/C136M
using sieves conforming to ASTM E11.
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1

.5.2.2 Liquid Limit and Plasticity Index

Determine liquid limit and plasticity index in accordance with ASTM D4318.

.5.2.3 Moisture-Density Determinations

Determine the laboratory maximum dry density and optimum moisture content
in accordance with paragraph DEGREE OF COMPACTION.

.5.2.4 Field Density Tests

Measure field density in accordance with ASTM D1556/D1556M, ASTM D2167 or
ASTM D6938. For the method presented in ASTM D1556/D1556M use the base
plate as shown in the drawing. For the method presented in ASTM D6938
check the calibration curves and adjust them, if necessary, using only the
sand cone method as described in paragraph Calibration, of the ASTM
publication. Tests performed in accordance with ASTM D6938 result in a
wet unit weight of soil and ASTM D6938 will be used to determine the
moisture content of the soil. Also check the calibration curves furnished
with the moisture gauges along with density calibration checks as
described in ASTM D6938. Make the calibration checks of both the density
and moisture gauges using the prepared containers of material method, as
described in paragraph Calibration of ASTM D6938, on each different type
of material being tested at the beginning of a job and at intervals as
directed. Submit calibration curves and related test results prior to
using the device or equipment being calibrated.

.5.2.5 Wear Test

Perform wear tests on ABC and GCA course material in conformance with
ASTM C131/C1l31M.

.5.2.06 Soundness

Perform soundness tests on GCA in accordance with ASTM C88.

.5.2.7 Weight of Slag

Determine weight per cubic foot of slag in accordance with ASTM C29/C29M
on the ABC and GCA course material.

.6 ENVIRONMENTAL REQUIREMENTS

Perform construction when the atmospheric temperature is above 35 degrees F.
When the temperature falls below 35 degrees F, protect all completed areas
by approved methods against detrimental effects of freezing. Correct
completed areas damaged by freezing, rainfall, or other weather conditions
to meet specified requirements.

PART 2 PRODUCTS

2

.1 AGGREGATES

Provide ABC in accordance with NCDOT Standard Specifications, Section
1010, January 2018. Provide ABC and GCA consisting of clean, sound,
durable particles of crushed stone, crushed slag, crushed gravel, crushed
recycled concrete, angular sand, or other approved material. Provide ABC
that is free of lumps of clay, organic matter, and other objectionable
materials or coatings. Provide GCA that is free of silt and clay as
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defined by ASTM D2487, organic matter, and other objectionable materials
or coatings. The portion retained on the No. 4 sieve is known as coarse
aggregate; that portion passing the No. 4 sieve is known as fine
aggregate. When the coarse and fine aggregate is supplied form more than
one source, provide aggregate from each source that meets the specified
requirements.

2.1.1 Coarse Aggregate

Provide in accordance with NCDOT Standard Specifications, Section 1012
(B), January 2018. Provide coarse aggregates with angular particles of
uniform density. Separately stockpile coarse aggregate supplied from more
than one source.

a. Crushed Gravel: Provide crushed gravel that has been manufactured by
crushing gravels and that meets all the requirements specified below.

b. Crushed Stone: Provide crushed stone consisting of freshly mined
quarry rock, meeting all the requirements specified below.

c. Crushed Recycled Concrete: Provide crushed recycled concrete
consisting of previously hardened portland cement concrete or other
concrete containing pozzolanic binder material. Provide recycled
concrete that is free of all reinforcing steel, bituminous concrete
surfacing, and any other foreign material and that has been crushed
and processed to meet the required gradations for coarse aggregate.
Reject recycled concrete aggregate exceeding this value. Provide
crushed recycled concrete that meets all other applicable requirements
specified below.

d. Crushed Slag: Provide crushed slag that is an air-cooled
blast-furnace product having an air dry unit weight of not less than
70 pcf as determined by ASTM C29/C29M, and meets all the requirements
specified below.

2.1.1.1 Aggregate Base Course

The percentage of loss of ABC coarse aggregate must not exceed 50 percent
when tested in accordance with ASTM C131/C131IM. Provide aggregate that
contains no more than 30 percent flat and elongated particles. A flat
particle is one having a ratio of width to thickness greater than 3; an
elongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed
aggregates must contain at least 50 percent by weight of crushed pieces
having two or more freshly fractured faces determined in accordance with
ASTM D5821. When two fractures are contiguous, the angle between planes
of the fractures must be at least 30 degrees in order to count as two
fractured faces. Manufacture crushed gravel from gravel particles 50
percent of which, by weight, are retained on the maximum size sieve listed
in TABLE 1.

2.1.1.2 Graded-Crushed Aggregate Base Course

The percentage of loss of GCA coarse aggregate must not exceed 40 percent
loss when tested in accordance with ASTM C131/C131M. Provide GCA coarse
aggregate that does not exhibit a loss greater than 18 percent weighted
average, at five cycles, when tested for soundness in magnesium sulfate,
or 12 percent weighted average, at five cycles, when tested in sodium
sulfate in accordance with ASTM C88. Provide aggregate that contains no
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more than 20 percent flat and elongated particles for the fraction
retained on the 1/2 inch sieve nor 20 percent for the fraction passing the
1/2 inch sieve. A flat particle is one having a ratio of width to
thickness greater than 3; an elongated particle is one having a ratio of
length to width greater than 3. 1In the portion retained on each sieve
specified, the crushed aggregate must contain at least 90 percent by
weight of crushed pieces having two or more freshly fractured faces
determined in accordance with ASTM D5821. When two fractures are
contiguous, the angle between planes of the fractures must be at least 30
degrees in order to count as two fractured faces. Manufacture crushed
gravel from gravel particles 90 percent of which by weight are retained on
the maximum size sieve listed in TABLE 1.

2.1.2 Fine Aggregate
Provide fine aggregates consisting of angular particles of uniform density.
Provide in accordance with NCDOT Standard Specifications, Section
1012 (C), January 2018.

2.1.2.1 Aggregate Base Course
Provide ABC fine aggregate that consists of screenings, angular sand,
crushed recycled concrete fines, or other finely divided mineral matter
processed or naturally combined with the coarse aggregate.

2.1.2.2 Graded-Crushed Aggregate Base Course
Provide GCA fine aggregate consisting of angular particles produced by
crushing stone, slag, recycled concrete, or gravel that meets the
requirements for wear and soundness specified for GCA coarse aggregate.
Manufacture fine aggregate from gravel particles 95 percent of which by
weight are retained on the 1/2 inch sieve.

2.1.3 Gradation Requirements
Apply the specified gradation requirements to the completed base course.
Provide aggregates that are continuously well graded within the limits
specified in TABLE 1. Use sieves that conform to ASTM E11.

TABLE 1. GRADATION OF AGGREGATES

Percentage by Weight Passing Square-Mesh Sieve

Sieve
Designation No. 1 No. 2 No. 3
2 inch 100 === ===
1-1/2 inch 70-100 100 ———=
1 inch 45-80 60-100 100
1/2 inch 30-60 30-65 40-70
No. 4 20-50 20-50 20-50
No. 10 15-40 15-40 15-40
No. 40 5-25 5-25 5-25
No. 200 0-8 0-8 0-8
NOTE 1: Particles having diameters less than 0.02 mm must not be in

excess of 3 percent by weight of the total sample tested as determined in
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2

accordance with AASHTO T 88.

NOTE 2: The values are based on aggregates of uniform specific gravity.
If materials from different sources are used for the coarse and fine
aggregates, test the materials in accordance with ASTM C127 and ASTM C128
to determine their specific gravities. Correct the percentages passing
the various sieves as directed by the Contracting Officer if the specific
gravities vary by more than 10 percent.

.2 LIQUID LIMIT AND PLASTICITY INDEX

Apply liquid limit and plasticity index requirements to the completed
course and to any component that is blended to meet the required
gradation. The portion of any component or of the completed course
passing the No. 40 sieve must be either nonplastic or have a liquid limit
not greater than 25 and a plasticity index not greater than 5.

.3 TESTS, INSPECTIONS, AND VERIFICATIONS

.3.1 Initial Tests

Perform one of each of the following tests, on the proposed material prior
to commencing construction, to demonstrate that the proposed material
meets all specified requirements when furnished. Complete this testing
for each source if materials from more than one source are proposed.

a. Sieve Analysis including 0.02 mm material.

b. Liquid limit and plasticity index.

c. Moisture-density relationship.

d. Wear.

e. Soundness.

f. Weight per cubic foot.

Submit certified copies of test results for approval not less than 30 days
before material is required for the work.

.3.2 Approval of Material

Tentative approval of material will be based on initial test results.

PART 3 EXECUTION

3.

3.

1 GENERAL REQUIREMENTS

When the ABC or GCA is constructed in more than one layer, clean the
previously constructed layer of loose and foreign matter by sweeping with
power sweepers or power brooms, except that hand brooms may be used in
areas where power cleaning is not practicable. Provide adequate drainage
during the entire period of construction to prevent water from collecting
or standing on the working area.

2 OPERATION OF AGGREGATE SOURCES

Clearing, stripping, and excavating are the responsibility of the
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Contractor. Condition aggregate sources on Government property to readily
drain and leave in a satisfactory condition upon completion of the work.

3.3 STOCKPILING MATERIAL

Clear and level storage sites prior to stockpiling of material. Stockpile
all materials, including approved material available from excavation and
grading, in the manner and at the locations designated. Stockpile
aggregates on the cleared and leveled areas designated by the Contracting
Officer to prevent segregation. Stockpile materials obtained from
different sources separately.

3.4 PREPARATION OF UNDERLYING COURSE OR SUBGRADE

Clean the underlying course or subgrade of all foreign substances prior to
constructing the base course(s). Do not construct base course(s) on
underlying course or subgrade that is frozen. Construct the surface of
the underlying course or subgrade to meet specified compaction and surface
tolerances. Correct ruts or soft yielding spots in the underlying
courses, areas having inadequate compaction, and deviations of the surface
from the specified requirements set forth herein by loosening and removing
soft or unsatisfactory material and adding approved material, reshaping to
line and grade, and recompacting to specified density requirements. For
cohesionless underlying courses or subgrades containing sands or gravels,
as defined in ASTM D2487, stabilize the surface prior to placement of the
base course(s). Stabilize by mixing ABC or GCA into the underlying course
and compacting by approved methods. Consider the stabilized material as
part of the underlying course and meet all requirements of the underlying
course. Do not allow traffic or other operations to disturb the finished
underlying course and maintain in a satisfactory condition until the base
course 1is placed.

3.5 GRADE CONTROL

Provide a finished and completed base course conforming to the lines,
grades, and cross sections shown. Place line and grade stakes as
necessary for control.

3.6 MIXING AND PLACING MATERIALS

Mix the coarse and fine aggregates in a stationary plant, or in a
traveling plant or bucket loader on an approved paved working area. Make
adjustments in mixing procedures or in equipment, as directed, to obtain
true grades, to minimize segregation or degradation, to obtain the
required water content, and to insure a satisfactory base course meeting
all requirements of this specification. Place the mixed material on the
prepared subgrade or subbase in layers of uniform thickness with an
approved spreader. Place the layers so that when compacted they will be
true to the grades or levels required with the least possible surface
disturbance. Where the base course is placed in more than one layer,
clean the previously constructed layers of loose and foreign matter by
sweeping with power sweepers, power brooms, or hand brooms, as directed.
Make adjustments in placing procedures or equipment as may be directed by
the Contracting Officer to obtain true grades, to minimize segregation and
degradation, to adjust the water content, and to insure an acceptable base
course.
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3.7 LAYER THICKNESS

Compact the completed base course to the thickness indicated. No
individual layer may be thicker than 6 inches nor be thinner than 3 inches
in compacted thickness. Compact the base course(s) to a total thickness
that is within 1/2 inch of the thickness indicated. Where the measured
thickness is more than 1/2 inch deficient, correct such areas by
scarifying, adding new material of proper gradation, reblading, and
recompacting as directed. Where the measured thickness is more than 1/2
inch thicker than indicated, the course will be considered as conforming
to the specified thickness requirements. The average Jjob thickness will
be the average of all thickness measurements taken for the Jjob and must be
within 1/4 inch of the thickness indicated. Measure the total thickness
of the base course at intervals of one measurement for each 500 square
yards of base course. Measure total thickness using 3 inch diameter test
holes penetrating the base course.

3.8 COMPACTION

Compact each layer of the base course, as specified, with approved
compaction equipment. Maintain water content during the compaction
procedure to within plus or minus 2 percent of the optimum water content
determined from laboratory tests as specified in this Section. Begin
rolling at the outside edge of the surface and proceed to the center,
overlapping on successive trips at least one-half the width of the
roller. Slightly vary the length of alternate trips of the roller.
Adjust speed of the roller as needed so that displacement of the aggregate
does not occur. Compact mixture with hand-operated power tampers in all
places not accessible to the rollers. Continue compaction until each
layer is compacted through the full depth to at least 100 percent of
laboratory maximum density. Make such adjustments in compacting or
finishing procedures as may be directed by the Contracting Officer to
obtain true grades, to minimize segregation and degradation, to reduce or
increase water content, and to ensure a satisfactory base course. Remove
any materials found to be unsatisfactory and replace with satisfactory
material or rework, as directed, to meet the requirements of this
specification.

3.9 PROOF ROLLING

In addition to the compaction specified, proof roll areas designated on
the drawings by application of coverages of a heavy pneumatic-tired
roller having four or more tires abreast, each tire loaded to a minimum of
30,000 pounds and inflated to a minimum of 125 psi. A coverage is defined
as the application of one tire print over the designated area. In the
areas designated, apply proof rolling to the top of the underlying
material on which the base course is laid and to the top of each layer of
base course. Maintain water content of the underlying material and each
layer of the base course as specified in Paragraph COMPACTION from start
of compaction to completion of proof rolling of that layer. Remove any
base course materials or any underlying materials that produce
unsatisfactory results by proof rolling and replace with satisfactory
materials. Then recompact and proof roll to meet these specifications.

3.10 EDGES OF BASE COURSE
Place the base course(s) so that the completed section will be a minimum of

2 feet wider, on all sides, than the next layer that will be placed above
it. Place approved material along the outer edges of the base course in
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sufficient quantity to compact to the thickness of the course being
constructed. When the course is being constructed in two or more layers,
simultaneously roll and compact at least a 2 foot width of this shoulder
material with the rolling and compacting of each layer of the base course,
as directed.

3.11 FINISHING

Finish the surface of the top layer of base course after final compaction
and proof rolling by cutting any overbuild to grade and rolling with a
steel-wheeled roller. Do not add thin layers of material to the top layer
of base course to meet grade. If the elevation of the top layer of base
course is 1/2 inch or more below grade, scarify the top layer to a depth
of at least 3 inches and blend new material in and compact and proof roll
to bring to grade. Make adjustments to rolling and finishing procedures
as directed by the Contracting Officer to minimize segregation and
degradation, obtain grades, maintain moisture content, and insure an
acceptable base course. Should the surface become rough, corrugated,
uneven in texture, or traffic marked prior to completion, scarify the
unsatisfactory portion and rework and recompact it or replace as directed.

3.12 SMOOTHNESS TEST

Construct the top layer so that the surface shows no deviations in excess
0of3/8 inch when tested with a 12 foot straightedge. Take measurements in
successive positions parallel to the centerline of the area to be paved.
Also take measurements perpendicular to the centerline at 50 foot
intervals. Correct deviations exceeding this amount by removing material
and replacing with new material, or by reworking existing material and
compacting it to meet these specifications.

3.13 FIELD QUALITY CONTROL
3.13.1 In-Place Tests

Perform each of the following tests on samples taken from the placed and
compacted ABC and GCA. Take samples and test at the rates indicated.

a. Perform density tests on every lift of material placed and at a
frequency of one set of tests for every 250 square yards, or portion
thereof, of completed area.

b. Perform sieve analysis including 0.02 mm size material on every 1lift
of material placed and at a frequency of one sieve analysis for every
500 square yards, or portion thereof, of material placed.

c. Perform liquid limit and plasticity index tests at the same frequency
as the sieve analysis.

d. Measure the thickness of the base course at intervals providing at
least one measurement for each 500 square yards of base course or
part thereof. Measure the thickness using test holes, at least 3 inch
in diameter through the base course.

3.13.2 Approval of Material
Final approval of the materials will be based on tests for gradation,

liquid limit, and plasticity index performed on samples taken from the
completed and fully compacted course(s) .
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3.14 TRAFFIC

Completed portions of the base course may be opened to limited traffic,
provided there is no marring or distorting of the surface by the traffic.
Do not allow heavy equipment on the completed base course except when
necessary for construction. When it is necessary for heavy equipment to
travel on the completed base course, protect the area against marring or
damage to the completed work.

3.15 MAINTENANCE

Maintain the base course in a satisfactory condition until the full
pavement section is completed and accepted. Immediately repair any
defects and repeat repairs as often as necessary to keep the area intact.
Retest any base course that was not paved over prior to the onset of
winter to verify that it still complies with the requirements of this
specification. Rework or replace any area of base course that is damaged
as necessary to comply with this specification.

3.16 DISPOSAL OF UNSATISFACTORY MATERIALS
Dispose of any unsuitable materials that have been removed outside the
limits of Government-controlled land . No additional payments will be

made for materials that have to be replaced.

-— End of Section --
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SECTION 32 12 13

BITUMINOUS TACK AND PRIME COATS
05/17

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.

ASTM INTERNATIONAL (ASTM)

ASTM D140/D140M (2016) Standard Practice for Sampling
Asphalt Materials

ASTM D2995 (1999; R 2009) Determining Application
Rate of Bituminous Distributors

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING. Submit the following in accordance with Section 01 33 00.05 20
SUBMITTAL PROCEDURES:

SD-06 Test Reports

Sampling and Testing

.3 QUALITY ASSURANCE

Certificates of compliance for asphalt materials delivered will be
obtained and checked to ensure that specification requirements are met.
Quantities of applied material will be determined. Payment will be for
amount of residual asphalt applied. Tack coat materials will not be
diluted. Prime coat materials when emulsions are used can be diluted on
site with potable water up to 1 part emulsion to 1 part water.

.4 DELIVERY, STORAGE, AND HANDLING

Inspect the materials delivered to the site for contamination and damage.
Unload and store the materials with a minimum of handling.

.5 EQUIPMENT, TOOLS AND MACHINES

.5.1 General Requirements

Equipment, tools and machines used in the work are subject to approval.
Maintain in a satisfactory working condition at all times. Calibrate
equipment such as asphalt distributors, scales, batching equipment,
spreaders and similar equipment within 12 months of their use. If the
calibration expires during project, recalibrate the equipment before work
can continue.
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1

.5.2 Bituminous Distributor

Provide a self propelled distributor with pneumatic tires of such size and
number to prevent rutting, shoving or otherwise damaging the surface being
sprayed. Calibrate the distributer in accordance with ASTM D2995. Design
and equip the distributor to spray the bituminous material in a uniform
coverage at the specified temperature, at readily determined and
controlled total liquid rates from 0.03 to 1.0 gallons per square yard,
with a pressure range of 25 to 75 psi and with an allowable variation from
the specified rate of not more than plus or minus 5 percent, and at
variable widths. 1Include with the distributor equipment a separate power
unit for the bitumen pump, full-circulation spray bars, tachometer,
pressure gauges, volume-measuring devices, adequate heaters for heating of
materials to the proper application temperature, a thermometer for reading
the temperature of tank contents, and a hand hose attachment suitable for
applying bituminous material manually to areas inaccessible to the
distributor. The distributor will be capable of circulating and agitating
the bituminous material during the heating process.

.5.3 Heating Equipment for Storage Tanks

Use steam, electric, or hot oil heaters for heating the bituminous
material. Provide steam heaters consisting of steam coils and equipment
for producing steam, so designed that the steam cannot come in contact
with the bituminous material. Fix an armored thermometer to the tank with
a temperature range from 40 to 400 degrees F so that the temperature of
the bituminous material may be determined at all times.

.5.4 Power Brooms and Power Blowers

Use power brooms and power blowers suitable for cleaning the surfaces to
which the bituminous coat is to be applied.

.6 ENVIRONMENTAL REQUIREMENTS

Apply bituminous coat only when the surface to receive the bituminous coat

is dry. A limited amount of moisture (approximately 0.03 gallon/square

yard) can be sprayed on the surface of unbound material when prime coat is

used to improve coverage and penetration of asphalt material. Apply

bituminous coat only when the atmospheric temperature in the shade is 50

degrees F or above and when the temperature has not been below 35 degrees F
for the 12 hours prior to application, unless otherwise directed.

PART 2 PRODUCTS

2

2

2

.1 PRIME COAT

Provide in accordance with NCDOT Standard Specifications, Section 600,
January 2018.

.2 TACK COAT

2.1 Cutback Asphalt

Provide in accordance with NCDOT Standard Specifications, Section 605-2,
January 2018.

SECTION 32 12 13 Page 2



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780pP1338DP2

2.2.2 Emulsified Asphalt

Provide in accordance with NCDOT Standard Specifications, Section 605-2,
January 2018.

PART 3 EXECUTION

3.1 PREPARATION OF SURFACE
Immediately before applying the bituminous coat, remove all loose
material, dirt, clay, or other objectionable material from the surface to
be treated by means of a power broom or blower supplemented with hand
brooms. Apply treatment only when the surface is dry and clean.

3.2 APPLICATION RATE

The exact quantities within the range specified, which may be varied to
suit field conditions, will be determined by the Contracting Officer.

3.2.1 Tack Coat

Apply bituminous material in accordance with NCDOT Standard
Specifications, Section 605, January 2018.

3.2.2 Prime Coat

Apply bituminous material for the prime coat in quantities of not less than
0.05 gallons nor more than 0.12 gallons per square yard of residual

asphalt for asphalt emulsion up to a 1 to 1 dilution rate or for residual
asphalt for cutback asphalt.

3.3 APPLICATION TEMPERATURE

3.3.1 Viscosity Relationship
Apply asphalt at a temperature that will provide a viscosity between 10
and 60 seconds, Saybolt Furol, or between 20 and 120 centistokes,
kinematic. Furnish the temperature viscosity relation to the Contracting
Officer.

3.3.2 Temperature Ranges

The viscosity requirements determine the application temperature to be
used. The following is a normal range of application temperatures:

Cutback Asphalts

MC-30 85-190 degrees F
sc-70, MC-70, 120-225 degrees F
RC-70
SC-250, MC-250, 165-270 degrees F
RC-250

Asphalt Emulsion

All Grades 70-160 degrees F

SECTION 32 12 13 Page 3



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

Cutback Asphalts

Asphalt Cement

All Grades 275-350 degrees F

Some of these temperatures for rapid cure cutbacks are above the flash
point of the material and care should be taken in their heating.

3.4 APPLICATION
3.4.1 General

Following preparation and subsequent inspection of the surface, apply the
bituminous prime or tack coat with the bituminous distributor at the
specified rate with uniform distribution over the surface to be treated.
Properly treat all areas and spots, not capable of being sprayed with the
distributor, with the hand spray. Until the succeeding layer of pavement
is placed, maintain the surface by protecting the surface against damage
and by repairing deficient areas at no additional cost to the Government.
If required, spread clean dry sand to effectively blot up any excess
bituminous material. No smoking, fires, or flames other than those from
the heaters that are a part of the equipment are permitted within 25 feet
of heating, distributing, and transferring operations of cutback
materials. Prevent all traffic, except for paving equipment used in
constructing the surfacing, from using the underlying material, whether
primed or not, until the surfacing is completed. The bituminous coat
requirements are described herein.

3.4.2 Prime Coat

Apply a prime coat as shown on the drawings and between existing grade and
new asphalt layers. Apply the bituminous material uniformly over the
surface to be treated at a pressure range of 25 to 75 psi; the rate will
be as specified above in paragraph APPLICATION RATE. To obtain uniform
application of the prime coat on the surface treated at the junction of
previous and subsequent applications, spread building paper on the surface
for a sufficient distance back from the ends of each application to start
and stop the prime coat on the paper and to ensure that all sprayers will
operate at full force on the surface to be treated. Immediately after
application remove and destroy the building paper.

3.4.3 Tack Coat

Apply tack coat at the locations shown on the drawings and between
existing asphalt, milled surfaces and new asphalt application areas. A
tack coat shall be applied to every bound surface (asphalt or concrete
pavement) that is being overlaid with asphalt mixture and at transverse
and longitudinal joints. Apply the tack coat when the surface to be
treated is clean and dry. Immediately following the preparation of the
surface for treatment, apply the bituminous material by means of the
bituminous distributor, within the limits of temperature specified herein
and at a rate as specified above in paragraph APPLICATION RATE. Apply the
bituminous material so that uniform distribution is obtained over the
entire surface to be treated. Treat lightly coated areas and spots missed
by the distributor by spraying with a hand wand or using other approved
method. Following the application of bituminous material, allow the
surface to cure without being disturbed for period of time necessary to
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permit setting of the tack coat. Apply the bituminous tack coat only as
far in advance of the placing of the overlying layer as required for that
day's operation. Maintain and protect the treated surface from damage
until the succeeding course of pavement is placed.

3.5 CURING PERIOD

Following application of the bituminous material and prior to application
of the succeeding layer of asphalt mixture allow the bituminous coat to
cure and water or volatiles to evaporate prior to overlaying. Maintain
the tacked surface in good condition until the succeeding layer of
pavement is placed, by protecting the surface against damage and by
repairing and recoating deficient areas. Allow the prime coat to cure
without being disturbed for a period of at least 48 hours or longer, as
may be necessary to attain penetration into the treated course. Furnish
and spread enough sand to effectively blot up excess bituminous material.

3.6 FIELD QUALITY CONTROL

Obtain certificates of compliance for all asphalt material delivered to
the project. Obtain samples of the bituminous material under the
supervision of the Contracting Officer. The sample may be retained and
tested by the Government at no cost to the Contractor.

3.7 SAMPLING AND TESTING

Furnish certified copies of the manufacturer's test reports indicating
temperature viscosity relationship for cutback asphalt or asphalt cement,
compliance with applicable specified requirements, not less than 5 days
before the material is required in the work.

3.7.1 Sampling

Unless otherwise specified, sample bituminous material in accordance with
ASTM D140/D140M.

3.7.2 Calibration Test

Furnish all equipment, materials, and labor necessary to calibrate the
bituminous distributor. Calibrate using the approved job material and
prior to applying the bituminous coat material to the prepared surface.
Calibrate the bituminous distributor in accordance with ASTM D2995.

3.7.3 Trial Applications

Before applying the spray application of tack or prime coat, apply three
lengths of at least 100 feet for the full width of the distributor bar to
evaluate the amount of bituminous material that can be satisfactorily
applied.

3.7.3.1 Tack Coat Trial Application Rate
Unless otherwise authorized, apply the trial application rate of
bituminous tack coat materials in the amount of 0.05 gallons per square

yard. Make other trial applications using various amounts of material as
may be deemed necessary.
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3.7.3.2 Prime Coat Trial Application Rate
Unless otherwise authorized, apply the trial application rate of
bituminous materials in the amount of 0.15 gallon per square yard. Make

other trial applications using various amounts of material as may be
deemed necessary.

3.7.4 Sampling and Testing During Construction

Perform quality control sampling and testing as required in paragraph
FIELD QUALITY CONTROL.

3.8 TRAFFIC CONTROLS
Keep traffic off surfaces freshly treated with bituminous material.
Provide sufficient warning signs and barricades so that traffic will not

travel over freshly treated surfaces.

-- End of Section --
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PART 1

1

L1

GENERAL

REFERENCES

SECTION 32 12 16

HOT-MIX ASPHALT (HMA) FOR ROADS

08/09

The publications listed below form a part of this specification to the

extent referenced.
the basic designation only.

The publications are referred to within the text by

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO M 156

AASHTO M 320

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM INTERNATIONAL

Cl36/C1l36M

C566

D140/D140M

D242/D242M

D146l

D2172/D2172M

D2489/D2489M

D2950/D2950M

D3665

D3666

(2013; R 2017) Standard Specification for
Requirements for Mixing Plants for
Hot-Mixed, Hot-Laid Bituminous Paving
Mixtures

(2017) Standard Specification for
Performance-Graded Asphalt Binder

(ASTM)

(2019) Standard Test Method for Sieve
Analysis of Fine and Coarse Aggregates

(2013) Standard Test Method for Total
Evaporable Moisture Content of Aggregate
by Drying

(2016) Standard Practice for Sampling
Asphalt Materials

(2009; R 2014) Mineral Filler for
Bituminous Paving Mixtures

(2017) Standard Test Method for Moisture
or Volatile Distillates in Asphalt Mixtures

(2017; E 2018) Standard Test Methods for
Quantitative Extraction of Asphalt Binder
from Asphalt Mixtures

(2016) Standard Test Method for Estimating
Degree of Particle Coating of Asphalt

Mixtures

(2014) Density of Bituminous Concrete in
Place by Nuclear Methods

(2012; R 2017) Standard Practice for
Random Sampling of Construction Materials

(2016) Standard Specification for Minimum
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Requirements for Agencies Testing and
Inspecting Road and Paving Materials

ASTM D4125/D4125M (2010) Asphalt Content of Bituminous
Mixtures by the Nuclear Method

ASTM D5444 (2015) Mechanical Size Analysis of
Extracted Aggregate

ASTM D6307 (2019) Standard Test Method for Asphalt
Content of Asphalt Mixture by Ignition
Method

ASTM D6925 (2014) Standard Test Method for

Preparation and Determination of the
Relative Density of Hot Mix Asphalt (HMA)
Specimens by Means of the Superpave
Gyratory Compactor

ASTM D6926 (2020) Standard Practice for Preparation
of Asphalt Mixture Specimens Using
Marshall Apparatus

ASTM D6927 (2015) Standard Test Method for Marshall
Stability and Flow of Bituminous Mixtures

STATE OF CALIFORNIA DEPARTMENT OF TRANSPORTATION (CALTRANS)
CTM 526 (2012) Method of Test for Operation of
California Profilograph and Evaluation of
Profiles
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING. Submit the following in accordance with Section 01 33 00.05 20
SUBMITTAL PROCEDURES:
SD-03 Product Data
Mix Design
Quality Control
Material Acceptance
SD-04 Samples
Asphalt Cement Binder
Aggregates

SD-06 Test Reports

Aggregates
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QC Monitoring
SD-07 Certificates
Asphalt Cement Binder
Testing Laboratory
1.3 ENVIRONMENTAL REQUIREMENTS
Do not place the hot-mix asphalt upon a wet surface, in standing water or
when the surface temperature of the underlying course is less than
specified in Table 3. The temperature requirements may be waived by the

Contracting Officer, if requested; however, meet all other requirements,
including compaction.

Table 3. Surface Temperature Limitations of Underlying Course
Mat Thickness, inches Degrees F
3 or greater 40
Less than 3 45

PART 2 PRODUCTS
2.1 SYSTEM DESCRIPTION

Perform the work consisting of pavement courses composed of mineral
aggregate and asphalt material heated and mixed in a central mixing plant
and placed on a prepared course. HMA designed and constructed in
accordance with this section shall conform to the lines, grades,
thicknesses, and typical cross sections indicated. Construct each course
to the depth, section, or elevation required by the drawings and roll,
finish, and approve it before the placement of the next course.

2.1.1 Asphalt Mixing Plant

Plants used for the preparation of hot-mix asphalt shall conform to the
requirements of AASHTO M 156 with the following changes:

2.1.1.1 Truck Scales
Weigh the asphalt mixture on approved, certified scales at the
Contractor's expense. Inspect and seal scales at least annually by an
approved calibration laboratory.

2.1.1.2 Testing Facilities

Provide laboratory facilities at the plant for the use of the Government's
acceptance testing and the Contractor's quality control testing.

2.1.1.3 Inspection of Plant
Provide the Contracting Officer with access at all times, to all areas of
the plant for checking adequacy of equipment; inspecting operation of the

plant; verifying weights, proportions, and material properties; checking
the temperatures maintained in the preparation of the mixtures and for
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taking samples. Provide assistance as requested, for the Government to
procure any desired samples.

2.1.1.4 Storage bins

Use of storage bins for temporary storage of hot-mix asphalt will be
permitted as follows:

a. The asphalt mixture may be stored in non-insulated storage bins for a
period of time not exceeding 3 hours.

b. The asphalt mixture may be stored in insulated storage bins for a
period of time not exceeding 8 hours. The mix drawn from bins shall
meet the same requirements as mix loaded directly into trucks.

2.1.2 Hauling Equipment

Provide trucks for hauling hot-mix asphalt having tight, clean, and smooth
metal beds. To prevent the mixture from adhering to them, the truck beds
shall be lightly coated with a minimum amount of paraffin oil, lime
solution, or other approved material. Petroleum based products shall not
be used as a release agent. Each truck shall have a suitable cover to
protect the mixture from adverse weather. When necessary to ensure that
the mixture will be delivered to the site at the specified temperature,
truck beds shall be insulated or heated and covers (tarps) shall be
securely fastened.

2.1.3 Asphalt Pavers

Provide asphalt pavers which are self-propelled, with an activated screed,
heated as necessary, and capable of spreading and finishing courses of
hot-mix asphalt which will meet the specified thickness, smoothness, and
grade. The paver shall have sufficient power to propel itself and the
hauling equipment without adversely affecting the finished surface.

2.1.3.1 Receiving Hopper

Provide paver with a receiving hopper of sufficient capacity to permit a
uniform spreading operation and equipped with a distribution system to
place the mixture uniformly in front of the screed without segregation.
The screed shall effectively produce a finished surface of the required
evenness and texture without tearing, shoving, or gouging the mixture.

2.1.3.2 Automatic Grade Controls

Equip the paver with a control system capable of automatically maintaining
the specified screed elevation. The control system shall be automatically
actuated from either a reference line and/or through a system of
mechanical sensors or sensor-directed mechanisms or devices which will
maintain the paver screed at a predetermined transverse slope and at the
proper elevation to obtain the required surface. The transverse slope
controller shall be capable of maintaining the screed at the desired slope
within plus or minus 0.1 percent. A transverse slope controller shall not
be used to control grade. Provide controls capable of working in
conjunction with any of the following attachments:

a. Ski-type device of not less than 30 feet in length.

b. Taut stringline set to grade.
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c. Short ski or shoe for joint matching.
d. Laser control.
2.1.4 Rollers

Rollers shall be in good condition and shall be operated at slow speeds to
avoid displacement of the asphalt mixture. The number, type, and weight
of rollers shall be sufficient to compact the mixture to the required
density while it is still in a workable condition. Do not use equipment
which causes excessive crushing of the aggregate.

2.2 AGGREGATES

Provide aggregates consisting of crushed stone, crushed gravel, crushed
slag, screenings, natural sand and mineral filler, as required. Submit
sufficient materials to produce 200 1b of blended mixture for mix design
verification. The portion of material retained on the No. 4 sieve is
coarse aggregate. The portion of material passing the No. 4 sieve and
retained on the No. 200 sieve is fine aggregate. The portion passing the
No. 200 sieve is defined as mineral filler. Submit all aggregate test
results and samples to the Contracting Officer at least 14 days prior to
start of construction.

2.2.1 Coarse Aggregate

Provide coarse aggregate consisting of sound, tough, durable particles,
free from films of material that would prevent thorough coating and
bonding with the asphalt material and free from organic matter and other
deleterious substances. Coarse aggregate shall be provided in accordance
with NCDOT Standard Specifications, Section 1012-1(B), January 2108.

2.2.2 Fine Aggregate

Fine aggregate shall consist of clean, sound, tough, durable particles
free from coatings of clay, silt, or any objectionable material and
containing no clay balls. Fine aggregate shall be provided in accordance
with NCDOT Standard Specifications, Section 1012-1(C), January 2018.

2.2.3 Mineral Filler

Mineral filler shall be nonplastic material meeting the requirements of
ASTM D242/D242M and in accordance with NCDOT Standard Specifications,
Section 1012-1(D), January 2018.

2.2.4 Aggregate Gradation

The combined aggregate gradation shall conform to Table 610-2 of the NCDOT
Standard Specifications, January 2018.

2.3 ASPHALT CEMENT BINDER

Submit a 5 gallon sample for mix design verification. Asphalt cement
binder shall conform to AASHTO M 320 Performance Grade (PG) 64-22. Test
data indicating grade certification shall be provided by the supplier at
the time of delivery of each load to the mix plant. Submit copies of
these certifications to the Contracting Officer. The supplier is defined
as the last source of any modification to the binder. The Contracting
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Officer may sample and test the binder at the mix plant at any time before
or during mix production. Obtain samples for this verification testing in
accordance with ASTM D140/D140M and in the presence of the Contracting
Officer. Furnish these samples to the Contracting Officer for the
verification testing, which shall be at no cost to the Contractor. Submit
samples of the asphalt cement specified for approval not less than 14 days
before start of the test section. Submit copies of certified test data,
amount, type and description of any modifiers blended into the asphalt
cement binder. Binder shall be in accordance with NCDOT Standard
Specifications, Section 1020-2, January 2018.

2.4 MIX DESIGN

a. Provide Asphalt Concrete Surface Course, Type S9.5B, in accordance
with NCDOT Standard Specifications, Section 610-2 and 610-3, January
2019.

b. Provide Asphalt Concrete Intermediate Course, Type I19.0B or B25.0B, in
accordance with NCDOT Standard Specifications, Sections 610-2 and
610-3, Juanary 2018.

2.4.1 JMF Requirements

JMF shall be in accordance with NCDOT Standard Specifications, Section
610-3(C), January 2018.

2.4.2 Adjustments to Field JMF

Keep the Laboratory JMF for each mixture in effect until a new formula is
approved in writing by the Contracting Officer. Should a change in
sources of any materials be made, perform a new laboratory jmf design and
a new JMF approved before the new material is used. The Contractor will
be allowed to adjust the Laboratory JMF within the limits specified below
to optimize mix volumetric properties with the approval of the Contracting
Officer. Adjustments to the Laboratory JMF shall be applied to the field
(plant) established JMF and limited to those values as shown. Adjustments
shall be targeted to produce or nearly produce 4 percent voids total mix
(VIM) .

TABLE 6. Field (Plant) Established JMF Tolerances
Sieves Adjustments (plus or minus), percent
1/2 inch 3
No. 4 3
No. 8 3
No. 200 1
Binder Content 0.4

If adjustments are needed that exceed these limits, develop a new mix
design. Tolerances given above may permit the aggregate grading to be
outside the limits shown in Table 4; while not desirable, this is
acceptable, except for the No. 200 sieve, which shall remain within the
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aggregate grading of Table 4.

.5 GEOTEXTILE

Provide a stablization geotextile under all new pavement section base
courses 1in accordance with AASHTO M288 Class 1 Woven Geotextile with
Elongation < 50%. Seams shall overlap at a minimum of 24 inches.
Reference Section 31 05 19 GEOTEXTILES.

PART 3 EXECUTION

3.

1 PREPARATION OF ASPHALT BINDER MATERIAL

Heat the asphalt cement material avoiding local overheating and providing
a continuous supply of the asphalt material to the mixer at a uniform
temperature. The temperature of unmodified asphalts shall be no more than
325 degrees F when added to the aggregates. Performance-Graded (PG)
asphalts shall be within the temperature range of 250 - 290 degrees F when
added to the aggregate.

.2 PREPARATION OF MINERAL AGGREGATE

Heat and dry the aggregate for the mixture prior to mixing. No damage
shall occur to the aggregates due to the maximum temperature and rate of
heating used. The temperature of the aggregate and mineral filler shall
not exceed 350 degrees F when the asphalt cement is added. The
temperature shall not be lower than is required to obtain complete coating
and uniform distribution on the aggregate particles and to provide a
mixture of satisfactory workability.

.3 PREPARATION OF HOT-MIX ASPHALT MIXTURE

The aggregates and the asphalt cement shall be weighed or metered and
introduced into the mixer in the amount specified by the JMF. Mix the
combined materials until the aggregate obtains a uniform coating of
asphalt binder and is thoroughly distributed throughout the mixture. Wet
mixing time shall be the shortest time that will produce a satisfactory
mixture, but no less than 25 seconds for batch plants. Establish the wet
mixing time for all plants based on the procedure for determining the
percentage of coated particles described in ASTM D2489/D2489M, for each
individual plant and for each type of aggregate used. The wet mixing time
will be set to at least achieve 95 percent of coated particles. The
moisture content of all hot-mix asphalt upon discharge from the plant
shall not exceed 0.5 percent by total weight of mixture as measured by
ASTM D1l4o61l.

.4 PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, clean the underlying
course of dust and debris. Apply a prime coat and/or tack coat in
accordance with the contract specifications.

.5 TEST SECTION

Prior to full production, place a test section for each JMF used.

Construct a test section 250 - 500 feet long and two paver passes wide
placed for two lanes, with a longitudinal cold joint. The test section
shall be of the same thickness as the course which it represents. The

underlying grade or pavement structure upon which the test section is to
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be constructed shall be the same as the remainder of the course
represented by the test section. The equipment and personnel used in
construction of the test section shall be the same equipment to be used on
the remainder of the course represented by the test section. Place the
test section as part of the project pavement, as approved by the
Contracting Officer.

3.5.1 Sampling and Testing for Test Section

Take one random sample at the plant, triplicate specimens compacted, and

tested for stability, flow, and laboratory air voids. Test a portion of
the same sample for theoretical maximum density (TMD), aggregate gradation
and asphalt content. Take four randomly selected cores from the finished

pavement mat, and four from the longitudinal joint, and tested for
density. Random sampling shall be in accordance with procedures contained
in ASTM D3665. The test results shall be within the tolerances shown in

Table 7 for work to continue. If all test results meet the specified
requirements, the test section shall remain as part of the project
pavement. If test results exceed the tolerances shown, the test section

shall be removed and replaced at no cost to the Government and another
test section shall be constructed. The test section shall be paid for
with the first lot of paving

Table 7. Test Section Requirements for Material and Mixture Properties

Property Specification Limit

Aggregate Gradation-Percent Passing (Individual Test Result)

No. 4 and larger JMF plus or minus 8
No. 8, No. 16, No. 30, and No. 50 JMF plus or minus 6
No. 100 and No. 200 JMF plus or minus 2.0
Asphalt Content, Percent (Individual Test JMF plus or minus 0.5
Result)

Laboratory Air Voids, Percent (Average of JMF plus or minus 1.0

3 specimens)

VMA, Percent (Average of 3 specimens) 15 minimum

Stability, pounds (Average of 3 specimens) 1000 minimum for 50 blows
(NA for Superpave)

Flow, 0.01 inch (Average of 3 specimens) 8 - 18 for 50 blows
(NA for Superpave)

Mat Density, Percent of TMD (Average of 4 92.0 - 96.0
Random Cores)
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3.

Table 7. Test Section Requirements for Material and Mixture Properties
Property Specification Limit
Joint Density, Percent of TMD (Average of 90.5 - 92.5
4 Random Cores)

5.2 Additional Test Sections

If the initial test section should prove to be unacceptable, make the
necessary adjustments to the JMF, plant operation, placing procedures,
and/or rolling procedures and place a second test section. Additional
test sections, as required, shall be constructed and evaluated for
conformance to the specifications. Full production shall not begin until
an acceptable section has been constructed and accepted.

.6 TESTING LABORATORY

Submit certification of compliance and Plant Scale Calibration
Certification. Use a laboratory to develop the JMF that meets the
requirements of ASTM D3666. The Government will inspect the laboratory
equipment and test procedures prior to the start of hot mix operations for
conformance to ASTM D3666. The laboratory shall maintain the Corps
certification for the duration of the project. A statement signed by the
manager of the laboratory stating that it meets these requirements or
clearly listing all deficiencies shall be submitted to the Contracting
Officer prior to the start of construction. The statement shall contain
as a minimum:

a. Qualifications of personnel; laboratory manager, supervising
technician, and testing technicians.

b. A listing of equipment to be used in developing the job mix.
c. A copy of the laboratory's quality control system.

d. Evidence of participation in the AASHTO Materials Reference Laboratory
(AMRL) program.

LT TRANSPORTING AND PLACING

7.1 Transporting

Transport the hot-mix asphalt from the mixing plant to the site in clean,
tight vehicles. Schedule deliveries so that placing and compacting of
mixture is uniform with minimum stopping and starting of the paver.
Provide adequate artificial lighting for night placements. Hauling over
freshly placed material will not be permitted until the material has been
compacted as specified, and allowed to cool to 140 degrees F. To deliver
mix to the paver, use a material transfer vehicle operated to produce
continuous forward motion of the paver. Asphalt temperature delivered to
the jobsite shall be above minimum temperature for asphalt grade as listed
in Section 609 of the NCDOT standard specifications including relevant
asphalt quality management standards (QMS) .
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3.

7.2 Placing

Place and compact the mix at a temperature suitable for obtaining density,
surface smoothness, and other specified requirements. Upon arrival, place
the mixture to the full width by an asphalt paver; it shall be struck off
in a uniform layer of such depth that, when the work is completed, it will
have the required thickness and conform to the grade and contour
indicated. Regulate the speed of the paver to eliminate pulling and
tearing of the asphalt mat. Unless otherwise permitted, placement of the
mixture shall begin along the centerline of a crowned section or on the
high side of areas with a one-way slope. Place the mixture in consecutive
adjacent strips having a minimum width of 10 feet. The longitudinal joint
in one course shall offset the longitudinal joint in the course
immediately below by at least 1 foot,; however, the joint in the surface
course shall be at the centerline of the pavement. Transverse joints in
one course shall be offset by at least 10 feet from transverse joints in
the previous course. Transverse Jjoints in adjacent lanes shall be offset
a minimum of 10 feet. On isolated areas where irregularities or
unavoidable obstacles make the use of mechanical spreading and finishing
equipment impractical, the mixture may be spread and luted by hand tools.

.8 COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by
rolling. Compact the surface as soon as possible without causing
displacement, cracking or shoving. The sequence of rolling operations and
the type of rollers used shall be at the discretion of the Contractor.

The speed of the roller shall, at all times, be sufficiently slow to avoid
displacement of the hot mixture and be effective in compaction. Any
displacement occurring as a result of reversing the direction of the
roller, or from any other cause, shall be corrected at once. Furnish
sufficient rollers to handle the output of the plant. Continue rolling
until the surface is of uniform texture, true to grade and cross section,
and the required field density is obtained. To prevent adhesion of the
mixture to the roller, keep the wheels properly moistened but excessive
water will not be permitted. In areas not accessible to the roller, the
mixture shall be thoroughly compacted with hand tampers. Any mixture that
becomes loose and broken, mixed with dirt, contains check-cracking, or is
in any way defective shall be removed full depth, replaced with fresh hot
mixture and immediately compacted to conform to the surrounding area.

This work shall be done at the Contractor's expense. Skin patching will
not be allowed.

.9 JOINTS

The formation of joints shall be performed ensuring a continuous bond
between the courses and to obtain the required density. All joints shall
have the same texture as other sections of the course and meet the
requirements for smoothness and grade.

.9.1 Transverse Joints

Do not pass the roller over the unprotected end of the freshly laid
mixture, except when necessary to form a transverse joint. When necessary
to form a transverse joint, it shall be made by means of placing a
bulkhead or by tapering the course. The tapered edge shall be cut back to
its full depth and width on a straight line to expose a vertical face
prior to placing material at the joint. Remove the cutback material from
the project. 1In both methods, all contact surfaces shall be given a light
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tack coat of asphalt material before placing any fresh mixture against the
joint.

3.9.2 Longitudinal Joints
Longitudinal joints which are irregular, damaged, uncompacted, cold (less
than 175 degrees F at the time of placing adjacent lanes), or otherwise
defective, shall be cut back a maximum of 3 inches from the top of the
course with a cutting wheel to expose a clean, sound vertical surface for
the full depth of the course. All cutback material shall be removed from
the project. All contact surfaces shall be given a light tack coat of
asphalt material prior to placing any fresh mixture against the joint.

The Contractor will be allowed to use an alternate method if it can be
demonstrated that density, smoothness, and texture can be met.

3.10 QUALITY CONTROL

3.10.1 General Quality Control Requirements
Develop and submit an approved Quality Control Plan. Submit aggregate and
QC test results. Do not produce hot-mix asphalt for payment until the
quality control plan has been approved addressing all elements which
affect the quality of the pavement including, but not limited to:

a. Mix Design

b. Aggregate Grading

c. Quality of Materials

d. Stockpile Management

e. Proportioning

f. Mixing and Transportation
g. Mixture Volumetrics

h. Moisture Content of Mixtures
i. Placing and Finishing

j. Joints

k. Compaction

1. Surface Smoothness

3.10.2 Testing Laboratory
Provide a fully equipped asphalt laboratory located at the plant or Jjob
site and meeting the pertinent requirements in ASTM D3666. Laboratory
facilities shall be kept clean and all equipment maintained in proper
working condition. The Contracting Officer shall be permitted
unrestricted access to inspect the Contractor's laboratory facility, to
witness quality control activities, and to perform any check testing
desired. The Contracting Officer will advise the Contractor in writing of

any noted deficiencies concerning the laboratory facility, equipment,
supplies, or testing personnel and procedures. When the deficiencies are
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serious enough to adversely affect test results, the incorporation of the
materials into the work shall be suspended immediately and will not be
permitted to resume until the deficiencies are corrected.

3.10.3 Quality Control Testing

Perform all quality control tests applicable to these specifications and
as set forth in the Quality Control Program. The testing program shall
include, but shall not be limited to, tests for the control of asphalt
content, aggregate gradation, temperatures, aggregate moisture, moisture
in the asphalt mixture, laboratory air voids, stability (NA for
Superpave), flow (NA for Superpave), in-place density, grade and
smoothness. Develop a Quality Control Testing Plan as part of the Quality
Control Program.

3.10.3.1 Asphalt Content

A minimum of two tests to determine asphalt content will be performed per
lot (a lot is defined in paragraph MATERIAL ACCEPTANCE and PERCENT
PAYMENT) by one of the following methods: the extraction method in
accordance with ASTM D2172/D2172M, Method A or B, the ignition method in
accordance with ASTM D6307, or the nuclear method in accordance with

ASTM D4125/D4125M. Calibrate the ignition oven or the nuclear gauge for
the specific mix being used. For the extraction method, determine the
weight of ash, as described in ASTM D2172/D2172M, as part of the first
extraction test performed at the beginning of plant production; and as
part of every tenth extraction test performed thereafter, for the duration
of plant production. The last weight of ash value obtained shall be used
in the calculation of the asphalt content for the mixture.

3.10.3.2 Gradation

Determine aggregate gradations a minimum of twice per lot from mechanical
analysis of recovered aggregate in accordance with ASTM D5444. When
asphalt content is determined by the ignition oven or nuclear method,
aggregate gradation shall be determined from hot bin samples on batch
plants, or from the cold feed on drum mix plants. For batch plants, test
aggregates in accordance with ASTM C136/C136M using actual batch weights
to determine the combined aggregate gradation of the mixture.

3.10.3.3 Temperatures
Check temperatures at least four times per lot, at necessary locations, to
determine the temperature at the dryer, the asphalt cement in the storage
tank, the asphalt mixture at the plant, and the asphalt mixture at the job
site.

3.10.3.4 Aggregate Moisture

Determine the moisture content of aggregate used for production a minimum
of once per lot in accordance with ASTM C566.

3.10.3.5 Moisture Content of Mixture

Determine the moisture content of the mixture at least once per lot in
accordance with ASTM D1461 or an approved alternate procedure.
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3.10.3.6 Laboratory Air Voids, Marshall Stability and Flow

Take mixture samples at least four times per lot compacted into specimens,
using 50 blows per side with the hand-held Marshall hammer as described in
ASTM D6926. When the Superpave gyratory compactor is used, mixes will be
compacted to 50 gyrations in accordance with ASTM D6925. Hot-mix provided
under the DOT Superpave option shall be compacted in accordance with the
DOT requirements. After compaction, determine the laboratory air voids of
each specimen. Stability and flow shall be determined for the
Marshall-compacted specimens, in accordance with ASTM D6927.

3.10.3.7 In-Place Density

Conduct any necessary testing to ensure the specified density is
achieved. A nuclear gauge may be used to monitor pavement density in
accordance with ASTM D2950/D2950M.

3.10.3.8 Grade and Smoothness

Conduct the necessary checks to ensure the grade and smoothness
requirements are met in accordance with paragraphs MATERIAL ACCEPTANCE and
PERCENT PAYMENT.

3.10.3.9 Additional Testing

Any additional testing, which the Contractor deems necessary to control
the process, may be performed at the Contractor's option.

3.10.3.10 QC Monitoring

Contractor shall have a NCDOT certified asphalt technician on site to
observe paving operations during all times of material placement. Submit
all QC test results to the Contracting Officer on a daily basis as the
tests are performed. The Contracting Officer reserves the right to
monitor any of the Contractor's quality control testing and to perform
duplicate testing as a check to the Contractor's quality control testing.

3.10.4 Sampling

When directed by the Contracting Officer, sample and test any material
which appears inconsistent with similar material being produced, unless
such material is voluntarily removed and replaced or deficiencies
corrected by the Contractor. All sampling shall be in accordance with
standard procedures specified.

3.10.5 Control Charts

For process control, establish and maintain linear control charts on both
individual samples and the running average of last four samples for the
parameters listed in Table 8, as a minimum. These control charts shall be
posted as directed by the Contracting Officer and kept current at all
times. The control charts shall identify the project number, the test
parameter being plotted, the individual sample numbers, the Action and
Suspension Limits listed in Table 8 applicable to the test parameter being
plotted, and the Contractor's test results. Target values from the JMF
shall also be shown on the control charts as indicators of central
tendency for the cumulative percent passing, asphalt content, and
laboratory air voids parameters. When the test results exceed either
applicable Action Limit, take immediate steps to bring the process back in
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control. When the test results exceed either applicable Suspension Limit,
halt production until the problem is solved. Use the control charts as
part of the process control system for identifying trends so that
potential problems can be corrected before they occur. Make decisions
concerning mix modifications based on analysis of the results provided in
the control charts. The Quality Control Plan shall indicate the
appropriate action to be taken to bring the process into control when
certain parameters exceed their Action Limits.

Table 8. Action and Suspension Limits for the Parameters to be Plotted on
Individual and Running Average Control Charts

Individual Samples Running Average of
Last Four Samples
Parameter to be Plotted Action Suspension Action Suspension
Limit Limit Limit Limit
No. 4 sieve, Cumulative percent 6 8 4 5

passing, deviation for JMF target;
plus or minus values

No. 30 sieve, Cumulative percent 4 6 3 4
passing, deviation for JMF target;
plus or minus values

No. 200 sieve, Cumulative percent 1.4 2.0 1.1 1.5
passing, deviation for JMF target;
plus or minus values

Stability, pounds (minimum) (NA for Superpave)

75 Blow JMF 1800 1700 1900 1800

50 Blow JMF 1000 900 1100 1000

Flow, 0.01 inch (NA for Superpave)

75 Blow JMF 8 min. 7 min. 9 min. 8 min.
16 max. 17 max. 15 max. 16 max.
50 Blow JMF 8 min. 7 min. 9 min. 8 min.
18 max. 19 max. 17 max. 18 max.
Asphalt content, percent deviation 0.4 0.5 0.2 0.3

from JMF target; plus or minus value

Laboratory Air Voids, percent No specific action and suspension limits set
deviation from JMF target wvalue since this parameter is used to determine
percent payment

In-place Mat Density, percent of TMD No specific action and suspension limits set
since this parameter is used to determine
percent payment
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Table 8. Action and Suspension Limits for the Parameters to be Plotted on
Individual and Running Average Control Charts

Individual Samples Running Average of
Last Four Samples

Parameter to be Plotted Action Suspension Action Suspension
Limit Limit Limit Limit

In-place Joint Density, percent of TMD|No specific action and suspension limits set
since this parameter is used to determine
percent payment

3.11 MATERIAL ACCEPTANCE

Testing for acceptability of work will be performed Dby an independent
laboratory hired by the Contractor. Forward test results and payment
calculations daily to the Contracting Officer. Acceptance of the plant
produced mix and in-place requirements will be on a lot to lot basis. A
standard lot for all requirements will be equal to 8 hours of production.
Where appropriate, adjustment in payment for individual lots of hot-mix
asphalt will be made based on in-place density, laboratory air voids,
grade and smoothness in accordance with the following paragraphs. Grade
and surface smoothness determinations will be made on the lot as a whole.
Exceptions or adjustments to this will be made in situations where the mix
within one lot is placed as part of both the intermediate and surface
courses, thus grade and smoothness measurements for the entire lot cannot
be made. In order to evaluate laboratory air voids and in-place (field)
density, each lot will be divided into four equal sublots.

3.11.1 Sublot Sampling

One random mixture sample for determining laboratory air wvoids,
theoretical maximum density, and for any additional testing the
Contracting Officer desires, will be taken from a loaded truck delivering
mixture to each sublot, or other appropriate location for each sublot.
All samples will be selected randomly, using commonly recognized methods
of assuring randomness conforming to ASTM D3665 and employing tables of
random numbers or computer programs. Laboratory air voids will be
determined from three laboratory compacted specimens of each sublot sample
in accordance with ASTM D6926. The specimens will be compacted within 2
hours of the time the mixture was loaded into trucks at the asphalt
plant. Samples will not be reheated prior to compaction and insulated
containers will be used as necessary to maintain the temperature.

3.11.2 Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples
and tests for any area which appears to deviate from the specification
requirements. The cost of any additional testing will be paid for by the
Government. Testing in these areas will be in addition to the lot
testing, and the requirements for these areas will be the same as those
for a lot.

3.11.3 Grade
The final wearing surface of pavement shall conform to the elevations and

cross sections shown and shall vary not more than 0.05 foot from the plan
grade established and approved at site of work. Finished surfaces at
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juncture with other pavements shall coincide with finished surfaces of
abutting pavements. Deviation from the plan elevation will not be
permitted in areas of pavements where closer conformance with planned
elevation is required for the proper functioning of drainage and other
appurtenant structures involved. The grade will be determined by running
lines of levels at intervals of 25 feet, or less, longitudinally and
transversely, to determine the elevation of the completed pavement
surface. Within 5 working days, after the completion of a particular lot
incorporating the final wearing surface, test the final wearing surface of
the pavement for conformance with the specified plan grade. Diamond
grinding may be used to remove high spots to meet grade requirements.
Skin patching for correcting low areas or planing or milling for
correcting high areas will not be permitted.

3.11.4 Surface Smoothness

Use one of the following methods to test and evaluate surface smoothness
of the pavement. Perform all testing in the presence of the Contracting
Officer. Keep detailed notes of the results of the testing and furnish a
copy to the Government immediately after each day's testing. Use the
profilograph method for all longitudinal testing, except where the runs
would be less than 200 feet in length and the ends where the straightedge
will be used. Where drawings show required deviations from a plane
surface (crowns, drainage inlets, etc.), the surface shall be finished to
meet the approval of the Contracting Officer.

3.11.4.1 Smoothness Requirements
3.11.4.1.1 Straightedge Testing

The finished surfaces of the pavements shall have no abrupt change of 1/4
inch or more, and all pavements shall be within the tolerances of 1/4 inch
in both the longitudinal and transverse directions, when tested with an
approved 12 feet straightedge.

3.11.4.1.2 Profilograph Testing

The finished surfaces of the pavements shall have no abrupt change of 1/8
inch or more, and each 0.1 mile segment of each pavement lot shall have a
Profile Index not greater than 9 inches/mile when tested with an approved
California-type profilograph. If the extent of the pavement in either
direction is less than 200 feet, that direction shall be tested by the
straightedge method and shall meet requirements specified above.

3.11.4.2 Testing Method

After the final rolling, but not later than 24 hours after placement, test
the surface of the pavement in each entire lot in such a manner as to
reveal all surface irregularities exceeding the tolerances specified
above. Separate testing of individual sublots is not required. If any
pavement areas are ground, these areas shall be retested immediately after
grinding. Test each lot of the pavement in both a longitudinal and a
transverse direction on parallel lines. Set the transverse lines 15 feet
or less apart, as directed. The longitudinal lines shall be at the
centerline of each paving lane for lanes less than 20 feet wide and at the
third points for lanes 20 feet or wider. Also test other areas having
obvious deviations. Longitudinal testing lines shall be continuous across
all joints.
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3.11.4.2.1 Straightedge Testing

Hold the straightedge in contact with the surface and move it ahead
one-half the length of the straightedge for each successive measurement.
Determine the amount of surface irregularity by placing the freestanding
(unleveled) straightedge on the pavement surface and allowing it to rest
upon the two highest spots covered by its length, and measuring the
maximum gap between the straightedge and the pavement surface in the area
between these two high points.

3.11.4.2.2 Profilograph Testing

Perform profilograph testing using approved equipment and procedures
described in CTM 526. The equipment shall utilize electronic recording
and automatic computerized reduction of data to indicate "must-grind"
bumps and the Profile Index for each 0.1 mile segment of each pavement
lot. Grade breaks on parking lots shall be accommodated by breaking the
profile segment into shorter sections and repositioning the blanking band
on each segment. The "blanking band" shall be 0.2 inches wide and the
"bump template" shall span 1 inch with an offset of 0.3 inch. Compute the
Profile Index for each pass of the profilograph in each 0.1 mile segment.
The Profile Index for each segment shall be the average of the Profile
Indices for each pass in each segment. The profilograph shall be operated
by a DOT approved operator. Furnish a copy of the reduced tapes to the
Government at the end of each day's testing.

-— End of Section --
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SECTION 32 13 13.06

PORTLAND CEMENT CONCRETE PAVEMENT FOR ROADS AND SITE FACILITIES
05/20

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 CONCRETE INSTITUTE (ACI)

ACI 211.1 (1991; R 2009) Standard Practice for
Selecting Proportions for Normal,
Heavyweight and Mass Concrete

ACI 305R (2010) Guide to Hot Weather Concreting

ACI 306R (2016) Guide to Cold Weather Concreting

ASTM INTERNATIONAL (ASTM)

ASTM A184/A184M (2019) Standard Specification for Welded
Deformed Steel Bar Mats for Concrete
Reinforcement

ASTM A615/A615M (2020) Standard Specification for Deformed
and Plain Carbon-Steel Bars for Concrete
Reinforcement

ASTM A966/A966M (2015; R 2020) Standard Test Method for

Magnetic Particle Examination of Steel
Forgings Using Alternating Current

ASTM C31/C31M (2019%a) Standard Practice for Making and
Curing Concrete Test Specimens in the Field

ASTM C33/C33M (2018) Standard Specification for Concrete
Aggregates
ASTM C78/C78M (2018) Standard Test Method for Flexural

Strength of Concrete (Using Simple Beam
with Third-Point Loading)

ASTM C88 (2018) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or

Magnesium Sulfate

ASTM C94/C94M (2020) Standard Specification for
Ready-Mixed Concrete

ASTM C143/C143M (2020) Standard Test Method for Slump of
Hydraulic-Cement Concrete

ASTM C171 (2016) Standard Specification for Sheet
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Cl72/C172M

C231/C231M

C260/C260M

C309

C494/C494M

C595/C595M

Cco6l8

C881/C881M

Cl017/C1017M

C1077

C1260

Cl567

Cl602/C1602M

D2995

E1274

Materials for Curing Concrete

(2017) Standard Practice for Sampling
Freshly Mixed Concrete

(2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

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

(2011) Standard Specification for Liquid
Membrane-Forming Compounds for Curing
Concrete

(2019) Standard Specification for Chemical
Admixtures for Concrete

(2020) Standard Specification for Blended
Hydraulic Cements

(2019) Standard Specification for Coal Fly
Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete

(2015) Standard Specification for
Epoxy-Resin-Base Bonding Systems for
Concrete

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

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

(2014) Standard Test Method for Potential
Alkali Reactivity of Aggregates
(Mortar-Bar Method)

(2013) Standard Test Method for Potential
Alkali-Silica Reactivity of Combinations
of Cementitious Materials and Aggregate
(Accelerated Mortar-Bar Method)

(2018) Standard Specification for Mixing
Water Used in Production of Hydraulic
Cement Concrete

(1999; R 2009) Determining Application
Rate of Bituminous Distributors

(2018) Standard Test Method for Measuring
Pavement Roughness Using a Profilograph
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NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA)
NRMCA QC 3 (2015) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready Mixed Concrete
Production Facilities
1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance with Section 01 33 29.05 20 SUSTAINABILITY
REPORTING. Submit the following in accordance with Section 01 33 00.05 20
SUBMITTAL PROCEDURES:
SD-03 Product Data
Curing Materials
Reinforcement

Epoxy Resin

Dowel Bars

SD-04 Samples
Test Section
SD-05 Design Data
Mix Design Report
SD-06 Test Reports
Concrete Slump Tests
Concrete Uniformity
Flexural Strength
Air Content
SD-07 Certificates
Batch Tickets
NRMCA Certificate Of Conformance
SD-08 Manufacturer's Instructions

Diamond Grinding Plan
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1

1

.3 QUALITY CONTROL

.3.1 NRMCA Certificate of Conformance

Provide a batching and mixing plant consisting of a stationary-type
central mix plant, including permanent installations and portable or
relocatable plants installed on stable foundations. Provide a plant
designed and operated to produce concrete within the specified tolerances,
with a minimum capacity of 250 cubic yards per hour. Submit NRMCA
Certificate of Conformance that conforms to the requirements of NRMCA QC 3
including provisions addressing:

1. Material Storage and Handling
2. Batching Equipment

3. Central Mixer

4. Ticketing System

5. Delivery System

.3.2 Qualifications

.3.2.1 Laboratory Accreditation

Perform sampling and testing using an approved commercial testing
laboratory or on-site facilities that are accredited in accordance with
ASTM C1077. Do not start work requiring testing wuntil the facilities
have been inspected and approved. The Government will inspect all
laboratories requiring validation for equipment and test procedures prior
to the start of any concreting operations for conformance to ASTM C1077.
Schedule and provide payment for laboratory inspections. Additional
payment or a time extension due to failure to acquire the required
laboratory validation is not allowed. Maintain this certification for the
duration of the project.

.3.2.2 Field Technicians

Provide field technicians meeting one of the following criteria:

a. Have at least one National Ready Mixed Concrete Association (NRMCA)
certified concrete craftsman and at least one American Concrete
Institute (ACI) Flatwork Finisher Certified craftsman on site,
overseeing each placement crew during all concrete placement.

b. Have no less than three NRMCA certified concrete installers and at
least two American Concrete Institute (ACI) Flatwork Finisher
Certified installers on site working as members of each placement crew
during all concrete placement.

.3.3 Batch Tickets

Submit batch tickets for each load of ready-mixed concrete in accordance
with ASTM C94/C94M.

.4 DELIVERY, STORAGE, AND HANDLING

Deliver concrete paving in accordance with ASTM C94/C94M.
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1.5 ACCEPTANCE
1.5.1 Tolerances

Acceptance of Portland cement concrete pavement is based on compliance
with the tolerances presented in Table 1. Remove and replace concrete
pavement represented by the failing tests or submit repair plan for
approval.

Edge Slump 85 percent less than 1/4 inch and 100 percent less than 3/8 inch.

1.5.2 Test Section

Construct a minimum 400 square feet test section to demonstrate typical
joints, surface finish, texture, color, thickness, and standard of
workmanship using the mixture proportions, materials, and equipment as
proposed for the project. Test in accordance with requirements in FIELD
QUALITY CONTROL.

When a test section does not meet one or more of the tolerances in Table
1, remove and reconstruct the test section. If the test section is
acceptable, it may be incorporated into the project.

PART 2 PRODUCTS

2.1 MATERIALS

2.1.1 Cementitious Materials
2.1.1.1 Portland Cement

Provide portand cement in accordance with NCDOT Standard Specifications,
Section 1024-1, January 2018.

2.1.1.2 Blended Cement

Provide blended cement in accordance with NCDOT Standard Specifications,
Section 1024-1, January 2018 and also conforming to ASTM C595/C595M, Type
IP or IS, including the optional requirement for mortar expansion

Provide pozzolan added to the Type IP blend consisting of ASTM C618 Class
F or Class N and that is interground with the cement clinker. Include in
written statement from the manufacturer that the amount of pozzolan in
the finished cement does not vary more than plus or minus 5 mass percent
of the finished cement from lot to lot or within a lot. The percentage
and type of mineral admixture used in the blend are not allowed to change
from that submitted for the aggregate evaluation and mixture
proportioning. The requirements of paragraph Supplementary Cementitious
Materials (SCM) Content do not apply to the SCM content of blended cement.

2.1.1.3 Fly Ash and Pozzolan
Provide fly ash and possolan in accordance with NCDOT Standard
Specifications, Section 1024-5, January 2018.2.1.1.4 Ultra Fine Fly Ash
and Ultra Fine Pozzolan
Ultra Fine Fly Ash (UFFA) and Ultra Fine Pozzolan (UFP) conforming to

ASTM C618, Class F or N, and the following additional requirements:
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a. The strength activity index at 28 days of age at least 95 percent of
the control specimens.

b. The average particle size not exceeding 6 microns.
c. Loss on ignition not exceeding 6 percent.
2.1.1.5 Silica Fume

Provide silica fume in accordance with NCDOT Standard Specifications,
Section 1024-7, January 2018.

2.1.1.6 Slag

Provide ground granulated blast furnance slag in accordance with NCDOT
Standard Specifications, Section 1024-6, January 2018.

2.1.1.7 Supplementary Cementitious Materials (SCM) Content
Include one of the SCMs listed in Table 2 within the range specified

therein, whether or not the aggregates are found to be reactive in
accordance with the paragraph Alkali Reactivity Test.

TABLE 2
SUPPLEMENTARY CEMENTITIOUS MATERIALS CONTENT
Supplementary Cementitious Material Minimum Content Maximum Content
(percent) (percent)

Class N Pozzolan and Class F Fly Ash

S1i02 + Al1203 + Fe203 greater than 70 percent 25 35

Si02 + Al1203 + Fe203 greater than 80 percent 20 35

Si02 + Al1203 + Fe203 greater than 90 percent 15 35
UFFA and UFP 7 16
GGBF Slag 40 50
Silica Fume 7 10

2.1.2 Water

Water conforming to ASTM C1602/C1602M and in accordance with NCDOT
Standard Specifications, Section 1024-4, January 2018.

2.1.3 Aggregate

2.1.3.1 Durability
Evaluate and test all fine and coarse aggregates to be used in all
concrete for durability in accordance with ASTM C88. Provide fine and

coarse aggregates with a maximum of 18 percent loss when subjected to 5
cycles using Magnesium Sulfate or a maximum of 12 percent loss when
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subjected to 5 cycles of Sodium Sulfate.
2.1.3.2 Alkali Reactivity Test

Evaluate and test fine and coarse aggregates to be used in all concrete
for alkali-aggregate reactivity. Test all size groups and sources
proposed for use.

a. Evaluate the fine and coarse aggregates separately, using ASTM C1260.
Reject individual aggregates with test results that indicate an
expansion of greater than 0.08 percent after 28 days of immersion in
1IN NaOH solution, or perform additional testing as follows: utilize
the proposed low alkali portland cement, blended cement, or SCM in
combination with each individual aggregate. Test in accordance with
ASTM C1567. Determine the quantity that meets all the requirements of
these specifications and that lowers the expansion equal to or less
than 0.08 percent after 28 days of immersion in a 1N NaOH solution.
Base the mixture proportioning on the highest percentage of SCM
required to mitigate ASR-reactivity.

b. If any of the above options does not lower the expansion to less than
0.08 percent after 28 days of immersion in a 1IN NaOH solution, reject
the aggregate(s) and submit new aggregate sources for retesting.
Submit the results of testing for evaluation and acceptance.

2.1.3.3 Fine Aggregates

Provide in accordance with NCDOT Standard Specifications, Section 1014-1,
January 2018 and Conforming to the quality and gradation of ASTM C33/C33M.

2.1.3.4 Coarse Aggregates

Coarse aggregate provided in accordance with NCDOT Standard
Specifications, Section 1014-2, January 2018.

2.1.4 Chemical Admixtures

2.1.4.1 Water Reducing Admixtures
Provide admixture conforming to ASTM C494/C494M: Type A, water reducing;
Type B, retarding,; Type C, accelerating,; Type D, water-reducing and
retarding; and Type E, water-reducing and accelerating admixture. Do not
use calcium chloride admixtures. ASTM C494/C494M Type S specific
performance admixtures and ASTM C1017/C1017M flowable admixtures are not
allowed.

2.1.4.2 Air Entraining Admixture
Conforming to ASTM C260/C260M: Air-entraining.

2.1.4.3 High Range Water Reducing Admixture

ASTM C494/C494M Type F and G high range water reducing admixtures are not
allowed.
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2.1.5 Reinforcement

2.1.5.1 Dowel Bars
Dowel bars conforming to ASTM A615/A615M, Grade 60 for plain billet-steel
bars of the size and length indicated. Remove all burrs and projections
from the bars.

2.1.5.2 Tie Bars

Billet or axle steel deformed bars conforming to ASTM A615/A615M or
ASTM A966/RA966M Grade 60.

2.1.5.3 Reinforcement

Deformed steel bar mats conforming to ASTM A184/A184M. Bar reinforcement
conforming to ASTM A966/A966M, Grade 60.

2.1.6 Curing Materials
Provide curing materials consisting of:
2.1.6.1 White-Burlap-Polyethylene Sheet

Conforming to ASTM C171, 0.004 inch thick white opaque polyethylene bonded
to 10 oz/linear yard (40 inch) wide burlap.

2.1.6.2 Liquid Membrane-Forming Compound

Conforming to ASTM C309, white pigmented, Type 2, Class B, free of
paraffin or petroleum.

2.1.6.3 Liquid Chemical Sealer-Hardener Compound

Compound consisting of magnesium fluosilicate which when mixed with water
seals and hardens the surface of the concrete. Do not use on exterior
slabs exposed to freezing conditions.

2.1.7 Joint Fillers and Sealants

Provide in accordance with NCDOT Standard Specifications, Section 1028,
January 2018.

2.1.8 Biodegradable Form Release Agent

Provide form release agent that is colorless and biodegradable. Provide
product that does not bond with, stain, or adversely affect concrete
surfaces and does not impair subsequent treatments of concrete surfaces.
Provide form release agent with a minimum of 87 percent biobased material
and does not contain diesel fuel, petroleum-based lubricating oils, waxes,
or kerosene.

2.1.9 Epoxy Resin
Provide epoxy-resin materials that consist of two-component materials
conforming to the requirements of ASTM (C881/C881M, Class as appropriate

for each application temperature to be encountered, except that in
addition, the materials meet the following requirements:
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a. Type IV, Grade 3, for use for embedding dowels and anchor bolts.

b. Type III, Grade as approved, for use as patching materials for
complete filling of spalls and other voids and for use in preparing
epoxy resin mortar.

c. Type IV, Grade 1, for use for injecting cracks.

d. Type V, Grade as approved, for bonding freshly mixed portland cement
concrete or mortar or freshly mixed epoxy resin concrete or mortar to
hardened concrete.

2.1.10 Joint Materials

2.1.10.1 Expansion Joint Materials

Provide in accordance with NCDOT Standard Specifications, Section 1028,
January 2018.

2.1.10.2 Slip Joint Material
Provide slip joint material that is 1/4 inch thick expansion joint filler,
unless otherwise indicated, conforming to paragraph EXPANSION JOINT
MATERIAL.

2.2 MIX DESIGN

Proportion concrete mix in accordance with ACI 211.1 except as modified
herein.

2.2.1 Specified Concrete Properties
2.2.1.1 Flexural Strength

Provide concrete with a minimum flexural strength of 650 psi at 28 days of
age.

2.2.1.2 Air Entrainment RB'Th|S ShOUId have
Provide an entrained air content of 6.0 percent. a p|US or minus of at
least 1%

2.2.1.3 Slump

For fixed form and hand placement, provide a maximum slump of 3 inches.
For slipformed pavement, at the start of the project, select a maximum
allowable slump which will produce in-place pavement meeting the specified
tolerances for control of edge slump. The selected slump is applicable to
both pilot and fill-in lanes.

2.2.1.4 Water/Cementitious Materials Ratio

Maximum allowable water-cementitious material ratio is 0.40 . The
water-cementitious material ratio is based on absolute volume equivalency,
where the ratio is determined using the weight of cement for a cement only
mix, or using the total volume of cement plus pozzolan converted to an
equivalent weight of cement by the absolute volume equivalency method
described in ACI 211.1.
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2

.2.2 Mix Design Report

Perform trial design batches, mixture proportioning studies, testing, and
include test results demonstrating that the proposed mixture proportions
produce concrete of the qualities indicated. An existing mix design may
be submitted if developed within the previous 12 months. Submit test
results in a mix design report to include:

a. Coarse and fine aggregate gradations and plots.

b. Coarse and fine aggregate quality test results, include deleterious
materials and ASR testing.

c. Mill certificates for cement and supplemental cementitious materials.
d. Certified test results for all proposed admixtures.
e. Specified flexural strength, slump, and air content.

f. Recommended proportions and volumes for proposed mixture and each of
three trial water-cementitious materials ratios.

g. Individual beam breaks.
h. Flexural strength summaries and plots.

i. Historical record of test results, documenting production standard
deviation (if available) .

j. Narrative discussing methodology on how the mix design was developed.

2.3 Mix Verification

Mix verification tests may be performed by the Government. Provide
quantities of cementitious materials, aggregates and admixtures as
requested.

.3 EQUIPMENT

.3.1 Batching and Mixing

Provide truck mixers. Provide a batch plant conforming to ASTM C94/C94M
and as specified. Do not weigh water or measure cumulatively with another
ingredient. Batch all concrete materials in accordance with ASTM C94/C94M
requirements. Verify batching, mixers, mixing time, permitted reduction
of mixing time, and concrete uniformity in accordance with the
requirements of ASTM C94/C94M, and document in the initial weekly QC
Report.

.3.2 Transporting Equipment

Provide transporting equipment in conformance with ASTM C94/C94M and as
specified herein. Transport concrete to the paving site in rear-dump
trucks, in truck mixers designed with extra large blading and rear opening
specifically for low slump concrete, or in agitators. Do not permit
bottom-dump trucks for delivery of concrete.
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2

.3.3 Delivery Equipment

When concrete transport equipment cannot operate on the paving lane,
provide side-delivery transport equipment consisting of self-propelled
moving conveyors to deliver concrete from the transport equipment and
discharge it in front of the paver. Do not permit front-end loaders,
dozers, or similar equipment to distribute the concrete.

.3.4 Paver-Finisher

Provide a heavy-duty, self-propelled paver-finisher machine designed
specifically for paving and finishing high quality pavement and capable

of spreading, consolidating, and shaping the plastic concrete to the
desired cross section in one pass. Equip the paver-finisher with a full
width "knock-down" auger, capable of operating in both directions, which
will evenly spread the fresh concrete in front of the screed or extrusion
plate. Gang-mount immersion vibrators at the front of the paver on a
frame equipped with suitable controls so that all vibrators can be
operated at any desired depth within the slab or completely withdrawn from
the concrete. Automatically control the vibrators so they will be
immediately stopped as forward motion of the paver ceases. Space the
immersion vibrators across the paving lane as necessary to properly
consolidate the concrete, but limit the clear distance between vibrators
not to exceed 30 inches, and the outside vibrators not to exceed 12 inches
from the edge of the lane. Vibrators may be pneumatic, gas driven, or
electric, and operated at frequencies within the concrete between 6,000
and 7,000 vibrations per minute, with an amplitude of vibration such that
noticeable vibrations occur at 1.5 foot radius when the vibrator is
inserted in the concrete to the depth specified. Equip the paver-finisher
with a transversely oscillating screed or an extrusion plate to shape,
compact, and smooth the surface.

.3.4.1 Paver-Finisher with Fixed Forms

Equip the paver-finisher with wheels designed to ride the forms, keep it
aligned with the forms, and to prevent deformation of the forms.

.3.4.2 Slipform Paver-Finisher

Provide a track-mounted slipform paver-finisher with automatic controls
and padded tracks. Electronically reference horizontal alignment to a
taut wire guideline. Electronically reference vertical alignment on both
sides of the paver to a taut wire guideline, to an approved laser control
system, or to a ski operating on a completed lane. Do not control from a
slope-adjustment control or from the underlying material.

.3.4.3 Other Types of Finishing Equipment

Heavy duty vibratory truss screeds may be approved for use if successfully
demonstrated on the test section to consolidate the slab full depth and
without segregation. Clary screeds, rotating tube floats, or laser
screeds will not be allowed on the project. Provide hand floats that are
not less than 12 feet long and 6 inches wide and stiffened to prevent
flexing and warping.

.3.4.4 Work Bridge

Provide a self-propelled work bridge capable of spanning the paving lane
and supporting the workmen without excessive deflection.
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2

.3.5 Texturing Equipment

Provide texturing equipment as specified below.

.3.5.1 Fabric Drag

Clean, reasonably new burlap measuring from 3 to 10 feet long, 2 feet
wider than the width of the pavement, and securely attached to a separate
wheel mounted frame spanning the paving lane or to one of the other
similar pieces of equipment. Select dimension of burlap drag so that at
least 3 feet of the material is in contact with the pavement.

.3.5.2 Deep Texturing Equipment

Provide texturing equipment consisting of pattern in accordance with BEAP

which will produce true, even grooves. Mount this drag in a wheeled frame
spanning the paving lane and constructed to mechanically pull the drag in

a straight line across the paving lane perpendicular to the centerline.

.3.6 Curing Equipment

Provide equipment for applying membrane-forming curing compound mounted on
a self-propelled frame that spans the paving lane. Constantly agitate the
curing compound reservoir mechanically (not air) during operation and
provide a means for completely draining the reservoir. Provide a spraying
system that consists of a mechanically powered pump which maintains
constant pressure during operation, an operable pressure gauge, and either
a series of spray nozzles evenly spaced across the lane to provide
uniformly overlapping coverage or a single spray nozzle which is mounted
on a carriage which automatically traverses the lane width at a speed
correlated with the forward movement of the overall frame. Protect all
spray nozzles with wind screens. Calibrate the spraying system in
accordance with ASTM D2995, Method A, for the rate of application required
in subpart CURING AND PROTECTION. Provide hand-operated sprayers powered
by compressed air supplied by a mechanical air compressor. Immediately
replace curing equipment if it fails to apply an even coating of compound
at the specified rate.

.3.7 Sawing Equipment

Provide equipment for sawing joints and for other similar sawing of
concrete consisting of standard diamond-type concrete saws mounted on a
wheeled chassis which can be easily guided to follow the required
alignment. Provide diamond tipped blades. If demonstrated to operate
properly, abrasive blades may be used. Provide spares as required to
maintain the required sawing rate. Early-entry saws may be used, subject
to demonstration and approval. No change to the initial sawcut depth is
permitted.

.3.8 Straightedge

Furnish one 12 foot straightedge constructed of aluminum or magnesium
alloy, having blades of box or box-girder cross section with flat bottom,
adequately reinforced to insure rigidity and accuracy. Provide handles for
operation on the pavement.
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PART 3 EXECUTION

3.

3.

1 PREPARATION FOR PAVING
1.1 Weather Limitations

When windy conditions during paving appear probable, have equipment and
material at the paving site to provide windbreaks, shading, fogging, or
other action to prevent plastic shrinkage cracking or other damaging
drying of the concrete.

10101 Inclement Weather

Do not commence placing operations when heavy rain or other damaging
weather conditions appear imminent. At all times when placing concrete,
maintain on-site sufficient waterproof cover and means to rapidly place it
over all unhardened concrete or concrete that might be damaged by rain.
Suspend placement of concrete whenever rain, high winds, or other damaging
weather commences to damage the surface or texture of the placed
unhardened concrete, washes cement out of the concrete, or changes the
water content of the surface concrete. Immediately cover and protect all
unhardened concrete from the rain or other damaging weather. Completely
remove and replace any slab damaged by rain or other weather full depth,
by full slab width, to the nearest original joint.

.1.1.2 Hot Weather

Maintain required concrete temperature in accordance with ACI 305R to
prevent evaporation rate from exceeding 0.2 pound of water per square foot
of exposed concrete per hour. Cool ingredients before mixing, place
concrete during cooler night time hours, or use other suitable means to
control concrete temperature and prevent rapid drying of newly placed
concrete. Water is not allowed to be added after the initial introduction
of mixing water except, when on arrival at the job site, the slump is less
than specified and the water-cement ratio is less than that given as a
maximum in the approved mixture. Additional water may be added to bring
the slump within the specified range provided the approved water-cement
ratio is not exceeded. 1Inject water into the head of the mixer (end
opposite the discharge opening) drum under pressure, and turn the drum or
blades a minimum of 30 additional revolutions at mixing speed. The
addition of water to the batch at any later time is not allowed. After
placement, use fog spray, apply monomolecular film, or use other suitable
means to reduce the evaporation rate. Start curing when surface of fresh
concrete is sufficiently hard to permit curing without damage. Cool
underlying material by sprinkling lightly with water before placing
concrete. Follow practices found in ACI 305R.

.1.1.3 Prevention of Plastic Shrinkage Cracking

During weather with low humidity, and particularly with high temperature
and appreciable wind, develop and institute measures to prevent plastic
shrinkage cracks from developing. If plastic shrinkage cracking occurs,
halt further placement of concrete until protective measures are in place
to prevent further cracking. Periods of high potential for plastic
shrinkage cracking can be anticipated by use of ACI 305R. In addition to
the protective measures specified in the previous paragraph, the concrete
placement may be further protected by erecting shades and windbreaks and
by applying fog sprays of water, the addition of monomolecular films, or
wet covering. Apply monomolecular films after finishing is complete, do
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not use in the finishing process. Immediately commence curing procedures
when such water treatment is stopped.

3.1.1.4 Cold Weather

Do not place concrete when ambient temperature is below 40 degrees F or
when concrete is likely to be subjected to freezing temperatures within 24
hours. When authorized, when concrete is likely to be subjected to
freezing within 24 hours after placing, heat concrete materials so that
temperature of concrete when deposited is between 65 and 80 degrees F.
Methods of heating materials are subject to approval. Do not heat mixing
water above 165 degrees F. Remove lumps of frozen material and ice from
aggregates before placing aggregates in mixer. Follow practices found in
ACI 306R.

3.1.2 Conditioning of Underlying Material

Verify the underlying material, upon which concrete is to be placed is
clean, damp, and free from debris, waste concrete or cement, frost, ice,
and standing or running water. Prior to setting forms or placement of
concrete, verify the underlying material is well drained and has been
satisfactorily graded by string-line controlled, automated, trimming
machine and uniformly compacted in accordance with the applicable Section
of these specifications. Test the surface of the underlying material to
crown, elevation, and density in advance of setting forms or of concrete
placement using slip-form techniques. Trim high areas to proper
elevation. Fill and compact low areas to a condition similar to that of
surrounding grade, or fill with concrete monolithically with the
pavement. Low areas filled with concrete are not to be cored for
thickness to avoid biasing the average thickness used for evaluation and
payment adjustment. Rework and compact any underlying material disturbed
by construction operations to specified density immediately in front of
the paver. 1If a slipform paver is used, continue the same underlying
material under the paving lane beyond the edge of the lane a sufficient
distance that is thoroughly compacted and true to grade to provide a
suitable trackline for the slipform paver and firm support for the edge of
the paving lane.

3.1.3 Forms

Use steel forms, except that wood forms may be used for curves having a

radius of 150 feet or less, and for fillets. Forms may be built up with
metal or wood, added only to the base, to provide an increase in depth of
not more than 25 percent. Provide forms with the base width not less than

eight-tenths of the vertical height of the form, except that for forms 8
inches or less in vertical height, provide forms with a base width not
less than the vertical height of the form. Provide wood forms adequate in
strength and rigidly braced for curves and fillets. Set forms on firm
material cut true to grade so that each form section when placed will be
firmly in contact with the underlying layer for its entire base. Do not
set forms on blocks or on built-up spots of underlying material. Set and
secure forms in place with stakes or by other approved methods for overlay
pavements and for other locations where forms are set on existing
pavements. Carefully drill holes in existing pavements for form stakes
without cracking or spalling the existing pavement. Prior to setting
forms for paving operations, demonstrate the proposed form setting
procedures at an approved location and do not proceed further until the
proposed method is approved. Before placing the concrete, coat the
contact surfaces of forms except existing pavement sections where bonding
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is required, with a non-staining mineral oil, non-staining form coating
compound, biodegradable form release agent, or two coats of
nitro-cellulose lacquer. When using existing pavement as a form, clean
existing concrete and then coat with asphalt emulsion bondbreaker before
concrete is placed. Check and correct grade elevations and alignment of
the forms immediately before placing concrete.

3.1.4 Reinforcement
3.1.4.1 Dowel Bars

Install dowels with horizontal and vertical alignment plus or minus 1 inch.
Except as otherwise specified, maintain location of dowels within a skew
alignment of 1/4 inch over 1 foot length. Omit Dowels and tie bars when
the center of the dowel tie bar is located within a horizontal distance
from an intersecting joint equal to or less than one-fourth of the slab
thickness. Maintain dowels in position during concrete placement and
curing. Before concrete placement, thoroughly grease the entire length of
each dowel secured in a dowel basket or fixed form.

3.1.4.2 Tie Bars
Install bars, accurately aligned horizontally and vertically, and to the
tolerances shown on the drawings, at indicated locations. For slipform
construction, insert bent tie bars by hand or other approved means.

3.1.4.3 Setting Slab Reinforcement
Position reinforcement on suitable chairs prior to concrete placement. At
expansion, contraction and construction Jjoints, place the reinforcement as
indicated. Clean reinforcement free of mud, o0il, scale or other foreign
materials. Place reinforcement accurately and wire securely. Lap splices
12 inches minimum. Maintain the bar spacing from ends and sides of slabs
and joints as indicated.

3.2 MEASURING, MIXING, CONVEYING, AND PLACING CONCRETE

3.2.1 Measuring
Conform to ASTM C94/C94M.

3.2.2 Mixing
Conform to ASTM C94/C94M, except as modified herein. Begin mixing within
30 minutes after cement has been added to aggregates. When the air
temperature is greater than 85 degrees F, place concrete within 60
minutes. With approval, a hydration stabilizer admixture meeting the
requirements of ASTM C494/C494M Type D, may be used to extend the
placement time to 90 minutes. Additional water may be added to bring
slump within required limits as specified in ASTM C94/C94M, provided that
the specified water-cement ratio is not exceeded.

3.2.3 Conveying
Conform to ASTM C94/C94M.

3.2.4 Placing

Do not exceed a free vertical drop of 5 feet from the point of discharge.
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Deposit concrete either directly from the transporting equipment or by
conveyor on to the pre-wetted subgrade or subbase, unless otherwise
specified. Deposit the concrete between the forms to an approximately
uniform height. Place concrete continuously at a uniform rate, without
damage to the grade and without unscheduled stops except for equipment
failure or other emergencies. If an unscheduled stop occurs within 10 feet
of a previously placed expansion joint, remove concrete back to joint,
repair any damage to grade, install a construction joint and continue
placing concrete only after cause of the stop has been corrected.

3.3 PAVING

Construct pavement with paving and finishing equipment utilizing fixed
forms

3.3.1 Paving Plan
Submit for approval a paving plan identifying the following items:

a. A description of the placing and protection methods proposed when
concrete is to be placed in or exposed to hot, cold, or rainy weather
conditions.

b. A detailed paving sequence plan and proposed paving pattern showing
all planned construction joints.

c. Plan and equipment proposed to control alignment of formed or sawn
joints within the specified tolerances.

3.3.2 Required Results

Operate the paver-finisher to produce a thoroughly consolidated slab
throughout, true to line and grade within specified tolerances. Adjust
the paver-finishing operation to produce a surface finish free of
irregularities, tears, voids of any kind, and other discontinuities, with
only a minimum of paste at the surface. Do not permit multiple passes of
the paver-finisher. Produce a finished surface requiring no hand
finishing, other than the use of cutting straightedges, except in very
infrequent instances. Do not apply water, other than true fog sprays
(mist), to the concrete surface during paving and finishing.

3.3.3 Operation

When the paver is operated between or adjacent to previously constructed
pavement (fill-in lanes), make provisions to prevent damage to the
previously constructed pavement, including keeping the existing pavement
surface free of debris, and placing rubber mats beneath the paver tracks.
Operate transversely oscillating screeds and extrusion plates to overlap
the existing pavement the minimum possible, but in no case more than 8
inches.

3.3.4 Consolidation

Immediately after spreading concrete, consolidate full depth with internal
type vibrating equipment along the boundaries of all slabs regardless of
slab thickness, and interior of all concrete slabs. For pavements less
than 10 inches thick, operate vibrators at mid-depth parallel with or at a
slight angle to the base course. For thicker pavements, angle vibrators
toward the vertical, with vibrator tip preferably about 2 inches above the
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base course, and top of vibrator a few inches below pavement surface.
Automatically control the vibrators or tamping units in front of the paver
so that they stop immediately as forward motion ceases. Limit duration of
vibration to that necessary to produce consolidation of concrete. Do not
permit excessive vibration. Vibrate concrete in small, odd-shaped slabs
or in locations inaccessible to the paver mounted vibration equipment with
a hand-operated immersion vibrator operated from a bridge spanning the
area. Do not operate vibrators at one location for more than 15 seconds.
Do not use vibrators to transport or spread the concrete.

3.3.5 Fixed Form Paving

Spread and strike off concrete with with the paver. Shape the concrete to
the specified and indicated cross section in one pass, and finish the
surface and edges so that only a very minimum amount of hand finishing is
required. Use single spud hand vibrators to consolidate the concrete
adjacent to fixed forms as required to achieve a void-free formed edge.

Do not allow vibrators to contact reinforcement, forms, or the grade
during vibration.

3.3.6 Slipform Paving

Shape the concrete to the specified and indicated cross section in one
pass, and finish the surface and edges so that only a very minimum amount
of hand finishing is required. Do not install dowels by dowel inserters
attached to the paver or by any other means of inserting the dowels into
the plastic concrete.

3.4 JOINTS
3.4.1 Contraction Joints

Hold dowels and tie bars in longitudinal and transverse contraction joints
within the paving lane securely in place by means of rigid metal basket
assemblies. Weld the dowels and tie bars to the assembly or hold firmly
by mechanical locking arrangements that will prevent them from becoming
distorted during paving operations. Anchor the basket assemblies securely
in the proper location.

3.4.2 Construction Joints - Fixed Form Paving

Install dowels and tie bars by the bonded-in-place method, supported by
means of devices fastened to the forms. Do not permit installation by
removing and replacing in preformed holes.

3.4.3 Dowels Installed In Hardened Concrete

Install by bonding the dowels into holes drilled into the hardened
concrete. Drill holes into the hardened concrete approximately 1/8 inch
greater in diameter than the dowels. Bond the dowels in the drilled holes
using epoxy resin injected at the back of the hole before installing the
dowel and extruded to the collar during insertion of the dowel so as to
completely fill the void around the dowel. Application by buttering the
dowel is not permitted. Hold the dowels in alignment at the collar of the
hole, after insertion and before the epoxy resin hardens, by means of a
suitable metal or plastic collar fitted around the dowel. Check the
vertical alignment of the dowels by placing the straightedge on the
surface of the pavement over the top of the dowel and measuring the
vertical distance between the straightedge and the beginning and ending
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point of the exposed part of the dowel. Where tie bars are required in
longitudinal construction Jjoints of slipform pavement, install bent tie
bars at the paver, in front of the transverse screed or extrusion plate.
If tie bars are required, construct a standard keyway and install the bent
tie bars into the plastic concrete through a 26 gauge thick metal keyway
liner. Do not install tie bars in preformed holes. Protect the keyway
liner and maintain in place and become part of the joint. Before
placement of the adjoining paving lane, straighten the tie bars, without
spalling the concrete around the bar.

3.5 FINISHING CONCRETE

Start finishing operations immediately after placement of concrete. Use
finishing machine, except hand finishing may be used in emergencies and
for concrete slabs in inaccessible locations or of such shapes or sizes
that machine finishing is impracticable. Immediately halt any operations
which produce more than 1/8 inch of mortar-rich surface (defined as
deficient in plus U.S. No. 4 sieve size aggregate) and modify the
equipment, mixture, or procedures. Finish pavement surface on both sides
of a joint to the same grade. Finish formed joints from a securely
supported transverse bridge. Provide hand finishing equipment for use at
all times.

3.5.1 Machine Finishing

Strike off and screed concrete to the required slope and cross-section by
a power-driven transverse finishing machine. A transverse rotating tube
or pipe is not permitted. Maintain elevation of concrete such that, when
consolidated and finished, pavement surface will be adequately
consolidated and at the required grade. Equip finishing machine with a
screed which is readily and accurately adjustable for changes in pavement
slope and compensation for wear and other causes. Do not permit excessive
operation over an area, which will result in an excess of mortar and water
being brought to the surface.

3.5.1.1 Equipment Operation

Maintain the travel of machine on the forms without lifting, wobbling, or
other variation of the machine which tend to affect the precision of
concrete finish. Keep the tops of the forms clean by a device attached to
the machine. Maintain a uniform ridge of concrete ahead of the front
screed for its entire length.

3.5.1.2 Joint Finish

Before concrete is hardened, correct edge slump of pavement, exclusive of
edge rounding, in excess of 0.25 inches. Finish concrete surface on each
side of construction joints to the same plane, and correct deviations
before newly placed concrete has hardened.

3.5.1.3 Hand Finishing

Strike-off and screed surface of concrete to elevations slightly above
finish grade so that when concrete is consolidated and finished, the
pavement surface is at the indicated elevation. Vibrate entire surface
until required compaction and reduction of surface voids is secured with a
strike-off template. After initial finishing, further smooth and
consolidate concrete by means of hand-operated longitudinal floats.
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3.

5.2 Texturing

Before the surface sheen has disappeared and before the concrete hardens,
provide a texture to the surface of the pavement as described herein.
After curing is complete, thoroughly broom all textured surfaces to remove
all debris. Finish the concrete in areas of recesses for tie-down
anchors, lighting fixtures, and other outlets in the pavement to provide a
surface of the same texture as the surrounding area.

.5.2.1 Burlap Drag Finish

Before concrete becomes non-plastic, finish the surface of the slab by
dragging a strip of clean, wet burlap on the surface. Drag the surface so
as to produce a finished surface with a fine granular or sandy texture
without leaving disfiguring marks. Keep the burlap clean and saturated
during use.

.5.2.2 Brooming

Finish the surface of the slab by brooming the surface with a new wire
broom at least 18 inches wide. Gently pull the broom over the surface of
the pavement from edge to edge just before the concrete becomes
non-plastic. Slightly overlap adjacent strokes of the broom. Broom
perpendicular to centerline of pavement so that corrugations produced will
be uniform in character and width, and not more than 1/16 inch in depth.
Maintain broomed surface free from porous spots, irregularities,
depressions, and small pockets or rough spots such as may be caused by
accidentally disturbing particles of coarse aggregate embedded near the
surface.

.5.2.3 Wire-Comb Texturing

Apply surface texture transverse to the pavement center line using a
mechanical wire comb drag capable of traversing the full width of the
pavement in a single pass at a uniform speed and with a uniform pressure.
Overlap successive passes of the comb the minimum necessary to obtain a
continuous and uniformly textured surface, with scores 1/16 to 3/16 inch
deep, 1/16 to 1/8 inch wide, and spaced 3/8 inch apart.

.5.2.4 Surface Grooving

Groove the areas indicated on the drawings with a spring tine drag

producing individual grooves 1/4 inch deep and 1/4 inch wide at a spacing

between groove centerlines of 2 inches. Cut these grooves perpendicular

to the centerline. Before grooving begins, allow the concrete to stiffen

sufficiently to prevent dislodging of aggregate. Do not cut grooves within
6 inches of a transverse joint or crack.

.5.3 Edging

At the time the concrete has attained a degree of hardness suitable for
edging, carefully finish slab edges, including edges at formed Jjoints,
with an edge having a maximum radius of 1/8 inch. When brooming is
specified for the final surface finish, edge transverse joints before
starting brooming, then operate broom to obliterate as much as possible
the mark left by the edging tool without disturbing the rounded corner
left by the edger. Clean by removing loose fragments and soupy mortar
from corners or edges of slabs which have crumbled and areas which lack
sufficient mortar for proper finishing. Refill voids solidly with a
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mixture of suitable proportions and consistency and refinish. Remove
unnecessary tool marks and edges. Smooth remaining edges true to line.

3.6 CURING AND PROTECTION

Protect concrete adequately from injurious action by sun, rain, flowing
water, frost, mechanical injury, tire marks and oil stains, and do not
allow it to dry out from the time it is placed until the expiration of the
minimum curing periods specified herein. Do not use membrane-forming
compound on surfaces where its appearance would be objectionable, on
surfaces to be painted, where coverings are to be bonded to concrete, or
on concrete to which other concrete is to be bonded.

3.6.1 Moist Curing

Maintain concrete to be moist-cured continuously wet for the entire curing
period, or until curing compound is applied, commencing immediately after
finishing. If forms are removed before the end of the curing period,
provide curing on unformed surfaces, using suitable materials. Cure
surfaces by ponding, by continuous sprinkling, by continuously saturated
burlap or cotton mats, or by continuously saturated plastic coated

burlap. Provide burlap and mats that are clean and free from any
contamination and completely saturated before being placed on the
concrete. Lap sheets to provide full coverage. Provide an approved work
system to ensure that moist curing is continuous 24 hours per day and that
the entire surface is wet.

3.6.2 White-Burlap-Polyethylene Sheet

Wet entire exposed surface thoroughly with a fine spray of water, saturate
burlap but do not have excessive water dripping off the burlap and then
cover concrete with White-Burlap-Polyethylene Sheet, burlap side down.

Lay sheets directly on concrete surface and overlap 12 inches. Make
sheeting not less than 18 inches wider than concrete surface to be cured,
and weight down on the edges and over the transverse laps to form closed
joints. Repair or replace sheets when damaged during curing. Check daily
to assure burlap has not lost all moisture. If moisture evaporates,
resaturate burlap and re-place on pavement (limit re-saturation and
re-placing to less than 10 minutes per sheet). Leave sheeting on concrete
surface to be cured for at least 7 days.

3.6.3 Liquid Membrane-Forming Compound Curing

Apply compound immediately after surface loses its water sheen and has a
dull appearance and before joints are sawed. Agitate curing compound
thoroughly by mechanical means during use and apply uniformly in a
two-coat continuous operation by suitable power-spraying equipment. Apply
a total coverage for the two coats at least one gallon of undiluted
compound per 200 square feet to produce a uniform, continuous, coherent
film that will not check, crack, or peel and free from pinholes or other
imperfections. The application of curing compound by hand-operated,
mechanical powered pressure sprayers is permitted only on odd widths or
shapes of slabs and on concrete surfaces exposed by the removal of forms.
When the application is made by hand-operated sprayers, apply a second
coat in a direction approximately at right angles to the direction of the
first coat. Apply an additional coat of compound immediately to areas
where film is defective. Respray concrete surfaces that are subject to
heavy rainfall within 3 hours after curing compound has been applied in
the same manner.
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3.6.4 Protection of Treated Surfaces

After the initial saw cut is complete and the slurry has been removed,
respray the area with curing compound or restore the white burlap
polyethylene sheet to maintain a continuous curing environment in the area

of the sawn joints. Keep concrete surfaces to which liquid
membrane-forming compounds have been applied free from vehicular traffic
and other sources of abrasion for not less than 72 hours. Foot traffic is

allowed after 24 hours for inspection purposes. Maintain continuity of
coating for entire curing period and repair damage to coating immediately.

3.7 FIELD QUALITY CONTROL
3.7.1 Sampling

Collect samples of fresh concrete in accordance with ASTM C172/C172M
during each working day as required to perform tests specified herein.
Make test specimens in accordance with ASTM C31/C31M.

3.7.2 Consistency Tests

Perform concrete slump tests in accordance with ASTM C143/C143M. Take
samples for slump determination from concrete during placement. Perform
tests at the beginning of a concrete placement operation and for each
batch (minimum) or every 20 cubic yards (maximum) of concrete to ensure
that specification requirements are met. In addition, perform tests each
time test beams are made.

3.7.3 Flexural Strength Tests

Test for flexural strength in accordance with ASTM C78/C78M. Fabricate
and cure four test specimens in accordance with ASTM C31/C31M for each set
of tests. Test two specimens at 7 days, and the other two at 28 days.
Concrete strength will be considered satisfactory when the minimum of the
28-day test results equals or exceeds the specified 28-day flexural
strength, and no individual strength test is less than the tolerance
indicated on Table 1. TIf the ratio of the 7-day strength test to the
specified 28-day strength is less than 65 percent, make necessary
adjustments for conformance. Fabricate, cure and test a minimum of one
set of four beams for each shift of concrete placement. Remove concrete
which is determined to be defective, based on the strength acceptance
criteria therein, and replace with acceptable concrete.

3.7.4 Air Content Tests

Test air-entrained concrete for air content at the same frequency as
specified for slump tests. Determine percentage of air in accordance with
ASTM C231/C231M on samples taken during placement of concrete in forms.

3.7.5 Surface Testing

Use the profilograph method for all longitudinal testing, except for
paving lanes less than 200 feet in length. Use the straightedge method
for transverse testing, for longitudinal testing where the length of each
pavement lane is less than 200 feet, and at the ends of the paving limits
for the project. Smoothness requirements do not apply over crowns,
drainage structures, or similar penetrations. Maintain detailed notes of
the testing results and submit a copy to the Government after each day's
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testing.
3.7.5.1 Straightedge Testing Method
Test the surface of the pavement with the straightedge to identify all

surface irregularities exceeding the tolerances specified in Table 1.
Test the entire area of the pavement in both a longitudinal and a

transverse direction on parallel lines approximately 15 feet apart. Hold
the straightedge in contact with the surface and move ahead one-half the
length of the straightedge for each successive measurement. Determine the

amount of surface irregularity by placing the straightedge on the pavement
surface and allowing it to rest upon the two highest spots covered by its
length and measuring the maximum gap between the straightedge and the
pavement surface, in the area between these two high points.

3.7.5.2 Profilograph Testing Method

Perform profilograph testing using approved California profilograph and
procedures described in ASTM E1274. Utilize electronic recording and
automatic computerized reduction of data equipment to indicate
"must-grind" bumps and the Profile Index for each 0.1 mile segment of the
day's paving. Accommodate grade breaks on parking lots by breaking the
profile segment into short sections and repositioning the blanking band on
each section. Provide the "blanking band" of 0.2 inch wide and the "bump
template" span 1 inch with an offset of 0.4 inch. Count the profilograph
testing of the last 30 feet of a paving lane in the longitudinal direction
from each day's paving operation on the following day's continuation

lane. Compute the profile index for each pass of the profilograph (3 per
lane) in each 0.1 mile segment. The profile index for each segment is the
average of the profile indices for each pass in each segment. Scale and
proportion profilographs of unequal lengths to an equivalent 0.1 mile as
outlined in the ASTM E1274. Submit a copy of the reduced tapes to the
Government at the end of each day's testing.

3.7.5.3 "Bumps" (Must Grind Areas)

Reduce any bumps ("must grind" areas) shown on the profilograph trace
which exceed 0.4 inch in height by diamond grinding in accordance with
subparagraph Diamond Grinding until they do not exceed 0.3 inch when
retested. Taper such diamond grinding in all directions to provide smooth
transitions to areas not requiring diamond grinding.

3.7.5.4 Diamond Grinding

Those performing diamond grinding are required to have a minimum of three
years experience in diamond grinding of rigid concrete pavements. 1In
areas not meeting the specified limits for surface smoothness and plan
grade, reduce high areas to attain the required smoothness and grade,
except as depth is limited below. Reduce high areas by diamond grinding
the hardened concrete with an approved equipment after the concrete is at
a minimum age of 14 days. Perform diamond grinding by sawing with an
industrial diamond abrasive which is impregnated in the saw blades.
Assemble the saw blades in a cutting head mounted on a machine designed
specifically for diamond grinding that produces the required texture and
smoothness level without damage to the concrete pavement or joint faces.
Provide diamond grinding equipment with saw blades that are 1/8-inch wide,
a minimum of 60 blades per 12 inches of cutting head width, and capable of
cutting a path a minimum of 3 ft wide. Diamond grinding equipment that
causes ravels, aggregate fractures, spalls or disturbance to the joints is
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not permitted. The maximum area corrected by diamond grinding the
surface of the hardened concrete is 10 percent of the total area of a
day's production. The maximum depth of diamond grinding is 1/4 inch.
Provide diamond grinding machine equipped to flush and vacuum the pavement
surface. Dispose of all debris from diamond grinding operations off
Government property. Prior to diamond grinding, submit a Diamond Grinding
Plan for review and approval. At a minimum, include the daily reports for
the deficient areas, the location and extent of deficiencies, corrective
actions, and equipment. Remove and replace all pavement areas requiring
plan grade or surface smoothness corrections in excess of the limits
specified in Table 1. All areas in which diamond grinding has been
performed are subject to the thickness tolerances specified in Table 1.

3.7.6 Plan Grade Testing and Conformance

Within 5 days after each day's paving, test the finished surface of the
pavement area by running lines of levels at intervals corresponding with
every longitudinal and transverse Jjoint to determine the elevation at each
joint intersection. Record the results of this survey and submit a copy
to the Government at the completion of the survey.

3.7.7 Edge Slump

Test the pavement surface to determine edge slump immediately after the
concrete has hardened sufficiently to permit walking thereon. Perform
testing with a minimum 12 foot straightedge to reveal irregularities
exceeding the edge slump tolerance specified in Table 1. Determine the
vertical edge slump at each free edge of each slipformed paving lane
constructed. Place the straightedge transverse to the direction of paving
and the end of the straightedge located at the edge of the paving lane.
Record measurements at 5 to 10 foot spacings, as directed, commencing at
the header where paving was started. Initially record measurements at 5
foot intervals in each lane. When no deficiencies are present after 5
measurements, the interval may be increased. The maximum interval is 10
feet. When any deficiencies exist, return the interval to 5 feet. 1In
addition to the transverse edge slump determination above, at the same
time, record the longitudinal surface smoothness of the joint on a
continuous line 1 inch back from the joint line using the minimum 12 foot
straightedge advanced one-half its length for each reading. Perform other
tests of the exposed joint face to ensure that a uniform, true vertical
joint face 1is attained. Properly reference all recorded measurements in
accordance with paving lane identification and stationing, and submit a
report within 24 hours after measurement is made. Identify areas
requiring replacement within the report.

3.7.8 Reinforcement

Inspect reinforcement prior to installation to verify it is free of loose
flaky rust, loose scale, o0il, mud, or other objectionable material.

3.7.9 Dowels
Inspect dowel placement prior to placing concrete to verify that dowels
are of the size indicated, and are spaced, aligned and painted and oiled
as specified. Do not permit dowels to exceed the tolerances shown in

paragraph: DOWEL BARS.

--— End of Section --

SECTION 32 13 13.06 Page 23



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

SECTION 32 16 19

CONCRETE CURBS, GUTTERS AND SIDEWALKS
05/18

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 ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 182 (2005; R 2017) Standard Specification 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

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 (2016) Standard Specification for Sheet
Materials for Curing Concrete

ASTM C172/C1l72M (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 Method

ASTM C231/C231M (2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C309 (2011) Standard Specification for Liquid
Membrane-Forming Compounds for Curing
Concrete

ASTM C920 (2018) Standard Specification for

Elastomeric Joint Sealants
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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 Specification for
Preformed Sponge Rubber, Cork and Recycled
PVC Expansion Joint Fillers for Concrete
Paving and Structural Construction

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 Al1l17.1 COMM (2017) Standard And Commentary Accessible
and Usable Buildings and Facilities

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:

SD-03 Product Data
Concrete
Biodegradable Form Release Agent
SD-06 Test Reports
Field Quality Control
1.3 EQUIPMENT, TOOLS, AND MACHINES
1.3.1 General Requirements
Plant, equipment, machines, and tools used in the work will be subject to
approval and must be maintained in a satisfactory working 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.
1.3.2 Slip Form Equipment
Slip form paver or curb forming machines, will be approved based on trial

use on the job and must be self-propelled, automatically controlled,
crawler mounted, and capable of spreading, consolidating, and shaping the
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1

plastic concrete to the desired cross section in one pass.

.4 ENVIRONMENTAL REQUIREMENTS

4.1 Placing During Cold Weather

Do not place concrete when the air temperature reaches 40 degrees F and is
falling, or is already below that point. Placement may begin when the air
temperature reaches 35 degrees F and is rising, or is already above 40
degrees F. Make provisions to protect the concrete from freezing during
the specified curing period. If necessary to place concrete when the
temperature of the air, aggregates, or water is below 35 degrees F,
placement and protection must be approved in writing. Approval will be
contingent upon full conformance with the following provisions. Prepare
and protect the underlying material so that it is entirely free of frost
when the concrete is deposited. Heat mixing water and aggregates as
necessary to result in the temperature of the in-place concrete being
between 50 and 85 degrees F. Methods and equipment for heating must be
approved. Use only aggregates that are free of ice, snow, and frozen
lumps before entering the mixer. Provide covering or other means as
needed to maintain the concrete at a temperature of at least 50 degrees F
for not less than 72 hours after placing, and at a temperature above
freezing for the remainder of the curing period.

4.2 Placing During Warm Weather

The temperature of the concrete as placed must not exceed 85 degrees F
except where an approved retarder is used. Cool the mixing water and
aggregates as necessary to maintain a satisfactory placing temperature.
The placing temperature must not exceed 95 degrees F at any time.

PART 2 PRODUCTS

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 copies of certified
delivery tickets for all concrete used in the construction.

1.1 Air Content

Use concrete mixtures that have an air content by volume of concrete of 5
to 7 percent, based on measurements made immediately after discharge from
the mixer.

1.2 Slump

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.

.1.3 Reinforcement Steel

Use reinforcement bars conforming to ASTM A615/A615M. Use wire mesh
reinforcement conforming to ASTM A1064/A1064M.
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2.2 CONCRETE CURING MATERIALS
2.2.1 Impervious Sheet Materials

Use impervious sheet materials conforming to ASTM C171, type optional,
except that polyethylene film, if used, must be white opaque.

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 o0il 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 Curb 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 premolded 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/D5893M.

2.6 FORM WORK
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, loose knots, splits or other defects. Use
forms with a nominal length of 10 feet. Radius bends may be formed with
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
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2

interlocking and self-aligning ends. Provide flexible forms for radius
forming, corner forms, form spreaders, and fillers as needed. Use forms
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.

.6.3 Sidewalk Forms

Use sidewalk forms that are of a height equal to the full depth of the
finished sidewalk.

.6.4 Curb and Gutter Forms

Use curb and gutter outside 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 occur 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 forming and
finishing this surface, provided the results are approved.

L7 Detectable Warning System

Detectable Warning Systems shown on the Contract plans are to meet
requirements of ICC A117.1 COMM - Section 705.

PART 3 EXECUTION

3.

1 SUBGRADE PREPARATION

Construct subgrade to the specified grade and cross section prior to
concrete placement.

.11 Sidewalk Subgrade

Place and compact the subgrade as indicated in the plans. Test the
subgrade for grade and cross section with a template extending the full
width of the sidewalk and supported between side forms.

3.1.2 Curb and Gutter Subgrade

Place and compact the subgrade in accordance with Section 32 11 23
AGGREGATE BASE COURSES . Test the subgrade for grade and cross section by
means of a template extending the full width of the curb and gutter. Use
subgrade materials equal in bearing quality to the subgrade under the
adjacent pavement.

1.3 Maintenance of Subgrade

Maintain subgrade in a smooth, compacted condition 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.
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3.

2 FORM SETTING

Set forms to the indicated alignment, grade and dimensions. Hold 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
repair 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 thoroughly wetted with
water before concrete is placed, except that with probable freezing
temperatures, oiling is mandatory.

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 section. After forms
are set, grade and alignment must be checked with a 10 foot straightedge.
Sidewalks must have a transverse slope as indicated 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 curb until the face and top of the curb 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 SIDEWALK CONCRETE PLACEMENT AND FINISHING
.3.1 Formed 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.

.3.2 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
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-bristle brush in a direction transverse
to that of the traffic, followed by edging.

.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 joints before brooming.
Eliminate the flat surface left by the surface face of the edger with
brooming. Clean and solidly fill corners and edges which have crumbled
and areas which lack sufficient mortar for proper finishing with a
properly proportioned mortar mixture and then finish.
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3.

3.4 Surface and Thickness Tolerances

Finished surfaces must not vary more than 5/16 inch from the testing edge
of a 10-foot straightedge. Permissible deficiency in section thickness
will be up to 1/4 inch.

.4 CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

4.1 Formed Curb and Gutter

Place concrete to the required section in a single 1lift. Consolidate
concrete using approved mechanical vibrators. Curve shaped gutters must
be finished with a standard curb "mule".

4.2 Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand
placement.

.4.3 Concrete Finishing

Float and finish exposed surfaces with a smooth wood float 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 float.

.4.4 Joint Finishing

Finish curb edges at formed joints as indicated.

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.

.5 SIDEWALK JOINTS

Construct sidewalk joints to divide the surface into rectangular areas.
Space transverse contraction joints at a distance equal to the sidewalk
width or 5 feet on centers, whichever is less, and continuous across the
slab. Construct longitudinal contraction joints along the centerline of
all sidewalks 10 feet or more in width. Construct transverse expansion
joints at sidewalk returns and opposite expansion joints in adjoining
curbs. Where the sidewalk is not in contact with the curb, install
transverse expansion joints as indicated. Form expansion joints around
structures and features which project through or into the sidewalk
pavement, using Jjoint filler of the type, thickness, and width indicated.
Expansion joints are not required between sidewalks and curb that abut the
sidewalk longitudinally.
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3.

5.1 Sidewalk Contraction Joints

Form contraction joints in the fresh concrete by cutting a groove in the
top portion of the slab to a depth of at least one-fourth of the sidewalk
slab thickness. ©Unless otherwise approved or indicated, either 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 Jjobsite 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.

.5.2 Sidewalk Expansion Joints

Form expansion joints using 1/2 inch Jjoint filler strips. Joint filler
in expansion joints surrounding 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 joint filler. At the end of the curing period, clean the top of
expansion joints and fill with cold-applied joint sealant. Use Jjoint
sealant that is gray or stone in color. Thoroughly clean the Jjoint
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.

.5.3 Reinforcement Steel Placement

Accurately and securely fasten reinforcement steel in place with suitable
supports and ties before the concrete is placed.

.6 CURB AND GUTTER JOINTS

Construct curb and gutter joints at right angles to the line of curb and
gutter.

.6.1 Contraction Joints

Construct contraction joints directly opposite contraction joints in

abutting portland cement concrete pavements and spaced so that monolithic

sections between curb returns will not be less than 5 feet nor greater than
15 feet in length.

a. Construct contraction Jjoints (except for slip forming) by means of 1/8
inch thick separators and of a section 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 contraction joints in the top
portion of the gutter/curb hardened concrete in a continuous cut
across the curb and gutter, using a power-driven saw. Cut the
contraction joint to a depth of at least one-fourth of the gutter/curb
depth using al/8 inch saw blade.
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3.

6.2 Expansion Joints

Form expansion joints by means of preformed expansion joint filler
material cut and shaped to the cross section of 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 joints as joints in the pavement. Where curb 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 conditions permit. Seal
expansion joints and the top 1 inch depth of 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.

LT CURING AND PROTECTION

L7001 General Requirements

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 to temperature changes
during the curing period.

.7.1.1 Mat Method

Cover the entire exposed surface with two or more layers of burlap.
Overlap mats at least 6 inches. Thoroughly wet the mat with water prior
to placing on concrete surface and keep the mat continuously in a
saturated condition and in intimate contact with concrete for not less
than 7 days.

.7.1.2 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 18-inches
wider than the concrete surface to be cured. Secure sheeting using heavy
wood planks or a bank of moist earth placed along 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.

.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
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after the removal of 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 coat. The compound must form a uniform, continuous, coherent
film that will not check, crack, or peel and must be free from pinholes or
other imperfections. 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 exposed edges
before the concrete in the region of the joint is resprayed with curing
compound. Use a method used for sealing the joint groove that prevents
loss of moisture from the Jjoint during the entire specified curing
period. Provide approved standby facilities for curing concrete pavement
at a 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 compounds
have been applied during the entire curing period from pedestrian and
vehicular traffic, except as required for joint-sawing operations and
surface tests, and from other possible damage to the continuity of the
membrane.

3.7.2 Backfilling
After curing, remove debris and backfill, grade, and compact the area
adjoining the concrete to conform to the surrounding area in accordance
with lines and grades indicated.

3.7.3 Protection

Protect completed 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 Coating

Apply a protective coating of linseed o0il mixture to the exposed-to-view
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 Application

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 yards/gallon
for first application and not more than 70 square yards/gallon for second
application, except that the number of applications and coverage for each
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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 coating by direct application of flame or
electrical heaters and protect the coating from exposure to open 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 frequency of testing. Based upon
the results of these inspections and tests, take the action and submit
reports as required below, and additional tests to 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 concrete
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 equal 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 Content

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
take appropriate action to have the air content corrected at the plant.
Additional tests for air content will be performed on each truckload 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
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crumbling 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 placement 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 Evaluation

Provide finished surfaces for each category of the completed work that are
uniform in color and free of blemishes and form or tool 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 requirements,
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, discoloration, form marks,
or tool marks or which are otherwise 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'

installation instructions.

--— End of Section --
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SECTION 32 17 23

PAVEMENT MARKINGS
08/16

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 in the text by the

basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)
AASHTO M 247 (2013) Standard Specification for Glass
Beads Used in Pavement Markings
AASHTO M 249 (2012; R2016) Standard Specification for

White and Yellow Reflective Thermoplastic
Striping Material (Solid Form)

ASTM INTERNATIONAL (ASTM)

ASTM D4061 (2013) Standard Test Method for
Retroreflectance of Horizontal Coatings

ASTM D6628 (2003; R 2015) Standard Specification for
Color of Pavement Marking Materials

ASTM E1710 (2011) Standard Test Method for
Measurement of Retroreflective Pavement
Marking Materials with CEN-Prescribed
Geometry Using a Portable
Retroreflectometer

ASTM E2177 (2011) Standard Test Method for Measuring
the Coefficient of Retroreflected
Luminance (RL) of Pavement Markings in a
Standard Condition of Wetness

ASTM E2302 (2003; R 2016) Standard Test Method for
Measurement of the Luminance Coefficient
Under Diffuse Illumination of Pavement
Marking Materials Using a Portable
Reflectometer

INTERNATIONAL CONCRETE REPATIR INSTITUTE (ICRI)
ICRI 03732 (1997) Selecting and Specifying Concrete
Surface Preparation for Sealers, Coatings,
and Polymer Overlays

U.S. FEDERAL HIGHWAY ADMINISTRATION (FHWA)

MUTCD (2015) Manual on Uniform Traffic Control
Devices
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1

1.

1

.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are Contractor Quality Control
review. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:

SD-03 Product Data
Surface Preparation Equipment List
Application Equipment List
Exterior Surface Preparation
Reflective media for roads
Thermoplastic compound
SD-06 Test Reports
Reflective Media for Roads
Thermoplastic Compound
SD-07 Certificates
Qualifications
Reflective Media for Roads
Thermoplastic Compound
SD-08 Manufacturer's Instructions
Thermoplastic Compound
3 QUALITY ASSURANCE
.3.1 Qualifications
Submit documentation certifying that pertinent personnel are qualified for
equipment operation and handling of applicable chemicals. The
documentation should include experience on five projects of similar size
and scope with references for all personnel.
.4 DELIVERY AND STORAGE
Deliver paint materials, thermoplastic compound materials, and reflective
media in original sealed containers that plainly show the designated name,
specification number, batch number, color, date of manufacture,
manufacturer's directions, and name of manufacturer.
Provide storage facilities at the job site, only in areas approved by the

Contracting Officer, for maintaining materials at temperatures recommended
by the manufacturer.

SECTION 32 17 23 Page 2



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

1.5 PROJECT/SITE CONDITIONS
1.5.1 Environmental Requirements
1.5.1.1 Weather Limitations for Application

Apply pavement markings to clean, dry surfaces, and unless otherwise
approved, only when the air and pavement surface temperature is at least 5
degrees F above the dew point and the air and pavement temperatures are
within the limits recommended by the pavement marking manufacturer. Allow
pavement surfaces to dry after water has been used for cleaning or
rainfall has occurred prior to striping or marking. Test the pavement
surface for moisture before beginning work each day and after cleaning.

Do not commence marking until the pavement is sufficiently dry and the
pavement condition has been approved by the Contracting Officer. Employ
the "plastic wrap method" to test the pavement for moisture as specified
in paragraph TESTING FOR MOISTURE.

1.5.1.2 Weather Limitations for Removal of Pavement Markings

Pavement surface must be free of snow, ice, or slush; with a surface
temperature of at least 40 degrees F and rising at the beginning of
operations, except those involving shot or sand blasting or grinding.
Cease operation during thunderstorms, or during rainfall, except for
waterblasting and removal of previously applied chemicals. Cease
waterblasting where surface water accumulation alters the effectiveness of
material removal.

1.5.2 Traffic Controls

Place warning signs conforming to MUTCD near the beginning of the worksite
and well ahead of the worksite for alerting approaching traffic from both
directions. Place small markers along newly painted lines or freshly
placed raised markers to control traffic and prevent damage to newly
painted surfaces or displacement of raised pavement markers. Mark
painting equipment with large warning signs indicating slow-moving
painting equipment in operation.

When traffic must be rerouted or controlled to accomplish the work,
provide necessary warning signs, flag persons, and related equipment for
the safe passage of vehicles.

1.5.3 Lighting
When night operations are necessary, provide all necessary lighting and
equipment. The Government reserves the right to accept or reject night
work on the day following night activities by the Contractor.

PART 2 PRODUCTS

2.1 EQUIPMENT

2.1.1 Surface Preparation and Paint Removal
2.1.1.1 Surface Preparation Equipment for Roads and Automotive Parking
Areas

Submit a surface preparation equipment list by serial number, type, model,
and manufacturer. Include descriptive data indicating area of coverage
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per pass, pressure adjustment range, tank and flow capacities, and safety
precautions required for the equipment operation. Mobile equipment must
allow for removal of markings without damaging the pavement surface or
joint sealant. Maintain machines, tools, and equipment used in the
performance of the work in satisfactory operating condition.

2.1.1.1.1 Waterblasting Equipment

Use mobile waterblasting equipment capable of producing a pressurized
stream of water that effectively removes paint from the pavement surface
without significantly damaging the pavement. Provide equipment, tools,
and machinery which are safe and in good working order at all times.

2.1.1.1.2 Grinding or Scarifying Equipment

Use equipment capable of removing surface contaminates, paint build-up, or
extraneous markings from the pavement surface without leaving any

residue. Clean the surface by hydro blast to remove surface contaminates
and ash after a weed torch is used to remove paint.

2.1.1.1.3 Chemical Removal Equipment

Use chemical equipment capable of applying and removing chemicals and

paint from the pavement surface, leaving only non-toxic biodegradable

residue without scarring or other damage to the pavement or joints and
joint seals.

2.1.2 Application Equipment

Submit application equipment list appropriate for the material(s) to be
used. Include manufacturer's descriptive data and certification for the
planned use that indicates area of coverage per pass, pressure adjustment
range, tank and flow capacities, and all safety precautions required for
operating and maintaining the equipment. Provide and maintain machines,
tools, and equipment used in the performance of the work in satisfactory
operating condition, or remove them from the work site. Provide mobile
and maneuverable application equipment to the extent that straight lines
can be followed and normal curves can be made in a true arc.

2.1.2.1 Thermoplastic Application Equipment
2.1.2.1.1 Thermoplastic Material

Apply thermoplastic material with equipment that is capable of providing
continuous uniformity in the dimensions and reflectorization of the
marking.

2.1.2.1.2 Application Equipment

a. Provide application equipment capable of continuous mixing and
agitation of the material, with conveying parts which prevent
accumulation and clogging between the main material reservoir and the
extrusion shoe or spray gun. All parts of the equipment which come
into contact with the material must be easily accessible and exposed
for cleaning and maintenance. All mixing and conveying parts up to
and including the extrusion shoes and spray guns must maintain the
material at the required temperature with heat-transfer oil or
electrical-element-controlled heat.
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b. Provide application equipment constructed to ensure continuous
uniformity in the dimensions of the stripe. Provide an applicator
with a means for cleanly cutting off stripe ends squarely and
providing a method of applying "skiplines." Provide equipment capable
of applying varying widths of traffic markings.

c. Provide mobile and maneuverable application equipment allowing
straight lines to be followed and normal curves to be made in a true
arc. Provide equipment used for the placement of thermoplastic
pavement markings of two general types: mobile applicator and portable
applicator.

d. Equip the applicator with a pressurized or drop-on type bead dispenser
capable of uniformly dispensing reflective glass spheres at controlled
rates of flow. The bead dispenser must operate automatically to begin
flow prior to the flow of binder to assure that the strip is fully
reflectorized.

2.1.2.1.3 Portable Application Equipment

Provide portable hand-operated equipment, specifically designed for
placing special markings such as crosswalks, stop bars, legends, arrows,
and short lengths of lane, edge and centerlines; and capable of applying
thermoplastic pavement markings by the extrusion method. Equip the
portable applicator with all the necessary components, including a
materials storage reservoir, bead dispenser, extrusion shoe, and heating
accessories, capable of holding the molten thermoplastic at the
temperature recommended by the manufacturer, and of extruding a line of 3
to 12 inches in width, and in thickness of not less than 0.120 inch nor
more than 0.190 inch and of generally uniform cross section.

2.1.2.2 Reflective Media Dispenser

Attach the dispenser for applying the reflective media to the paint
dispenser and designed to operate automatically and simultaneously with
the applicator through the same control mechanism. The bead applicator
must be capable of adjustment and designed to provide uniform flow of
reflective media over the full length and width of the stripe at the rate
of coverage specified in paragraph APPLICATION.

2.2 MATERIALS
Use thermoplastic materials for roads and parking areas. Use
non-reflectorized markings for automotive parking areas. The maximum
allowable VOC content of pavement markings is 150 grams per liter. Color
of markings are indicated on the drawings and must conform to ASTM D6628
for roads and automotive parking areas. Provide materials conforming to
the requirements specified herein.

2.2.1 Thermoplastic Compound

2.2.1.1 Composition Requirements

Thermoplastic compound must conform to AASHTO M 249. Formulate the binder
component as an alkyd resin.

2.2.1.2 Primer

a. Asphalt concrete primer: Provide thermosetting adhesive primer with
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a solids content of pigment reinforced synthetic rubber and synthetic
plastic resin dissolved or dispersed in a volatile organic solvent for
asphaltic concrete pavements. The solids content must not be less

than 10 percent by weight at 70 degrees F and 60 percent relative
humidity. A wet film thickness of 0.005 inch, plus or minus 0.001 inch,
must dry to a tack-free condition in less than 5 minutes.

b. Portland cement concrete primer: Provide an epoxy resin primer for
Portland cement concrete pavements, of the type recommended by the
manufacturer of the thermoplastic composition.2.2.2 Reflective Media

2.2.2.1 Reflective Media for Roads
AASHTO M 247, Type 1.

PART 3 EXECUTION

3.1 EXAMINATION

3.1.1 Testing for Moisture

Test the pavement surface for moisture before beginning pavement marking
after each period of rainfall, fog, high humidity, or cleaning, or when
the ambient temperature has fallen below the dew point. Do not commence
marking until the pavement is sufficiently dry and the pavement condition
has been approved by the Contracting Officer or authorized representative.

Employ the "plastic wrap method" to test the pavement for moisture as
follows: Cover the pavement with a 12 inch by 12 inch section of clear
plastic wrap and seal the edges with tape. After 15 minutes, examine the
plastic wrap for any visible moisture accumulation inside the plastic. Do
not begin marking operations until the test can be performed with no
visible moisture accumulation inside the plastic wrap. Re-test surfaces
when work has been stopped due to rain.

3.1.2 Surface Preparation Demonstration

Prior to surface preparation, demonstrate the proposed procedures and
equipment. Prepare areas large enough to determine cleanliness, adhesion
of remaining coating and rate of cleaning. Approved demonstration area
establishes the standard for the remainder of the work.

3.1.3 Test Stripe Demonstration

Prior to paint application, demonstrate test stripe application within the
work area using the proposed materials and equipment. Apply separate test
stripes in each of the line widths and configurations required herein
using the proposed equipment. Make the test stripes long enough to
determine the proper speed and operating pressures for the vehicle(s) and
machinery, but not less than 50 feet long.

3.1.4 Application Rate Demonstration

During the Test Stripe Demonstration, demonstrate compliance with the
application rates specified herein. Document the equipment speed and
operating pressures required to meet the specified rates in each
configuration of the equipment and provide a copy of the documentation to
the Contracting Officer prior to proceeding with the work.
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3.

1.5 Retroreflective Value Demonstration

After the test stripes have cured to a "no-track" condition, demonstrate
compliance with the average retroreflective values specified herein. Take
a minimum of ten readings on each test stripe with a Retroreflectometer
with a direct readout in millicandelas per square meter per lux
(mcd/m2/1x) . Perform testing in accordance with ASTM D4061, ASTM E1710,
ASTM E2177, and ASTM E2302.

.1.06 Level of Performance Demonstration

The Contracting Officer will be present at the application demonstrations
to observe the results obtained and to validate the operating parameters
of the vehicle(s) and equipment. If accepted by the Contracting Officer,
the test stripe is the measure of performance required for this project.
Do not proceed with the work until the demonstration results are
satisfactory to the Contracting Officer.

.2 EXTERIOR SURFACE PREPARATION

Allow new pavement surfaces to cure for a period of not less than 30 days
before application of marking materials. Thoroughly clean surfaces to be
marked before application of the paint. Remove dust, dirt, and other
granular surface deposits by sweeping, blowing with compressed air,
rinsing with water, or a combination of these methods as required. Remove
rubber deposits, existing paint markings, residual curing compounds, and
other coatings adhering to the pavement by water blasting.

a. For Portland Cement Concrete pavement, grinding, light shot blasting,
or light scarification, to a resulting profile equal to ICRI 03732 CSP
2, CSP 3, and CSP 4, respectively, can be used in addition to water
blasting on most pavements, to either remove existing coatings, or for
surface preparation.

2.1 Early Painting of Rigid Pavements

Wait a minimum of 45 days after paving to apply pavement markings.

.2.2 Early Painting of Asphalt Pavements

Wait a minimum of 45 days after paving to apply pavement markings.

.3 APPLICATION

Apply pavement markings to dry pavements only.

.3.1 Thermoplastic Compound

Place thermoplastic pavement markings, free from dirt or tint, upon dry
pavement. The temperature must be a minimum of 40 degrees F and rising at
the time of installation. Apply all centerline, skipline, edgeline, and
other longitudinal type markings with a mobile applicator. Place all
special markings, crosswalks, stop bars, legends, arrows, and similar
patterns with a portable applicator, using the extrusion method.

.3.1.1 Primer

After surface preparation has been completed, prime the asphalt or
concrete pavement surface with spray equipment. Allow primer materials to
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"set-up" prior to applying the thermoplastic composition. Allow the
asphalt concrete primer to dry to a tack-free condition, usually occurring
in less than 10 minutes. Allow the Portland cement concrete primer to dry
in accordance with the thermoplastic manufacturer recommendations. Apply
asphalt concrete primer to all asphalt concrete pavements at a wet film
thickness 0f0.005 inch, plus or minus 0.001 inch (265 to 400 square feet
per gallon). Apply Portland cement concrete primer to all concrete
pavements (including concrete bridge decks) at a wet film thickness of
between 0.04 to 0.05 inch 320 to 400 square feet per gallon.

After the primer has "set-up", apply the thermoplastic at temperatures no
lower than 375 degrees F nor higher than 425 degrees F at the point of
deposition. Apply all extruded thermoplastic markings at the specified
width and at a thickness of not less than 0.125 inch nor more than 0.190
inch. Apply all sprayed thermoplastic markings at the specified width and
the thickness designated in the contract plans. If the plans do not
specify a thickness, apply centerline markings at a wet thickness of 0.090
inch, plus or minus 0.005 inch, and edgeline markings at a wet thickness of
0.060 inch, plus or minus 0.005 inch.

3.3.1.2 Reflective Media

Immediately after installation of the thermoplastic material, mechanically
apply drop-on reflective glass spheres conforming to AASHTO M 247 Type 1
at the rate of one pound per 20 square feet such that the spheres are held
by and imbedded in the surface of the molten material. Accomplish drop-on
application of the glass spheres to ensure even distribution at the
specified rate of coverage. If there is a malfunction of either
thermoplastic applicator or reflective media dispenser, discontinue
operations until deficiency is corrected.

3.3.2 Cleanup and Waste Disposal

Keep the worksite clean and free of debris and waste from the removal and
application operations. Dispose of debris at approved sites.

3.4 FIELD QUALITY CONTROL
3.4.1 Sampling and Testing

As soon as the paint materials and reflective media are available for
sampling, obtain by random selection from the sealed containers, two quart
samples of each batch in the presence of the Contracting Officer.
Accomplish adequate mixing prior to sampling to ensure a uniform,
representative sample. A batch is defined as that quantity of material
processed by the manufacturer at one time and identified by number on the
label. Clearly identify samples by designated name, specification number,
batch number, project contract number, intended use, and quantity involved.

At the discretion of the Contracting Officer, samples provided may be
tested by the Government for verification.

3.4.2 Material Inspection
Examine material at the job site to determine that it is the material
referenced in the report of test results or certificate of compliance.

Provide test results substantiating conformance to the specified
requirements with each certificate of compliance.
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3.

4.3 Dimensional Tolerances

Apply all markings in the standard dimensions provide in the drawings.
New markings may deviate a maximum of 10 percent larger than the standard
dimension. The maximum deviation allowed when painting over an old
marking is up to 20 percent larger than the standard dimensions.

. 4.4 Bond Failure Verification

Inspect newly applied markings for signs of bond failure based on visual
inspection and comparison to results from Test Stripe Demonstration
paragraph.

.4.5 Reflective Media and Coating Application Verification

Use a wet film thickness gauge to measure the application of wet paint.
Use a microscope or magnifying glass to evaluate the embedment of glass
beads in the paint. Verify the glass bead embedment with approximately 50
percent of the individual bead spheres embedded and 50 percent of the
individual bead spheres exposed.

.4.6 Retroreflective Markings

Collect and record readings for white and yellow retroreflective markings
at the rate of one reading per 1000 linear feet. The minimum acceptable
average for white markings is 200 millicandelas per square meter per lux
(mcd/m2/1x) (measured with Retroreflectometer). The minimum acceptable
average for yellow markings is 175 millicandelas per square meter per lux
(mcd/m2/1x) . Compute readings by averaging a minimum of 10 readings taken
within the area at random locations. Re-mark areas not meeting the
retroreflective requirements stated above.

--— End of Section --
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RB-Should this say SECTION 32 31 13.53
-

high security?

HIGH-SECURITY FENCES AND GATES
02/20

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.

ASTM INTERNATIONAL (ASTM)

ASTM All6 (2011) Standard Specification for
Metallic-Coated, Steel Woven Wire Fence
Fabric

ASTM Al121 (2013) Standard Specification for

Metallic-Coated Carbon Steel Barbed Wire

ASTM A153/A153M (2016a) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware

ASTM A307 (2014; E 2017) Standard Specification for

Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A392 (2011a; R 2017) Standard Specification for
Zinc-Coated Steel Chain-Link Fence Fabric

ASTM A491 (2011; R 2017) Standard Specification for
Aluminum-Coated Steel Chain-Link Fence
Fabric

ASTM A563 (2015) Standard Specification for Carbon

and Alloy Steel Nuts

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 A824 (2011; R 2017) Standard Specification for
Metallic-Coated Steel Marcelled Tension
Wire for Use With Chain Link Fence

ASTM A1023/A1023M (2019) Standard Specification for Stranded
Carbon Steel Wire Ropes for General
Purposes

ASTM C94/C94M (2020) Standard Specification for

Ready-Mixed Concrete
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ASTM F567 (2014a) Standard Practice for Installation
of Chain Link Fence

ASTM F626 (2014) Standard Specification for Fence
Fittings
ASTM F844 (2007a; R 2013) Washers, Steel, Plain

(Flat), Unhardened for General Use

ASTM F900 (2011; R 2017) Standard Specification for
Industrial and Commercial Swing Gates

ASTM F1043 (2018) Standard Specification for Strength
and Protective Coatings on Steel
Industrial Fence Framework

ASTM F1083 (2018) Standard Specification for Pipe,
Steel, Hot-Dipped Zinc Coated (Galvanized)

Welded, for Fence Structures

ASTM F1145 (2017) Standard Specifications for
Turnbuckles, Swaged, Welded, Forged

ASTM F1184 (2016) Industrial and Commercial
Horizontal Slide Gates

1.2 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Fence Installation Drawings; G
SD-03 Product Data
Fabric
Posts
Chain Link Braces
Line Posts
Bottom Rail
Tension Wire
Barbed Wire
Barbed Wire Supporting Arms

Latches

Hinges

SECTION 32 31 13.53 Page 2



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780pP1338DP2

Stops
Keepers
Rollers
Turnstiles
Wire Ties
Fence Fabric Reinforcement
SD-07 Certificates
Chain Link Fence
Fabric
Barbed Wire
Gate Hardware and Accessories
Concrete
Gate Operator
SD-10 Operation and Maintenance Data
Electro-Mechanical Locks
Gate Operator
Operating and maintenance instructions

1.3 DELIVERY, STORAGE, AND HANDLING

Deliver materials to site in an undamaged condition. Store materials
elevated off of the ground to protect against oxidation caused by ground
contact.

PART 2 PRODUCTS

2.1 COMPONENTS

2.1.1 Chain Link Fence Fabric

2.1.1.1 General
Provide ASTM A392, Class 2, zinc-coated steel wire with minimum coating
weight of 2.0 ounces of zinc per square foot of coated surface or ASTM A491,
Type I, aluminum-coated steel wire. Fabricate fence fabric of 9 gauge

wire woven in 2 inch mesh conforming to ASTM Al1l6. Provide twisted and
barbed fabric on the top selvage and knuckled on the bottom selvage.
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2.

2

2

2.

1.2 Posts

.1.2.1 Metal Posts for Chain Link Fence

Provide posts conforming to ASTM F1083, zinc-coated. Group IA, with
external coating Type A steel pipe. Group IC steel pipe, zinc-coated with
external coating Type A or Type B meeting the strength and coating
requirements of ASTM F1043 and ASTM A702. Provide sizes as shown on the
drawings. Use line posts and terminal (corner, gate, and pull) posts of
the same designation throughout the fence. Provide gate post for the gate
type specified subject to the limitation specified in ASTM F900 and/or
ASTM F1184.

.1.2.2 Accessories

a. Provide accessories conforming to ASTM F626. Coat ferrous
accessories with zinc coating.

b. Provide truss rods (with turnbuckles or other means of
adjustment) for each terminal post.

c. Provide barbed wire supporting arms of the single 45 degree
outward angle 3-strand arm type and of the design required for the
post furnished. Secure arms by bolting or riveting.

d. Provide 9 gauge steel tie wire for attaching fabric to rails,
braces, and posts and match the coating of the fence fabric. Provide
miscellaneous hardware coatings which conform to ASTM A153/A153M
unless modified.

1.3 Chain Link Braces and Rails

Braces and bottom rail; Class 1, steel pipe, Grade A.

.1.4 Chain Link Gates

.1.4.1 Gate Assembly

Provide gate assembly conforming to ASTM F900 and/or ASTM F1184 of the
type and swing shown. Provide gate frames conforming to strength and
coating requirements of ASTM F1083 for Group IA, steel pipe, with external
coating Type A, nominal pipe size (NPS) 1-1/2. Provide gate frames
conforming to strength and coating requirements of ASTM F1043, for Group
IC, steel pipe with external coating Type A or Type B, nominal pipe size
(NPS) 1-1/2. Use gate fabric that matches the specified chain link fabric.

.1.4.2 Gate Leaves

For gate leaves, more than 8 feet wide, provide either intermediate
members and diagonal truss rods or tubular members as necessary to provide
rigid construction, free from sag or twist. For gate leaves less than 8
feet wide, provide truss rods or intermediate braces. Provide
intermediate braces on all gate frames with an electro-mechanical lock.
Attach fabric to the gate frame by method standard with the manufacturer.
Welding is not an acceptable method for attaching fabric to gate frames.

.1.4.3 Gate Hardware and Accessories

Submit manufacturer's catalog data. Furnish and install latches, hinges,
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stops, keepers, rollers, and other hardware items as required for the
operation of the gate. All items are required to match the material
characteristics of the fence system being installed. Provide stops for
holding the gates in the open position. For high security applications,
extend each end member of gate frames sufficiently above the top member to
carry three strands of barbed wire in horizontal alignment with barbed
wire strands on the fence.

2.1.5 ADA Security Gate

Submit manufacturer's catalog data. Self closing heavy duty swing gate
shall provide wheelchair accessible passage width. Gate constructed of
hot dipped galvanized carbon steel. Field reversible electronic strike

(24VDC) shall be set to lock or open on power failure. Gate shall also be
unlocked with no power by configuring the strike fail lock and using a
key. Gate automatically swings closed with standard hydraulic door
closer. Voltage for electronic strike may be taken from nearby turnstile
power supply.

2.1.6 Turnstiles

Provide galvanized steel, three wing turnstile consisting of a rotor,
cage, ceiling plate, and bottom bearing plate. Provide electronic opening
and closing by card key. Provide one-third turn and stop motion.

2.1.7 Gate Operator

Provide electric gate operators for sliding gates as follows: Provide
electric gate operators with a right angle gearhead instantly reversing
motor with magnetic drum-type brake, friction disc clutch, reversing
starter with thermal overload protection, and a chain-driven geared
rotary-type automatic limit switch. Use only hardened steel machine cut
worm and mating bronze gears that operate in a bath of oil. Gate
operators with V-belt pulleys are not allowed. Equip gate operators with
an emergency release to allow the gate to be operated manually that is
also capable of being locked in the engaged or disengaged position.
Provide positive stops on the gate tracks as a backup to the limit
switches.

2.1.8 Electro-Mechanical Locks

Provide electro-mechanical locking devices for sliding gates and personnel
gates that are solenoid actuated such that the deadbolt retracts when the
solenoid is energized and remains electrically retracted until the gate is
closed. Provide continuous duty type solenoid, rated for 120V ac, 60Hz
operation. Ensure the locking device is unlockable by key and keyed on
both sides. Monitor status of the electro-mechanical lock by two limit
switches (integral to the locking device) wired in series. Ensure one
switch monitors the deadlock lever and the other monitors the locking
tongue.

2.2 MATERIALS
2.2.1 Wire
2.2.1.1 Wire Ties

Submit samples as specified. Provide wire ties constructed of the same
material as the fencing fabric.
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2.2.1.2 Barbed Wire
Provide barbed wire conforming to ASTM Al21 zinc-coated, Type Z, Class 3,
or aluminum-coated, Type A, with 12.5 gauge wire with 14 gauge, round,
4-point barbs spaced no more than 5 inches apart.

2.2.1.3 Tension Wire

Provide Type I or Type II tension wire, Class 4 coating, in accordance
with ASTM A824.

2.2.2 Concrete
ASTM C94/C94M, using 3/4 inch maximum size aggregate, and having minimum
compressive strength of 3000 psi at 28 days. Use grout consisting of one
part portland cement to three parts clean, well-graded sand and the
minimum amount of water to produce a workable mix.

2.3 FENCE FABRIC REINFORCEMENT
Provide galvanized structural wire rope as indicated and in accordance
with ASTM A1023/A1023M, 3/4 inch nominal diameter of strand, 19 wire
strand, regular lay, extra improved plow steel (EIPS), independent wire
rope core (IWRC) and with a minimum breaking strength of 40,800 pound-force.
Galvanize cable, Class A, in accordance with ASTM A1023/A1023M.

2.3.1 Wire Rope Accessories
All structural steel members used in cable anchoring system shall be
hot-dipped galvanized. Clamps, U-bolts, and associated hardware shall be
hot-dipped galvanized in accordance with ASTM A153/A153M.

2.3.2 Turnbuckles

Turnbuckles shall be 1-1/4 inches x 12 inches x inches Type I, Grade 1
galvanized, in accordance with ASTM F1145.

2.3.3 Rope Clamps

Rope clamps shall be hot-dipped galvanized in accordance with
ASTM A153/A153M.

2.3.4 Threaded Rods, U-Bolts, and Bolts
All threaded rods, U-bolts shall conform to ASTM A307 and installed with
ASTM F844 and ASTM A563 nuts. The entire bolt assembly shall be
galvanized.

PART 3 EXECUTION

3.1 PREPARATION
Perform complete installation conforming to ASTM F567.

3.1.1 Line and Grade

Install fence to the lines and grades indicated. Clear the area on either
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side of the fence line to the extent indicated. Space line posts
equidistant at intervals not exceeding 10 feet. Set terminal (corner,
gate, and pull) posts whenever abrupt changes in vertical and horizontal
alignment are encountered. Provide continuous fabric between terminal
posts; however, ensure runs between terminal posts do not exceed 500 feet.
Repair any damage to galvanized surfaces, including welding, with paint
containing zinc dust in accordance with ASTM A780/A780M.

3.1.2 Excavation

Excavate holes to depths indicated. Clear all post holes of loose
material and spread waste material where directed. Eliminate ground
surface irregularities along the fence line to the extent necessary to
maintain a 2 inch clearance between the bottom of the fabric and finish
grade.

3.2 INSTALLATION
3.2.1 Installation Drawings

Submit complete Fence Installation Drawings for review and approval by the
Contracting Officer prior to shipment. Submit drawing details that
include, but are not limited to the following information: Fence
Installation Drawings, Location of gate, corner, end, and pull posts, Gate
Assembly, Turnstiles, and Gate Hardware and Accessories. Install fence
system per approved drawings.

3.2.2 Security Fencing

Install new security fencing, remove existing security fencing, and
perform related work to provide continuous security for facility.
Schedule and fully coordinate work with Contracting Officer.

3.2.3 Posts
3.2.3.1 Earth and Bedrock

a. Set posts plumb and in alignment. Except where solid rock is
encountered, set posts in concrete to the depth indicated on the
drawings. Where solid rock is encountered with no overburden, set
posts to a minimum depth of 18 inches in rock. Where solid rock is
covered with an overburden of soil or loose rock, set posts to the
minimum depth indicated on the drawing unless a penetration of 18
inches in solid rock is achieved before reaching the indicated depth,
in which case terminate depth of penetration. Grout all portions of
posts set in rock.

b. Set portions of posts not set in rock in concrete from the rock to
ground level. Set posts in holes not less than the diameter shown on
the drawings. Make diameters of holes in solid rock at least 1 inch
greater than the largest cross section of the post. Thoroughly
consolidate concrete and grout around each post, free of voids and
finished to form a dome. Allow concrete and grout to cure for 72
hours prior to attachment of any item to the posts. Group II line
posts may be mechanically driven, for temporary fence construction
only, if rock is not encountered. Set driven posts to a minimum depth
of 3 feet and protect with drive caps when setting.

c. Test fence post rigidity by applying a 50 pound force on the post,
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3

3.

perpendicular to the fabric, at 5 feet above ground. Ensure post
movement measured at the point where the force is applied is less than
or equal to 3/4 inch from the relaxed position. Test every tenth post
for rigidity. When a post fails this test, make further tests on the
next four posts on either side of the failed post. Remove, replace,
and retest all failed parts at the Contractor's expense.

2.4 Rails

Bolt bottom rail to double rail ends and securely fasten double rail ends
to the posts. Peen bolts to prevent easy removal. Install bottom rail
before chain link fabric.

.2.5 Fabric

a. Set fabric height as shown.

b. Install chain link fabric on the side of the post indicated. Attach
fabric to terminal posts with stretcher bars and tension bands. Space
bands at approximately 15 inch intervals. Install fabric and pull
taut to provide a smooth and uniform appearance free from sag, without
permanently distorting the fabric diamond or reducing the fabric
height. Fasten fabric to line posts at approximately 15 inch
intervals and fastened to all rails and tension wires at approximately
12 inch intervals.

c. Cut fabric by untwisting and removing pickets. Accomplish splicing by
weaving a single picket into the ends of the rolls to be joined.
Install the bottom of the fabric 2 plus or minus 1/2 inch above the
ground.

d. After the fabric installation is complete, exercise the fabric by
applying a 50 pound push-pull force at the center of the fabric
between posts; use a 30 pound pull at the center of the panel to
ensure fabric deflection of not more than 2.5 inches when pulling
fabric from the post side of the fence. Every second fence panel is
required to meet this requirement. Resecure and retest all failed
panels at the Contractor's expense.

.2.6 Supporting Arms

Install barbed wire supporting arms and barbed wire as indicated on the
drawings and as recommended by the manufacturer. Anchor supporting arms
to the posts in a manner to prevent easy removal with hand tools with 3/8
inch diameter plain pin rivets or, at the Contractor's option, with studs
driven by low-velocity explosive-actuated tools for steel, wrought iron,
ductile iron, or malleable iron. Do not use explosive-actuated tool to
drive studs into gray iron or other material that can be fractured. Use a
minimum of two studs per support arm. Pull barbed wire taut and attach to
the arms with clips or other means that will prevent easy removal.

2.7 Gate Installation

a. Install gates at the locations shown. Install ADA gate in accordance
with manufacturer's instructions and as shown on the Drawings. Mount
gates to swing as indicated. Install latches, stops, and keepers as
required. Install Slide gates as recommended by the manufacturer.

b. Submit 6 copies of operating and maintenance instructions. Outline
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the step-by-step procedures required for system startup, operation,
and shutdown. Include the manufacturer's name, model number, service
manual, parts list, and brief description of all equipment and their
basic operating features. Include in the maintenance instructions
routine maintenance procedures, possible breakdowns and repairs, and
troubleshooting guide. Also include the general gate layout,
equipment layout and simplified wiring and control diagrams of the
system as installed.

.2.8 Grounding

a. Ground fencing as indicated on drawings and specified.

b. Ground fences crossed by overhead powerlines in excess of 600 volts
and ground all electrical equipment attached to the fence.

c. Ground fences on each side of all gates, at each corner, at the
closest approach to each building located within 50 feet of the fence,
and where the fence alignment changes more than 15 degrees. Ensure
grounding locations are located no more than 650 feet apart. Bond
each gate panel with a flexible bond strap to its gate post. Ground
fences crossed by powerlines of 600 volts or more at or near the point
of crossing and at distances not exceeding 150 feet on each side of
crossing.

d. Provide ground conductor consisting of No. 8 AWG solid copper wire.
Use grounding electrodes that measures 3/4 inch by 10 foot long and
are a copper-clad steel rod. Drive electrodes into the earth so that
the top of the electrode is at least 6 inches below the grade. Where
driving is impracticable, bury electrodes a minimum of 12 inches deep
and radially from the fence. 1Install the top of the electrode to be
less than 2 feet or more than 8 feet from the fence. Clamp ground
conductor to the fence and electrodes with bronze grounding clamps to
create electrical continuity between fence posts, fence fabric, and
ground rods. Measure total resistance of the fence to ground and
ensure it is not greater than 25 ohms. RB in Rfi this is not

.2.9 Cable Reinforcement InstallatioN hlgh secunty fence so

does this need to be

Comply with the contract drawings. Install 2 stréiclsdei®/4 in steel
aircraft cables mounted to the chain link fence posts utilizing u-bolts
and nuts. Peen the ends of the U-bolts to prevent removal. Tighten
cables with galvanized steel turnbuckles with swaged fittings to the point
there is no visible sag. Install 3 ft x 3 ft x 1.5 ft concrete deadman
anchors which are a minimum of 3 ft underground and installed in
undisturbed surrounding soils. Space dead man anchors no more than 200 ft
apart and on each side of gate openings. Connect steel aircraft cables to
dead man anchors using swaged end fittings and turnbuckles attached to
1.25 in galvanized threaded rod which is embedded into concrete anchor and
held in place with two 4 in x 4 in x % in thick steel plates welded to the
threaded rod. Place deadman anchors within 10 feet of last post and on
each side of gate openings.

.3 CLOSEOUT ACTIVITIES

.3.1 Cleanup

Remove waste fencing materials and other debris from the work site each
workday.
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-- End of Section --
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SECTION 32 92 19

TEMPORARY SEEDING
08/17

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.

ASTM INTERNATIONAL (ASTM)

ASTM C602 (2019) Agricultural Liming Materials
ASTM D4972 (2018) Standard Test Methods for pH of
Soils

U.S. DEPARTMENT OF AGRICULTURE (USDA)
AMS Seed Act (1940, R 1988; R 1998) Federal Seed Act
DOA SSIR 42 (1996) Soil Survey Investigation Report

No. 42, Soil Survey Laboratory Methods
Manual, Version 3.0

.2 DEFINITIONS

2.1 Stand of Turf

95 percent ground cover of the established species.

.3 RELATED REQUIREMENTS

Section 31 23 00.00 20 EXCAVATION AND FILL, Section 32 92 23 SODDING,
Section 32 93 00 EXTERIOR PLANTS, and Section 32 05 33 LANDSCAPE
ESTABLISHMENT applies to this section for pesticide use and plant
establishment requirements, with additions and modifications herein.

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submittals with an "3S"
are for inclusion in the Sustainability eNotebook, in conformance with
Section 01 33 29.05 20 SUSTAINABILITY REPORTING FOR DESIGN-BUILD. Submit
the following in accordance with Section 01 33 10.05 20 DESIGN SUBMITTAL
PROCEDURES:

SD-03 Product Data
Wood Cellulose Fiber Mulch

Fertilizer
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Include physical characteristics, and recommendations.
SD-06 Test Reports
Topsoil Composition Tests (reports and recommendations) .
SD-07 Certificates
State Certification and Approval for Seed
SD-08 Manufacturer's Instructions
Erosion Control Materials
1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 Delivery
1.5.1.1 Seed Protection

Protect from drying out and from contamination during delivery, on-site
storage, and handling.

1.5.1.2 Fertilizer, Gypsum, Sulfur, Iron and Lime Delivery
Deliver to the site in original, unopened containers bearing
manufacturer's chemical analysis, name, trade name, trademark, and
indication of conformance to state and federal laws.

1.5.2 Storage

1.5.2.1 Seed, Fertilizer, Gypsum, Sulfur, Iron and Lime Storage
Store in cool, dry locations away from contaminants.

1.5.2.2 Topsoil
Prior to stockpiling topsoil, treat growing vegetation with application of
appropriate specified non-selective herbicide. Clear and grub existing
vegetation three to four weeks prior to stockpiling topsoil.

1.5.2.3 Handling
Do not drop or dump materials from vehicles.

1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS

1.0.1 Restrictions

Do not plant when the ground is frozen, snow covered, muddy, or when air
temperature exceeds 90 degrees Fahrenheit.

1.7 TIME LIMITATIONS
1.7.1 Seed

Apply seed within twenty four hours after seed bed preparation.
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PART 2 PRODUCTS

2.1 SEED

2.1.1 Classification
Provide State-certified seed of the latest season's crop delivered in
original sealed packages, bearing producer's guaranteed analysis for
percentages of mixtures, purity, germination, weedseed content, and inert
material. Label in conformance with AMS Seed Act and applicable state

seed laws. Wet, moldy, or otherwise damaged seed will be rejected.

2.1.2 Planting Dates

Planting Season Planting Dates

Late Winter and Early December 1 -

Spring April 15

Summer April 15 - August
15

Fall August 15 -
December 30

2.1.3 Seed Purity

Botanical Common Minimum Minimum Percent |Maximum
Name Name Percent Germination and |Percent Weed
Pure Seed Hard Seed Seed
Secale Cereal 98% 85% 1%
cereale (Winter)
Rye
Setaria German 98% 85% 1%
italica Millet

2.1.4 Seed Mixture by Weight

Planting Season Variety Percent (by
Weight)
Late Winter and Secale 100%
Early Spring cereale
Summer Setaria 100%
italica
Fall Secale 100%
cereale
Proportion seed mixtures by weight. Temporary seeding must later be
replaced by centipede sod plantings for a permanent stand of grass. The

same requirements of turf establishment for apply for temporary seeding.
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2.2 TOPSOIL
2.2.1 On-Site Topsoil

Surface soil stripped and stockpiled on site and modified as necessary to
meet the requirements specified for topsoil in paragraph COMPOSITION.
When available topsoil must be existing surface soil stripped and
stockpiled on-site in accordance with Section 31 23 00.00 20 EXCAVATION
AND FILL.

2.2.2 Off-Site Topsoil

Conform to requirements specified in paragraph COMPOSITION. Additional
topsoil must be furnished by the Contractor.

2.2.3 Composition

Containing from 5 to 10 percent organic matter as determined by the
topsoil composition tests of the Organic Carbon, 6A, Chemical Analysis
Method described in DOA SSIR 42. Maximum particle size, 3/4 inch, with
maximum 3 percent retained on 1/4 inch screen. The pH must be tested in
accordance with ASTM D4972. Topsoil must be free of sticks, stones,
roots, and other debris and objectionable materials. Other components
must conform to the following limits:

Silt 30 to 50 percent
Clay 7 to 20 percent
Sand 50 to 70 percent
pH 6.0 to 7.0

Soluble Salts 600 ppm maximum

2.3 SOIL CONDITIONERS

Add conditioners to topsoil as required to bring into compliance with
"composition" standard for topsoil as specified herein.

2.3.1 Lime

Commercial grade limestone containing a calcium carbonate equivalent
(C.C.E.) as specified in ASTM C602 of not less than 80 percent.

2.3.2 Aluminum Sulfate
Commercial grade.
2.3.3 Sulfur
100 percent elemental
2.3.4 Iron

100 percent elemental
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2.3.5 Sand
Clean and free of materials harmful to plants.

2.3.6 Perlite
Horticultural grade.

2.3.7 Composted Derivatives
Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, and soil stabilized with nitrogen and having the
following properties:

2.3.7.1 Particle Size
Minimum percent by weight passing:

No. 4 mesh screen 95
No. 8 mesh screen 80

2.3.7.2 Nitrogen Content
Minimum percent based on dry weight:

Fir Sawdust 0.7
Fir or Pine Bark 1.0

2.3.8 Gypsum
Coarsely ground gypsum comprised of calcium sulfate dihydrate 80 percent,
calcium 18 percent, sulfur 14 percent; minimum 96 percent passing through
20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3.9 Calcined Clay
Calcined clay must be granular particles produced from montmorillonite
clay calcined to a minimum temperature of 1200 degrees F. Gradation: A
minimum 90 percent must pass a No. 8 sieve; a minimum 99 percent must be
retained on a No. 60 sieve; and material passing a No. 100 sieve must not
exceed 2 percent. Bulk density: A maximum 40 pounds per cubic foot.

2.4 FERTILIZER

2.4.1 Granular Fertilizer

Organic granular controlled release fertilizer in proportions as indicated
in recommendations from the soil testing report.

2.4.2 Hydroseeding Fertilizer
Controlled release fertilizer, to use with hydroseeding and composed of
pills coated with plastic resin to provide a continuous release of
nutrients for at least 6 months in proportions as indicated in
recommendations from the soil testing report.

2.5 MULCH

Mulch must be free from noxious weeds, mold, and other deleterious
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materials.

.5.1 Straw

Stalks from oats, wheat, rye, barley, or rice. Furnish in air-dry
condition and of proper consistency for placing with commercial mulch
blowing equipment. Straw must contain no fertile seed.

.5.2 Wood Cellulose Fiber Mulch

Use recovered materials of either paper-based (100 percent post-consumer
content) or wood-based (100 percent total recovered content) hydraulic
mulch. Processed to contain no growth or germination-inhibiting factors
and dyed an appropriate color to facilitate visual metering of materials
application. Composition on air-dry weight basis: 9 to 15 percent
moisture, pH range from 5.5 to 8.2. Use with hydraulic application of
grass seed and fertilizer.

.6 WATER

Source of water must be approved by Contracting Officer and of suitable
quality for irrigation, containing no elements toxic to plant life.

L7 EROSION CONTROL MATERIALS

Erosion control material must conform to the following:

7.1 Erosion Control Blanket

100 percent agricultural straw stitched with a degradable nettings,
designed to degrade within 12 months.

.7.2 Erosion Control Fabric

Fabric must be knitted construction of polypropylene yarn with uniform
mesh openings 3/4 to 1 inch square with strips of biodegradable paper.
Filler paper strips must have a minimum life of 6 months.

.7.3 Erosion Control Net

Net must be heavy, twisted jute mesh, weighing approximately 1.22 pounds
per linear yard and 4 feet wide with mesh openings of approximately one
inch square.

.7.4 Erosion Control Material Anchors

Erosion control anchors must be as recommended by the manufacturer.

PART 3 EXECUTION

3.

3.

1 PREPARATION
1.1 EXTENT OF WORK

Provide soil preparation prior to planting (including soil conditioners as
required), fertilizing, seeding, and surface topdressing of all newly
graded finished earth surfaces, unless indicated otherwise, and at all
areas inside or outside the limits of construction that are disturbed by
the Contractor's operations.
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3.1.1.1 Topsoil

Provide 4 inches of on-site topsoil to meet indicated finish grade. After
areas have been brought to indicated finish grade, incorporate fertilizer,
pH adjusters, soil conditioners into soil a minimum depth of 4 inches by
disking, harrowing, tilling or other method approved by the Contracting
Officer. Remove debris and stones larger than 3/4 inch in any dimension
remaining on the surface after finish grading. Correct irregularities in
finish surfaces to eliminate depressions. Protect finished topsoil areas
from damage by vehicular or pedestrian traffic.

3.1.1.2 Soil Conditioner Application Rates

Apply soil conditioners at rates as determined by laboratory soil analysis
of the soils at the job site.

3.1.1.3 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the
soils at the job site.

3.2 SEEDING
3.2.1 Seed Application Seasons and Conditions

Immediately before seeding, restore soil to proper grade. Do not seed when
ground is muddy frozen, snow covered, or in an unsatisfactory condition
for seeding. If special conditions exist that may warrant a variance in
the above seeding dates or conditions, submit a written request to the
Contracting Officer stating the special conditions and proposed variance.
Apply seed within twenty four hours after seedbed preparation. Sow seed by
approved sowing equipment. Sow one-half the seed in one direction, and sow
remainder at right angles to the first sowing.

3.2.2 Seed Application Method
Seeding method must be broadcasted and drop seeding or hydroseeding.
3.2.2.1 Broadcast and Drop Seeding

Seed must be uniformly broadcast at the rate of 120 1lb/acre (Cereal Rye),
or 40 1b/acre (German Millet). Use broadcast or drop seeders. Sow
one-half the seed in one direction, and sow remainder at right angles to
the first sowing. Cover seed uniformly to a maximum depth of 1/4 inch in
clay soils and 1/2 inch in sandy soils by means of spike-tooth harrow,
cultipacker, raking or other approved devices.

3.2.2.2 Hydroseeding
First, mix water and fiber. Wood cellulose fiber, paper fiber, or

recycled paper must be applied as part of the hydroseeding operation.
Fiber must be added at 1,000 pounds, dry weight, per acre. Then add and

mix seed and fertilizer to produce a homogeneous slurry. Seed must be
mixed to ensure broadcasting at the rate of 120 1b/acre (Cereal Rye), or
40 1b/acre (German Millet). When hydraulically sprayed on the ground,

material must form a blotter like cover impregnated uniformly with grass
seed. Spread with one application with no second application of mulch.

SECTION 32 92 19 Page 7



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

3.2.3 Mulching
3.2.3.1 Straw Mulch

Straw mulch must be spread uniformly at the rate of 2 tons per acre.

Mulch must be spread by hand, blower-type mulch spreader, or other
approved method. Mulching must be started on the windward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformly until the area is covered. The mulch must not be bunched or
clumped. Sunlight must not be completely excluded from penetrating to the
ground surface. All areas installed with seed must be mulched on the same
day as the seeding. Mulch must be anchored immediately following
spreading.

3.2.4 Rolling
Immediately after seeding, firm entire area except for slopes in excess of
3 to 1 with a roller not exceeding 90 pounds for each foot of roller width.
If seeding is performed with cultipacker-type seeder or by hydroseeding,
rolling may be eliminated.

3.2.5 Erosion Control Material

Install in accordance with manufacturer's instructions, where indicated or
as directed by the Contracting Officer.

3.2.6 Watering
Start watering areas seeded as required by temperature and wind
conditions. Apply water at a rate sufficient to insure thorough wetting
of soil to a depth of 2 inches without run off. During the germination
process, seed is to be kept actively growing and not allowed to dry out.
3.3 PROTECTION OF TURF AREAS
Immediately after turfing, protect area against traffic and other use.
3.4 APPLICATION

3.4.1 Overseeding

Apply seed in accordance with and at rates indicated in applicable
portions of paragraph SEED APPLICATION METHOD.

3.5 RESTORATION
Restore to original condition existing turf areas which have been damaged
during turf installation operations at the Contractor's expense. Keep
clean at all times at least one paved pedestrian access route and one
paved vehicular access route to each building. Clean other paving when

work in adjacent areas is complete.

-— End of Section --
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SECTION 32 92 23

SODDING
04/06

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.

ASTM INTERNATIONAL (ASTM)

ASTM C602 (2019) Agricultural Liming Materials
ASTM D4972 (2018) Standard Test Methods for pH of
Soils

TURFGRASS PRODUCERS INTERNATIONAL (TPI)

TPI GSS (1995) Guideline Specifications to
Turfgrass Sodding

U.S. DEPARTMENT OF AGRICULTURE (USDA)
DOA SSIR 42 (1996) Soil Survey Investigation Report

No. 42, Soil Survey Laboratory Methods
Manual, Version 3.0

.2 DEFINITIONS

2.1 Stand of Turf

100 percent ground cover of the established species.

.3 RELATED REQUIREMENTS

Section 31 23 00.00 20 EXCAVATION AND FILL, Section 32 92 19 SEEDING,
Section 32 93 00 EXTERIOR PLANTS, and Section 32 05 33 LANDSCAPE
ESTABLISHMENT applies to this section for pesticide use and plant
establishment requirements, with additions and modifications herein.

.4 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submittals with an "3S"
are for inclusion in the Sustainability eNotebook, in conformance to
Section 01 33 29.05 20 SUSTAINABILITY REPORTING FOR DESIGN-BUILD. Submit
the following in accordance with Section 01 33 10.05 20 DESIGN SUBMITTAL
PROCEDURES :

SD-03 Product Data

Fertilizer
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Include physical characteristics, and recommendations.
SD-06 Test Reports

Topsoil composition tests (reports and recommendations) .
SD-07 Certificates

Sod farm certification for sods. Indicate type of sod in
accordance with TPI GSS.

1.5 DELIVERY, STORAGE, AND HANDLING
1.5.1 Delivery
1.5.1.1 Sod Protection

Protect from drying out and from contamination during delivery, on-site
storage, and handling.

1.5.1.2 Fertilizer, Gypsum, Sulfur, Iron, and Lime Delivery
Deliver to the site in original, unopened containers bearing
manufacturer's chemical analysis, name, trade name, trademark, and
indication of conformance to state and federal laws.

1.5.2 Storage

1.5.2.1 Sod Storage
Lightly sprinkle with water, cover with moist burlap, straw, or other
approved covering,; and protect from exposure to wind and direct sunlight
until planted. Provide covering that will allow air to circulate so that
internal heat will not develop. Do not store sod longer than 24 hours. Do
not store directly on concrete or bituminous surfaces.

1.5.2.2 Topsoil
Prior to stockpiling topsoil, treat growing vegetation with application of
appropriate specified non-selective herbicide. Clear and grub existing
vegetation three to four weeks prior to stockpiling topsoil.

1.5.2.3 Handling
Do not drop or dump materials from vehicles.

1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS

1.0.1 Restrictions

Do not plant when the ground is frozen, snow covered, muddy, or when air
temperature exceeds 90 degrees Fahrenheit.

1.7 TIME LIMITATIONS
1.7.1 Sod

Place sod a maximum of thirty six hours after initial harvesting, in
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accordance with TPI GSS as modified herein.

PART 2 PRODUCTS

2.1 SODS

2.1.1 Classification
Nursery grown, certified as classified in the TPI GSS. Machine cut sod at
a uniform thickness of 3/4 inch within a tolerance of 1/4 inch, excluding
top growth and thatch. Each individual sod piece shall be strong enough
to support its own weight when lifted by the ends. Broken pads,
irregularly shaped pieces, and torn or uneven ends will be rejected. Wood
pegs and wire staples for anchorage shall be as recommended by sod
supplier.

2.1.2 Purity
Sod species shall be genetically pure, free of weeds, pests, and disease.

2.1.3 Composition

2.1.3.1 Proportion

Proportion grass species as follows.

Botanical Name Common Name Percent
Eremochloa Centipede Grass|100%
ophiuroides

2.2 TOPSOIL
2.2.1 On-Site Topsoil

Surface soil stripped and stockpiled on site and modified as necessary to
meet the requirements specified for topsoil in paragraph entitled
"Composition." When available topsoil shall be existing surface soil
stripped and stockpiled on-site in accordance with Section 31 23 00.00 20
EXCAVATION AND FILL.

2.2.2 Off-Site Topsoil

Conform to requirements specified in paragraph entitled "Composition."
Additional topsoil shall be furnished by the Contractor.

2.2.3 Composition

Containing from 5 to 10 percent organic matter as determined by the
topsoil composition tests of the Organic Carbon, 6A, Chemical Analysis
Method described in DOA SSIR 42. Maximum particle size, 3/4 inch, with
maximum 3 percent retained on 1/4 inch screen. The pH shall be tested in
accordance with ASTM D4972. Topsoil shall be free of sticks, stones,
roots, and other debris and objectionable materials. Other components
shall conform to the following limits:
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Silt 30-50 percent
Clay 7-20 percent
Sand 50-70 percent
pH 6.0 to 7.0
Soluble Salts 600 ppm maximum

2.3 SOIL CONDITIONERS

Add conditioners to topsoil as required to bring into compliance with
"composition" standard for topsoil as specified herein.

2.3.1 Lime

Commercial grade limestone containing a calcium carbonate equivalent
(C.C.E.) as specified in ASTM C602 of not less than 80 percent.

2.3.2 Aluminum Sulfate
Commercial grade.
2.3.3 Sulfur
100 percent elemental
2.3.4 Iron
100 percent elemental
2.3.5 Sand
Clean and free of materials harmful to plants.
2.3.6 Perlite
Horticultural grade.
2.3.7 Composted Derivatives
Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, and soil stabilized with nitrogen and having the
following properties:
2.3.7.1 Particle Size
Minimum percent by weight passing:

No. 4 mesh screen 95
No. 8 mesh screen 80

2.3.7.2 Nitrogen Content
Minimum percent based on dry weight:

Fir Sawdust 0.7
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Fir or Pine Bark 1.0
2.3.8 Gypsum

Coarsely ground gypsum comprised of calcium sulfate dihydrate 91 percent,
calcium 22 percent, sulfur 17 percent; minimum 96 percent passing through
20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3.9 Calcined Clay

Calcined clay shall be granular particles produced from montmorillonite
clay calcined to a minimum temperature of 1200 degrees F. Gradation: A
minimum 90 percent shall pass a No. 8 sieve; a minimum 99 percent shall be
retained on a No. 60 sieve; and a maximum 2 percent shall pass a No. 100
sieve. Bulk density: A maximum 40 pounds per cubic foot.

2.4 FERTILIZER
2.4.1 Granular Fertilizer

Organic, granular controlled release fertilizer in proportions as
indicated in recommendations from soil testing report.

2.5 WATER

Source of water shall be approved by Contracting Officer and of suitable
quality for irrigation containing no element toxic to plant life.

PART 3 EXECUTION
3.1 PREPARATION
3.1.1 Extent Of Work

Provide soil preparation (including soil conditioners), fertilizing, and
sodding of all newly graded finished earth surfaces, unless indicated
otherwise, and at all areas inside or outside the limits of construction
that are disturbed by the Contractor's operations.

3.1.2 Soil Preparation

Provide 4 inches of on-site topsoil to meet indicated finish grade. After
areas have been brought to indicated finish grade, incorporate fertilizer,
pH adjusters, and soil conditioners into soil a minimum depth of 4 inches
by disking, harrowing, tilling or other method approved by the Contracting
Officer. Remove debris and stones larger than 3/4 inch in any dimension
remaining on the surface after finish grading. Correct irregularities in
finish surfaces to eliminate depressions. Protect finished topsoil areas
from damage by vehicular or pedestrian traffic.

3.1.2.1 Soil Conditioner Application Rates

Apply soil conditioners at rates as determined by laboratory soil analysis
of the soils at the job site.

3.1.2.2 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the
soils at the job site.
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3.

3.

2 SODDING
2.1 Finished Grade and Topsoil

Prior to the commencement of the sodding operation, the Contractor shall
verify that finished grades are as indicated on drawings; the placing of
topsoil, smooth grading, and compaction requirements have been completed
in accordance with Section 31 23 00.00 20 EXCAVATION AND FILL.

The prepared surface shall be a maximum 1 inch below the adjoining grade
of any surfaced area. New surfaces shall be blended to existing areas.
The prepared surface shall be completed with a light raking to remove from
the surface debris and stones over a minimum 5/8 inch in any dimension.

.2.2 Placing

Place sod a maximum of 36 hours after initial harvesting, in accordance
with TPI GSS as modified herein.

.2.3 Sodding Slopes and Ditches

For slopes 2:1 and greater, lay sod with long edge perpendicular to the
contour. For V-ditches and flat bottomed ditches, lay sod with long edge
perpendicular to flow of water. Anchor each piece of sod with wood pegs
or wire staples maximum 2 feet on center. On slope areas, start sodding
at bottom of the slope.

.2.4 Finishing

After completing sodding, blend edges of sodded area smoothly into
surrounding area. Air pockets shall be eliminated and a true and even
surface shall be provided. Frayed edges shall be trimmed and holes and
missing corners shall be patched with sod.

.2.5 Rolling

Immediately after sodding, firm entire area except for slopes in excess of
3 to 1 with a roller not exceeding 90 pounds for each foot of roller width.

.2.6 Watering

Start watering areas sodded as required by daily temperature and wind
conditions. Apply water at a rate sufficient to ensure thorough wetting of
soil to minimum depth of 6 inches. Run-off, puddling, and wilting shall
be prevented. Unless otherwise directed, watering trucks shall not be
driven over turf areas. Watering of other adjacent areas or plant
material shall be prevented.

.3 PROTECTION OF TURFE AREAS

Immediately after turfing, protect area against traffic and other use.

.4 RESTORATION

Restore to original condition existing turf areas which have been damaged
during turf installation operations. Keep clean at all times at least one
paved pedestrian access route and one paved vehicular access route to each
building. Clean other paving when work in adjacent areas is complete.

SECTION 32 92 23 Page 6



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

-- End of Section --
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SECTION 32 93 00

EXTERIOR PLANTS
08/17

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.

AMERICANHORT (AH)
ANSI/ANLA Z60.1 (2004) American Standard for Nursery Stock

ASTM INTERNATIONAL (ASTM)

ASTM A580/A580M (2018) Standard Specification for
Stainless Steel Wire

ASTM C602 (2019) Agricultural Liming Materials
ASTM D4972 (2018) Standard Test Methods for pH of
Soils
ASTM D5268 (2019) Topsoil Used for Landscaping

Purposes
ASTM D5852 (2000, R 2007; E 2014) Standard Test

Method for Erodibility Determination of
Soil in the Field or in the Laboratory by
the Jet Index Method

ASTM D6629 (2001; R 2012; E 2012) Selection of
Methods for Estimating Soil Loss by Erosion

L.H. BAILEY HORTORIUM (LHBH)
LHBH (1976) Hortus Third
TREE CARE INDUSTRY ASSOCIATION (TCIA)
TCIA A300P1 (2017) ANSI A300 Partl: Tree Care

Operations - Trees, Shrubs and Other Woody
Plant Maintenance Standard Practices -

Pruning
TCIA 7133 (2017) American National Standard for
Arboricultural Operations - Pruning,

Repairing, Maintaining, and Removing
Trees, and Cutting Brush - Safety
Requirements

U.S. DEPARTMENT OF AGRICULTURE (USDA)

DOA SSIR 42 (1996) Soil Survey Investigation Report
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1

No. 42, Soil Survey Laboratory Methods
Manual, Version 3.0

.2 RELATED REQUIREMENTS

Section 31 23 00.00 20 EXCAVATION AND FILL, Section 32 92 19 SEEDING,
Section 32 92 23 SODDING, and Section 32 05 33 LANDSCAPE ESTABLISHMENT
applies to this section for pesticide use and plant establishment
requirements, with additions and modifications herein.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. Submittals with an "S"
are for inclusion in the Sustainability eNotebook, in conformance with
Section 01 33 29.05 20 SUSTAINABILITY REPORTING FOR DESIGN-BUILD. Submit
the following in accordance with Section 01 33 10.05 20 DESIGN SUBMITTAL
PROCEDURES :

SD-01 Preconstruction Submittals

State Landscape Contractor's License

Time Restrictions and Planting Conditions

Indicate anticipated dates and locations for each type of
planting.

SD-03 Product Data
Composted Derivatives
Rotted Manure
Organic Mulch Materials
Gypsum
Mulch
Ground Stakes
Fertilizer
Root Control Barrier
Staking Material
Antidesiccants
Erosion Control Materials
Photographs; G

SD-04 Samples

Mulch; G
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1

SD-06 Test Reports
Topsoil Composition Tests,; Soil Test of proposed area
Percolation Test; Percolation Test of proposed area
SD-07 Certificates

Nursery Certifications

.4 QUALITY ASSURANCE

4.1 Topsoil Composition Tests

Commercial test from an independent testing laboratory including basic
soil groups (moisture and saturation percentages,
Nitrogen-Phosphorus-Potassium (N-P-K) ratio, pH (ASTM D4972), soil

salinity), secondary nutrient groups (calcium, magnesium, sodium, Sodium
Absorption Ratio (SAR)), micronutrients (zinc, manganese, iron, copper),
toxic soil elements (boron, chloride, sulfate), cation exchange and base

saturation percentages, and soil amendment and fertilizer recommendations
with quantities for plant material being transplanted. Soil required for
each test must include a maximum depth of 18 inches of approximately one
quart volume for each test. Areas sampled should not be larger than one
acre and should contain at least 6-8 cores for each sample area and be
thoroughly mixed. Problem areas should be sampled separately and compared
with samples taken from adjacent non-problem areas. The location of the
sample areas should be noted and marked on a parcel or planting map for
future reference.

4.2 Nursery Certifications

a. Indicate on nursery letterhead the name of plants in accordance with
the LHBH, including botanical common names, quality, and size.

b. Inspection certificate.

c. Mycorrhizal fungi inoculum for plant material treated

.4.3 State Landscape Contractor's License

Construction company must hold a landscape contractors license in the
state where the work is performed and have a minimum of five years
landscape construction experience. Submit copy of license and three
references for similar work completed in the last five years.

.4.4 Plant Material Photographs

Contractor must submit nursery photographs, for government approval prior
to ordering, for each tree larger than 24-inch box/ 2-inch caliper size.

.4.5 Percolation Test

Immediately following rough grading operation, identify a typical location
for one of the largest trees and or shrubs and excavate a pit per the
project details. Fill the pit with water to a depth of 12 inches. The
length of time required for the water to percolate into the soil, leaving
the pit empty, must be measured by the project Landscape Architect and
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verified by the Contracting Officer. Within six hours of the time the
water has drained from the pit, the Contractor, with the Contracting
Officer and project Landscape Architect present, must again fill the pit
with water to a depth of 12 inches. If the water does not completely
percolate into the soil within 9 hours, a determination must be made
whether a drainage system or a soil penetrant will be required for each
tree and or shrub being transplanted.

1.4.6 Erosion Assessment
Assess potential effects of soil management practices on soil loss in
accordance with ASTM D6629. Assess erodibility of soil with dominant soil
structure less than 2.8 to 3.1 inches in accordance with ASTM D5852.

1.4.7 Pre-Installation Meeting
Convene a pre-installation meeting a minimum of one week prior to
commencing work of this section. Require attendance of parties directly
affecting work of this section. Review conditions of operations,
procedures and coordination with related work. Agenda must include the
following:
a. Tour, inspect, and discuss conditions of planting materials.
b. Review planting schedule and maintenance.
c. Review required inspections.
d. Review environmental procedures.

1.5 DELIVERY, STORAGE, AND HANDLING

1.5.1 Delivery

1.5.1.1 Branched Plant Delivery
Deliver with branches tied and exposed branches covered with material
which allows air circulation. Prevent damage to branches, trunks, root
systems, and root balls and desiccation of leaves.

1.5.1.2 Soil Amendment Delivery
Deliver to the site in original, unopened containers bearing
manufacturer's chemical analysis, name, trade name, or trademark, and
indication of conformance to state and federal laws. Store in dry
locations away from contaminates.

1.5.1.3 Plant Labels

Deliver plants with durable waterproof labels in weather-resistant ink.
Provide labels stating the correct botanical and common plant name and
variety as applicable and size as specified in the list of required
plants. Attach to plants, bundles, and containers of plants. Groups of
plants may be labeled by tagging one plant. Labels must be legible for a
minimum of 60 days after delivery to the planting site.
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1.5.2 Storage
1.5.2.1 Plant Storage and Protection

Store and protect plants not planted on the day of arrival at the site as
follows:

a. Shade and protect plants in outside storage areas from the wind and
direct sunlight until planted.

b. Heel-in bare root plants.

c. Protect balled and burlapped plants from freezing or drying out by
covering the balls or roots with moist burlap, sawdust, wood chips,
shredded bark, peat moss, or other approved material. Provide

covering which allows air circulation.

d. Keep plants in a moist condition until planted by watering with a fine
mist spray.

e. Do not store plant material directly on concrete or bituminous
surfaces.

1.5.2.2 Fertilizer, Gypsum, pH Adjusters and Mulch Storage
Store in dry locations away from contaminants.
1.5.2.3 Topsoil

Prior to stockpiling topsoil, eradicate on site undesirable growing
vegetation. Clear and grub existing vegetation three to four weeks prior
to stockpiling existing topsoil.

1.5.2.4 Root Control Barrier

Store materials on site in enclosures or under protective covering in dry
location. Store under cover out of direct sunlight. Do not store
materials directly on ground.

1.5.3 Handling

Do not drop or dump plants from vehicles. Avoid damaging plants being
moved from nursery or storage area to planting site. Handle balled and
burlapped and container plants carefully to avoid damaging or breaking the
earth ball or root structure. Do not handle plants by the trunk or stem.
Remove damaged plants from the site.

1.5.4 TIME LIMITATION
Except for container-grown plant material, the time limitation from
digging to installing plant material must be a maximum of 90 days. The
time limitation between installing the plant material and placing the
mulch must be a maximum of 24 hours.

1.6 TIME RESTRICTIONS AND PLANTING CONDITIONS

Coordinate installation of planting materials during optimal planting
seasons for each type of plant material required.
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.6.1 Planting Dates

.6.1.1 Deciduous Material

Year round, subject to 1.6.2 Restrictions.

.6.1.2 Evergreen Material

Year round, subject to 1.6.2 Restrictions.

.6.2 Restrictions

Do not plant when ground is frozen, snow covered, muddy, or when air
temperature exceeds 90 degrees Fahrenheit

LT GUARANTEE

All plants must be guaranteed for one year beginning on the date of
inspection by the Contracting Officer to commence the plant establishment
period, against defects including death and unsatisfactory growth, except
for defects resulting from lack of adequate maintenance, neglect, or abuse
by the Government or by weather conditions unusual for the warranty period.

Remove and replace dead planting materials immediately unless required to
plant in the succeeding planting season. At end of warranty period,
replace planting materials that die or have 25 percent or more of their
branches that die during the construction operations or the guarantee
period.

.8 PLASTIC IDENTIFICATION

Provide product data indicating polymeric information in Operation and
Maintenance Manual.
Type 1: Polyethylene Terephthalate (PET, PETE).

Type 2: High Density Polyethylene (HDPE) .
Type 3: Vinyl (Polyvinyl Chloride or PVC).
Type 4: Low Density Polyethylene (LDPE) .
Type 5: Polypropylene (PP).

Type 6: Polystyrene (PS).

Type 7: Other. Use of this code indicates that the package in
question is made with a resin other than the six listed above, or is
made of more than one resin listed above, and used in a multi-layer
combination.

PART 2 PRODUCTS

2

2.

.1 PLANTS

1.1 Regulations and Varieties

Existing trees and shrubs to remain must be protected and a planting plan
be arranged around them. Furnish nursery stock in accordance with
ANSTI/ANLA 760.1, except as otherwise specified or indicated. Each plant
or group of planting must have a '"key'" number indicated on the nursery
certifications of the plant schedule. Furnish plants, including turf
grass, grown under climatic conditions similar to those in the locality of
the project. Spray plants budding into leaf or having soft growth with an
antidesiccant before digging. Plants of the same specified size must be
of uniform size and character of growth. Plants must be chosen with their
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mature size and growth habit in mind to avoid over-planting and conflict
with other plants, structures or underground utility lines. All plants
must comply with all Federal and State Laws requiring inspection for plant
diseases and infestation.

2.1.2 Shape and Condition
Well-branched, well-formed, sound, vigorous, healthy planting stock free
from disease, sunscald, windburn, abrasion, and harmful insects or insect
eggs and having a healthy, normal, and undamaged root system.

2.1.2.1 Deciduous Trees and Shrubs

Symmetrically developed and of uniform habit of growth, with straight
boles or stems, and free from objectionable disfigurements.

2.1.2.2 Evergreen Trees and Shrubs

Well developed symmetrical tops with typical spread of branches for each
particular species or variety.

2.1.2.3 Ground Covers and Vines

Number and length of runners and clump sizes indicated, and of the proper
age for the grade of plants indicated, furnished in removable containers,
integral containers, or formed homogeneous soil section.

2.1.3 Plant Size

Minimum sizes measured after pruning and with branches in normal position,
must conform to measurements indicated, based on the average width or
height of the plant for the species as specified in ANSI/ANLA 760.1.
Plants larger in size than specified may be provided with approval of the
Contracting Officer. When larger plants are provided, increase the ball
of earth or spread of roots in accordance with ANSI/ANLA 760.1.

2.1.4 Root Ball Size
All box-grown, field potted, field boxed, collected, plantation grown,
bare root, balled and burlapped, container grown, processed-balled, and
in-ground fabric bag-grown root balls must conform to ANSI/ANLA Z60.1.
All wrappings and ties must be biodegradable. Root growth in container
grown plants must be sufficient to hold earth intact when removed from
containers. Root bound plants will not be accepted.

2.1.4.1 Mycorrhizal fungi inoculum
Before shipment, root systems must contain mycorrhizal fungi inoculum.

2.1.5 Growth of Trunk and Crown

2.1.5.1 Deciduous Trees
A height to caliper relationship must be provided in accordance with
ANST/ANLA 760.1. Height of branching must bear a relationship to the size
and species of tree specified and with the crown in good balance with the

trunk. The trees must not be "poled" or the leader removed.

a. Single stem: The trunk must be reasonably straight and symmetrical
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with crown and have a persistent main leader.

b. Multi-stem: All countable stems, in aggregate, must average the size
specified. To be considered a stem, there must be no division of the
trunk which branches more than 6 inches from ground level.

2.1.5.2 Deciduous Shrubs

Deciduous shrubs must have the height and number of primary stems
recommended by ANSI/ANLA 760.1. Acceptable plant material must be well
shaped, with sufficient well-spaced side branches, and recognized by the
trade as typical for the species grown in the region of the project.

2.1.5.3 Coniferous Evergreen Plant Material

Coniferous Evergreen plant material must have the height-to-spread ratio
recommended by ANSI/ANLA 7Z60.1. The coniferous evergreen trees must not
be "poled" or the leader removed. Acceptable plant material must be
exceptionally heavy, well shaped and trimmed to form a symmetrical and
tightly knit plant. The form of growth desired must be as indicated.

2.1.5.4 Broadleaf Evergreen Plant Material
Broadleaf evergreen plant material must have the height-to-spread ratio
recommended by ANSI/ANLA 760.1. Acceptable plant material must be well
shaped and recognized by the trade as typical for the variety grown in the
region of the project.

2.1.5.5 Ground Cover and Vine Plant Material
Ground cover and vine plant material must have the minimum number of
runners and length of runner recommended by ANSI/ANLA 760.1. Plant
material must have heavy, well developed and balanced crown with vigorous,
well developed root system and must be furnished in containers.

2.2 TOPSOIL

2.2.1 Existing Soil
Modify to conform to requirements specified in paragraph COMPOSITION.

2.2.2 On-Site Topsoil
Surface soil stripped and stockpiled on site and modified as necessary to
meet the requirements specified for topsoil in paragraph COMPOSITION.
When available topsoil must be existing surface soil stripped and
stockpiled on-site in accordance with Section 31 23 00.00 20 EXCAVATION
AND FILL.

2.2.3 Off-Site Topsoil

Conform to requirements specified in paragraph COMPOSITION. Additional
topsoil must be furnished by the Contractor.

2.2.4 Composition
Evaluate soil for use as topsoil in accordance with ASTM D5268. From 5 to

10 percent organic matter as determined by the topsoil composition tests
of the Organic Carbon, 6A, Chemical Analysis Method described in
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DOA SSIR 42. Maximum particle size, 3/4 inch, with maximum 3 percent
retained on 1/4 inch screen. The pH must be tested in accordance with
ASTM D4972. Topsoil must be free of sticks, stones, roots, plants, and
other debris and objectionable materials. Other components must conform
to the following limits:

Silt 30 to 50 percent
Clay 7 to 20 percent
Sand 50 to 70 percent
pH 6.0 to 7.0
Soluble Salts 600 ppm maximum
2.3 SOIL CONDITIONERS

Provide singly or in combination as required to meet specified
requirements for topsoil. Soil conditioners must be nontoxic to plants.

.3.1 Lime

Commercial grade limestone containing a calcium carbonate equivalent
(C.C.E.) as specified in ASTM C602 of not less than 80 percent.

.3.2 Aluminum Sulfate

Commercial grade.

.3.3 Sulfur

100 percent elemental

.3.4 Iron

100 percent elemental

.3.5 Sand

Clean and free of materials harmful to plants.

.3.06 Perlite

Horticultural grade.

.37 Composted Derivatives

Ground bark, nitrolized sawdust, humus or other green wood waste material
free of stones, sticks, invasive species, including seeds, and soil
stabilized with nitrogen and having the following properties:

.3.7.1 Particle Size

Minimum percent by weight passing:

No. 4 mesh screen 95
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No. 8 mesh screen 80
2.3.7.2 Nitrogen Content
Minimum percent based on dry weight:

Fir Sawdust 0.
Fir or Pine Bark 1.

7

0

2.3.8 Gypsum
Coarsely ground gypsum comprised of calcium sulfate dihydrate 80 percent,
calcium 18 percent, sulfur 14 percent; minimum 96 percent passing through
20 mesh screen, 100 percent passing thru 16 mesh screen.

2.3.9 Vermiculite
Horticultural grade for planters.

2.3.10 Rotted Manure
Well rotted horse or cattle manure containing maximum 25 percent by volume
of straw, sawdust, or other bedding materials; free of seeds, stones,
sticks, soil, and other invasive species.

2.4 PLANTING SOIL MIXTURES
100 percent on-site topsoil.

2.5 FERTILIZER
Fertilizer for groundcover, wildflowers and grasses is not permitted.
Fertilizer for trees, plants, and shrubs must be as recommended by plant
supplier, except synthetic chemical fertilizers are not permitted.
Fertilizers containing petrochemical additives or that have been treated
with pesticides or herbicides are not permitted.

2.5.1 Granular Fertilizer

Organic, granular controlled release fertilizer in proportions as
indicated in recommendations from soil testing report.

2.5.2 Fertilizer Tablets
Organic, plant tablets composed of tightly compressed fertilizer chips
forming a tablet that is insoluble in water, is designed to provide a
continuous release of nutrients for at least 24 months and in proportions
as indicated in recommendations from soil testing report.

2.6 MULCH
Free from noxious weeds, mold, pesticides, or other deleterious materials.

2.6.1 Organic Mulch Materials

Provide double shredded hardwood bark mulch. Mulch shall not be dyed or
stained.
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2.7 STAKING AND GUYING MATERIAL

2.7.1 Staking Material

2.7.1.1 Tree Support Stakes
Rough sawn hard wood free of knots, rot, cross grain, bark, long slivers,
or other defects that impair strength. Stakes must be minimum 2 inches
square or 2-1/2 inch diameter by 8 feet long, pointed at one end.

2.7.1.2 Ground Stakes

Rough sawn hard wood or plastic, 2 inches square are by 3 feet long,
pointed at one end.

2.7.2 Guying Material
2.7.2.1 Guying Wire

12 gauge annealed galvanized steel, ASTM A580/A580M.
2.7.2.2 Guying Cable

Minimum five-strand, 3/16 inch diameter galvanized steel cable plastic
coated.

2.7.3 Hose Chafing Guards

New or used 2 ply 3/4 inch diameter reinforced rubber or plastic hose,
black or dark green, all of same color.

2.7.4 Flags

White surveyor's plastic tape, 6 inches long, fastened to guying wires or
cables.

2.8 ANTIDESICCANTS
Sprayable, water insoluble vinyl-vinledine complex which produce a
moisture retarding barrier not removable by rain or snow. Film must form
at temperatures commonly encountered out of doors during planting season
and have a moisture vapor transmission rate (MVT) of the resultant film of
maximum 10 grams per 24 hours at 70 percent humidity.

2.9 EROSION CONTROL MATERIALS
Erosion control material must conform to the following:

2.9.1 Erosion Control Blanket

100 percent agricultural straw stitched with a degradable nettings,
designed to degrade within 12 months.

2.9.2 Erosion Control Fabric
Fabric must be knitted construction of polypropylene yarn with uniform

mesh openings 3/4 to 1 inch square with strips of biodegradable paper.
Filler paper strips must have a minimum life of 6 months.
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2.

9.3 Erosion Control Net

Net must be heavy, twisted jute mesh, weighing approximately 1.22 pounds
per linear yard and 4 feet wide with mesh openings of approximately one
inch square.

.9.4 Hydrophilic Colloids

Hydrophilic colloids must be physiologically harmless to plant and animal
life without phytotoxic agents. Colloids must be naturally occurring,
silicate powder based, and must form a water insoluble membrane after
curing. Colloids must resist mold growth.

.9.5 Erosion Control Material Anchors

Erosion control anchors must be as recommended by the manufacturer.

.10 ROOT CONTROL BARRIER

Linear barrier with integral vertical root deflecting ribs constructed of
ultraviolet resistant polypropylene material. Color to be black. Provide
root barrier for all trees planted within 8 feet of any utility, wall,
curb or pavement. Do not encircle tree root balls with root barriers.

.11 WATER

Source of water to be approved by Contracting Officer and suitable quality
for irrigation and must not contain elements toxic to plant life,
including acids, alkalis, salts, chemical pollutants, and organic matter.
Use collected storm water or graywater when available.

.12 MYCORRHIZAL FUNGI INOCULUM

Mycorrhizal fungi inoculum must be composed of multiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

.13 SOURCE QUALITY CONTROL

The Contracting Officer and Landscape Architect of Record will inspect
plant materials at the project site and approve them. Tag plant materials
for size and quality.

PART 3 EXECUTION

3.

1 EXTENT OF WORK

Provide soil preparation, including soil conditioners and soil amendments
prior to planting. Provide tree, shrub, groundcover, seed, and sod
planting, post-planting fertilizer, edging, staking, guying, erosion
control material, root control barrier installation, and mulch topdressing
of all newly graded finished earth surfaces, unless indicated otherwise,
and at all areas inside or outside the limits of construction that are
disturbed by the Contractor's operations.

.2 ALTERNATIVE HERBICIDE TREATMENT (SOLARIZING SOIL)

Within 48 hours of subsoil preparation, saturate soil with water to a
depth of 3 feet. Immediately stake polyethylene sheeting over area to be
planted. Stake tightly to surface of soil. Maintain sheeting in place
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for a minimum of 6 weeks. Immediately after removing sheeting, cover area
to be planted with topsoil. Do not till soil prior to applying topsoil.

3.3 PREPARATION
3.3.1 Protection

Protect existing and proposed landscape features, elements, and sites from
damage or contamination. Protect trees, vegetation, and other designated
features by erecting high-visibility, reusable construction fencing.
Locate fence no closer to trees than the drip line. Plan equipment and
vehicle access to minimize and confine soil disturbance and compaction to
areas indicated on Drawings.

3.3.2 Layout
Stake out approved plant material locations and planter bed outlines on
the project site before digging plant pits or beds. The Contracting
Officer reserves the right to adjust plant material locations to meet
field conditions. Do not plant closer than 12 inches to a building wall.
Provide on-site locations for excavated rock, soil, and vegetation.

3.3.3 Erosion Control

Provide erosion control and seeding with native plant species to protect
slopes.

3.3.4 Soil Preparation
3.3.4.1 PH Adjuster Application Rates

Apply pH adjuster at rates as determined by laboratory soil analysis of
the soils at the job site.

3.3.4.2 Soil Conditioner Application Rates

Apply soil conditioners at rates as determined by laboratory soil analysis
of the soils at the job site.

3.3.4.3 Fertilizer Application Rates

Apply fertilizer at rates as determined by laboratory soil analysis of the
soils at the job site.

3.3.5 Root Control Barrier

Install geotextile fabric in the soil in a horizontal application. Use
appropriate holding device to assure fabric position. For vertical or
horizontal application, a minimum 2 inch soil cover is required over the
top surface. A minimum 18 inch extension of fabric beyond the structure
area to be protected is required to prevent root growth from growing
around fabric edges. Install linear polypropylene barrier 2 inches below
finished grade. For linear barrier application use appropriate device to
connect two pieces.

3.4 PLANT BED PREPARATION

Verify location of underground utilities prior to excavation. Protect
existing adjacent turf before excavations are made. Do not disturb
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topsoil and vegetation in areas outside those indicated on Drawings.

Where planting beds occur in existing turf areas, remove turf to a depth
that will ensure removal of entire root system. Measure depth of plant
pits from finished grade. Depth of plant pit excavation must be as
indicated and provide proper relation between top of root ball and
finished grade. 1Install plant material as specified in paragraph PLANT
INSTALLATION. Do not install trees within 10 feet of any utility lines or
building walls.

3.5 PLANT INSTALLATION
3.5.1 Individual Plant Pit Excavation

Excavate pits at least twice as large in diameter as the size of ball or
container to depth shown.

3.5.2 Plant Beds with Multiple Plants

Excavate plant beds continuously throughout entire bed as outlined to
depth shown.

3.5.3 Handling and Setting

Move plant materials only by supporting the root ball or container. Set
plant materials, in relation to surrounding finish grade, one inch above
depth at which they were grown in the nursery, collecting field or
container. Replace plant material whose root balls are cracked or damaged
either before or during the planting process.

Plant material must be set in plant beds according to the drawings.
Backfill soil mixture must be placed on previously scarified subsoil to
completely surround the root balls, and must be brought to a smooth and
even surface, blending to existing areas.

3.5.3.1 Balled and Burlapped Stock

Backfill with prepared soil mixture to approximately half the depth of
ball and then tamp and water. Carefully remove or fold back excess burlap
and tying materials from the top a minimum 1/3 depth from the top of the
rootball. Tamp and complete backfill, place mulch topdressing, and

water. Remove wires and non-biodegradable materials from plant pit prior
to backfill operations.

3.5.3.2 Bare-Root Stock

Plant so roots are arranged in a natural position. Place roots in water a
minimum of 30 minutes prior to planting. Carefully work prepared soil
mixture among roots. Tamp remainder of backfill, place mulch topdressing

and water.
3.5.3.3 Container Grown Stock
Remove from container and prevent damage to plant or root system.
3.5.3.4 Ground Covers and Vines
Plant after placing mulch topdressing. Do not remove plant materials from

flats or containers until immediately before planting. Space at intervals
indicated. Plant at a depth to sufficiently cover all roots. Start
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watering areas planted as required by temperature and wind conditions.
Apply water at a rate sufficient to ensure thorough wetting of soil to a
depth of 6 inches without run off or puddling. Smooth planting areas
after planting to provide even, smooth finish. Mulch as indicated.

Smooth planting areas before planting to provide even, smooth finish. Do
not remove plant material from flats or containers until immediately
before planting. Space at the intervals indicated. Plant at a depth to
sufficiently cover all roots. Start watering areas planted as required by
temperature and wind conditions. Apply water at a rate sufficient to
ensure thorough wetting of soil to a depth of 6 inches without run off or
puddling. Add mulch topdressing as needed.

3.5.4 Earth Mounded Watering Basin for Individual Plant Pits
Form with topsoil around each plant by replacing a mound of topsoil around
the edge of each plant pit. Watering basins must be 6 inches deep for
trees and 4 inches deep for shrubs. Eliminate basins around plants in
plant beds containing multiple plants.

3.5.5 Erosion Control Material
Install in accordance with manufacturer's instructions.

3.5.6 Placement of Mulch Topdressing
Place mulch topdressing to a depth of 3 inches.

3.5.7 Mulch Topdressing
Provide mulch topdressing over entire planter bed surfaces and individual
plant surfaces including earth mound watering basin around plants to a
depth of 3 inches after completion of plant installation and before
watering. Keep mulch out of the crowns of shrubs. Place mulch a minimum
2 to 3 inches away from trunk of shrub or tree.

3.5.8 Installation of Edging
Uniformly edge beds of plants to provide a clear cut division line between
planted area and adjacent lawn. Construct bed shapes as indicated.
Install metal edging material as indicated and as per manufacturer's
instructions. Install edging with minimum one inch left above ground
level.

3.5.9 Fertilization

3.5.9.1 Fertilizer Tablets

Place fertilizer planting tablets evenly spaced around the plant pits to
the manufacturer's recommended depth.

3.5.9.2 Granular Fertilizer

Apply granular fertilizer as a top coat prior to placing mulch layer and
water thoroughly.

3.5.10 Watering

Start watering areas planted as required by temperature and wind
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conditions. Slow deep watering must be used. Apply water at a rate
sufficient to ensure thorough wetting of soil to a depth of 12 inches
without run off or puddling. Watering of other plant material or adjacent
areas must be prevented.

3.5.11 Staking and Guying
3.5.11.1 Staking

Stake plants with the number of stakes indicated complete with double
strand of 12 gage guy wire as detailed. Attach guy wire half the tree
height but not more than 5 feet high. Drive stakes to a depth of 2-1/2 to
3 feet into the ground outside the plant pit. Do not injure the root ball.
Use hose chafer guards where guy wire comes in contact with tree trunk.

3.5.11.2 Guying
Guy plants as indicated. Attach two strands of guying wire around the tree
trunk at an angle of 45 degrees at approximately 1/2 of the trunk height.
Protect tree trunks with chafing guards where guying wire contacts the
tree trunk. Anchor guys to wood ground stakes. Fasten flags to each
guying wire approximately 2/3 of the distance up from ground level.

3.5.11.3 Chafing Guards

Use hose chafing guards, as specified where guy wire will contact the
plant.

3.5.11.4 Wood Ground Stakes
Drive wood ground stakes into firm ground outside of plant pit with top of
stake flush with ground. Place equal distance from tree trunk and around
the plant pit.

3.5.11.5 Flags

Securely fasten flags on each guy wire approximately two-thirds of the
distance up from ground level.

3.5.12 Pruning
Prune in accordance with safety requirement of TCIA Z133.

3.5.12.1 Trees and Shrubs
Remove dead and broken branches. Prune to correct structural defects
only. Retain typical growth shape of individual plants with as much
height and spread as practical. Do not cut central leader on trees. Make
cuts with sharp instruments. Do not flush cut with trunk or adjacent
branches. Collars must remain in place. Pruning must be accomplished by
trained and experienced personnel and must be accordance with TCIA A300P1.

3.5.12.2 Wound Dressing

Do not apply tree wound dressing to cuts.
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3.6 RESTORATION AND CLEAN UP

3.6.1 Restoration

Turf areas, pavements and facilities that have been damaged from the
planting operation must be restored to original condition at the
Contractor's expense.

3.6.2 Clean Up

Excess and waste material must be removed from the installed area and must
be disposed offsite at an approved landfill, recycling center, or
composting center. Adjacent paved areas must be cleared.

-— End of Section --
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SECTION 33 01 30.16

TV INSPECTION OF SEWER PIPELINES
08/16

PART 1 GENERAL
1.1 DEFINITIONS
1.1.1 CCTV Video
CD or DVD storage media containing the recorded video.
1.1.2 Cleaning

To remove soil or solid deposited materials from a pipe segment prior to
video inspection.

1.1.3 Defects

Defects in the pipe, manholes, structures, and services include cracks,
separation of joints, collapsed pipe, grade irregularities, leaks, roots,
grease buildup, offset joints, reverse grades, obstructions, delamination,
missing pipe, restrictions, fractures and similar structural
irregularities.

1.1.4 Entry Point
The leading edge of the access point or the manhole or structure wall
where the pipe segment begins. Only the pipe is video inspected from
manhole or structure wall to manhole or structure wall and does not
include any portion of the manhole or structure.

1.1.5 Exit Point
The point where the downstream access manhole or structure wall is
encountered. Only the pipe is video inspected from manhole or structure
wall to manhole or structure wall and does not include any portion of the
manhole or structure.

1.1.6 National Association of Sewer Service Companies (NASSCO)
National Association of Sewer Service Companies (NASSCO) identifies the
generally accepted industry standards for CCTV inspection, observation
coding, and certification.

1.1.7 Pipe Segment

The length of pipe from entry point to exit point along the main or
service.

1.1.8 Pipeline Assessment and Certification Program (PACP)

A CCTV Inspection standardization certification and observation coding
system sponsored by NASSCO.
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1.1.9 Point Repair
The location of a failure where a repair is has occurred.
1.1.10 Post-Installation CCTV (Post-TV)

Post-TV inspection is used to determine that installation of sanitary or
storm sewers has been completed in accordance with the contract documents.

1.1.11 Pre-Installation CCTV (Pre-TV)

Pre-TV inspection is a video inspection of existing sewer lines to confirm
cleaning activities, locations of service connections, and identify
defects in the existing sewer system infrastructure prior to any work
being performed.1.1.12 Re-TV Inspection

Upon the completion of repairs made after performing a Post-TV Inspection
or Warranty TV inspection, the mains or services are re-inspected by
performing a Re-TV inspection. Also, refers to rework for a TV-Inspection
that has video interruptions, gaps, or is not continuous.

1.1.13 TV Inspection Log

Information collected and recorded by the CCTV operator for each CCTV
inspection effort and includes pertinent information for the respective
inspection section; such as, date of inspection, location of site, CCTV
technician, direction of CCTV inspection with manhole or structure
identifiers, weather conditions, pipe size(s), pipe materials, conditions
found, locations where the conditions were found.

1.1.14 Warranty CCTV (Warranty-TV)

Warranty-TV inspection is used to determine the slip lining of sanitary or
storm sewers does not have any defects present, remains in compliance with
project specifications and Post-TV inspection.

1.2 ADMINISTRATIVE REQUIREMENTS
1.2.1 Disposal Plan

Submit a disposal plan prior to performing any work that might generate
waste materials. 1Include a complete description of the materials that are
expected to be encountered and their proposed disposal sites. No changes
to the disposal plan will be made without prior written acceptance by the
Contracting Officer.

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval.. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance with Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:

SD-07 Certificates

Disposal Plan
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1

CCTV Technician's Qualifications
Post-TV Inspection
Pre-Tv Inspection

SD-11 Closeout Submittals

Post Installation CCTV Video logs

.4 QUALITY CONTROL

4.1 CCTV Technician's Qualifications

Provide a CCTV technician with three years of total experience with the
CCTV technology. Submit a current PACP Operator certification for
personnel performing closed circuit television inspection and pipeline
assessments.

PART 2 PRODUCTS

2

.1 SYSTEM DESCRIPTION

TV inspection of sewer pipelines encompasses cleaning, CCTV inspection and
video recording of the new sanitary sewer mains included in the contract
documents. This work includes any required pre-inspection cleaning,
by-pass pumping or diversion of sanitary sewer, inspection logs, video
requirements, permits, traffic control and the legal disposal of materials
removed from the mains.

.2 EQUIPMENT

.21 Cleaning Equipment

Utilize mechanically powered equipment necessary for the proper rodding,
bucketing, brushing, root cutting, and flushing of the sewers, including a
heavy duty power rodding machine that is compatible with the cleaning to
be performed.

.2.1.1 Rodding

Provide rodding equipment capable of rodding distances of up to 1000 feet
in one set-up and having the following capabilities:

a. The ability to spin the rod either clockwise or counter-clockwise, and
be able to be pushed straight out or pulled back without rotating the
machine.

b. The capability of pulling pipe-size swabs or brushes back through the
pipeline for cleaning and flushing purposes.

.2.1.2 Bucket Machine

Provide heavy-duty bucket machines for use on dragline work to clean the
pipeline with buckets, brushes, scrapers, swabs or other similar devices
in order to effectively remove debris and provide a clean sewer for the
CCTV inspection, repair, or lining activities.
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2.2.1.3 Hydraulic Flusher

Provide hydraulic high-pressure sewer cleaners used for sewer cleaning,
specifically designed and constructed for such cleaning, that have a
minimum usable water capacity of 600 gallons and a pump capable of
delivering at least 30 gallons per minute (gpm) at 100 psi and having the
following capabilities:

a. Pressure regulator nozzle capable of adjustment from 1 psi to 1500 psi.

b. Constructed for ease of use and safety of operation with two or more
high-velocity nozzles capable of producing a scouring action from 15
to 45 degrees in lines designated to be cleaned.

c. A high-velocity gun for washing and scouring the manhole or structure
walls and floor capable of producing flows from a fine spray to a

solid stream.

d. Carry its own water tank, auxiliary engines, pumps, and hydraulically
driven hose reel.

2.2.1.4 Sanitary Sewer Cleaning Equipment
Provide movable dam type hydraulically propelled equipment constructed in
such a way that a portion of the dam may be collapsed at any time during
the cleaning operation to protect against flooding of the sanitary sewer
and having the following capabilities:

a. A movable dam equal in diameter to the pipe being cleaned.

b. A flexible scraper around the periphery to ensure the removal of
grease.

Sewer cleaning balls or other equipment, which cannot be collapsed, are
not allowed when cleaning sanitary sewer.

2.2.2 CCTV Equipment

Provide a video system capable of producing a sharply focused, well-1lit
and color balanced picture in accordance with the following requirements:

2.2.2.1 Pipe Inspection Camera and Associated Equipment
a. Provide a pipe inspection camera system that produces a video using a
pan and tilt, radial viewing, that pans a minimum of 275 degrees and
rotates 360 degrees. TIllumination sensitivity of 3 Lux or less and a

minimum of 460 lines of resolution is required.

b. Utilize video cameras specifically designed and constructed for CCTV
inspection.

c. Provide a camera that is operative in 100 percent humidity conditions.

d. Provide a camera with an accurate footage counter that displays on the
monitor the exact distance of the camera to the nearest 1/10 of a foot.

e. Provide a camera with a height adjustment so that the camera lens is

typically centered in the pipe, or higher depending on water levels in
the pipe.
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f. Provide equipment that will produce digital color images and allows
the CCTV technician to remotely balance the iris and color to produce
a clear and true video of the pipeline.

g. Provide lighting for the camera that is suitable to provide a clear
color picture of the entire periphery of the pipe.

h. Provide a reflector in front of the camera as necessary to enhance the
lighting on dark or large diameter pipes.

i. Provide an accompanying computer and recording device capable of
projecting and recording the facility location, project name,
Contractor's name, date, line size, material type, line
identification, manhole or structure ID numbers and ongoing footage
counter onto the video screen.

PART 3 EXECUTION

3.

3.

1 PREPARATION
1.1 Sewer Line Cleaning

Immediately prior to conducting CCTV activities, thoroughly clean the
segment of sewer pipe to be video inspected. Clean the segments using
hydraulically propelled, high-velocity jet, or mechanically powered
equipment.

a. During cleaning and preparation operations, undertake precautions to
protect the sewer system and property from damage. Restore property
damaged as a result of such cleaning and preparation operations to
pre-existing conditions.

b. During the course of normal cleaning operations immediately report
pre-existing damage such as broken or missing pipe to the Contracting
Officer.

c. When hydraulically propelled cleaning tools or tools which retard the
flow in the sewer line are utilized, take precautions to ensure that
the water pressure created does not damage or cause flooding on the
adjacent site.

d. Maintain access to fire hydrants for the purpose of fire protection at
all times.

e. If cleaning of an entire sewer section cannot be successfully
performed from one manhole or structure, set up the equipment on the
other entry or exit point and attempt cleaning again.

f. If successful cleaning cannot be performed from the opposite end or
the equipment fails to traverse the entire pipeline section, cease
cleaning those specific sewer sections, notify the Contracting Officer
and CCTV inspect both sides of the pipeline section to determine the
cause of the blockage.

.1.1.1 Sanitary Sewer Cleaning

Minimize the interruptions to the existing flows to perform the cleaning
of the sewers. Prevent sewage backups and immediately clear back-ups
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resulting from the cleaning operations. When possible, utilize the flow
in the sewer system to provide the necessary pressure for the hydraulic
cleaning devices. Return sewage diverted during cleaning operations to the
sanitary system and do not discharge onto any surface, or into any water
body or storm drain system.

3.1.2 Manhole or Structure Cleaning

Clean concrete and masonry surfaces prior to CCTV inspection. Completely
remove grease, laitance, loose Dbricks, mortar, unsound concrete, loose or
damaged wall mounted steps (cut flush with wall), and other materials.

Utilize water blasting (minimum 1200 psi) with compatible nozzles as the
primary method of cleaning. It is acceptable to use other methods of
cleaning such as concrete cleaners, degreasers or mechanical means to
clean the surfaces. When other cleaning methods are utilized submit
cleaning product data or process for approval. Thoroughly rinse, scrub,
and neutralize the surfaces in order to remove cleaning agents and their
reactant products. Do not allow material to pass to pipeline sections,
which could adversely affect water quality, cause stoppages, accumulations
of sand in wet wells, or damage to pumping equipment.

3.1.3 Flow Control
Reduce the flow depth to allow a minimum of 80 percent of the pipe wall to
be displayed at all times during inspection so that defects, features, and
other notable information can be collected.
3.1.3.1 Flow Reduction
Flow depth reduction can be accomplished by:
a. Providing bypass pumping.
b. High-pressure jet nozzle.
c. Plugging or by pulling the camera with a swab.
d. Performing the CCTV inspection during periods of minimal flow.

3.1.3.2 Floating the Camera

Video inspection performed while floating the camera is not acceptable.
Lower water levels as indicated in paragraph FLOW CONTROL.

3.1.4 Material Removal and Disposal

Remove sludge, dirt, roots, grease, and other solid or semi-solid material
resulting from cleaning operations at the downstream manhole or structure
of the section being cleaned.

3.1.4.1 Dams or Weirs

When hydraulic cleaning equipment is used, place dam or weir in the
downstream manhole or structure to trap such materials. Do not allow
material to pass from pipeline section to pipeline section, which could
cause stoppages, accumulations of sand in wet wells, or damage to pumping
equipment.
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3.1.4.2 Sludge and Debris Storage

Under no circumstances is sludge or other debris removed during these
operations to be stored, dumped or spilled into streets, ditches, storm
drains, or other sanitary sewer systems.

a. Dispose of solids and semi-solids resulting from the cleaning
operations no less often than the end of each work day in accordance
with the approved Disposal Plan.

b. Under no circumstances will debris be allowed to accumulate on the
work site beyond the end of each work day, except in totally enclosed
containers and as acceptable by the Contracting Officer.

c. Continuously maintain the haul route and work areas neat, clean, and
reasonably free of odor. Cleanup any spill which occurs during the
transport of cleaning or surface preparation by-products. Perform the

cleanup of any such material pursuant to this Contract and in
accordance with applicable law and environmental regulations.

d. Immediately notify the Contracting Officer of any spill and begin
clean up any such spill or waste.

e. The Government will charge to the Contractor for any costs incurred or
penalties imposed upon the Government as a result of the spill, dump
or discard.

f. Under no circumstances is this material to be discharged into the
waterways or any place other than where authorized to do so in
accordance with the approved Disposal Plan.

3.1.4.3 Hauling of Waste Material

Provide vehicles hauling such waste material that meet the following
requirements:

a. Provide transport vehicles of the type(s) approved for this
application by the jurisdictions where those vehicles will be operated

in the performance of activities associated with this Contract.

b. Provide transport vehicles with watertight bodies equipped and fitted
with seals and covers to prohibit material spillage or drainage.

c. Clean vehicles to prevent deposits of material on roadways.

d. Load vehicles within legal weight limits and operate safely within
traffic speed regulations.

e. The routes used for the conveyance of this material on a regular basis
is subject to approval by the local governing bodies having
jurisdiction over such routes.

3.2 APPLICATION
3.2.1 Inspection of Sewer Lines
Inspection of sewer lines applies to Pre-TV inspection, Post-TV

inspection, RE-TV inspection and Warranty-TV inspection. Perform
inspections of sewer lines in the presence of the Contracting Officer.
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3.2.1.1 Communication

Set up hand operated radios, telephones, or other means of communication
between the entry and exit points being inspected to ensure uninterrupted
communication between members of the CCTV crew when manually operated
winches are used to pull the television camera through the line.

3.2.1.2 Flush Main

Introduce a minimum of 1000 gallons of clear, potable water into the
upstream manhole or structure or access structure of the mains to be CCTV
inspected just prior to inserting the camera. The Contractor is
responsible for collecting and disposing of the water in accordance with
the approved disposal plan.

3.2.1.3 Camera Operation

Set counter to 0.00 feet at the entry point, which is the beginning
manhole or structure wall. Move the camera through the line in either
direction at a moderate speed, stopping to permit proper documentation of
the sewer's condition or service connection locations. In no case will
the camera be operated at a speed greater than 30 feet per minute. Slowly
pan and tilt the camera at the beginning and ending manhole, structure
connections, service connections, Jjoints, visible defects, and pipe
arterial transitions. Provide a full 360 degree view of the pipe, joints,
and service connections.

Utilize manual winches, power winches, cable, powered rewinds or other
devices that do not obstruct the camera view or interfere with camera
operation or CCTV inspection of the pipe conditions as the camera is moved
through the sewer line.

3.2.1.3.1 Recording Defects

During CCTV inspection, temporarily stop the camera at each defect or
feature along the line.

3.2.1.4 Documentation of CCTV Inspection

Documentation of CCTV inspection applies to Pre-TV inspection, Post-TV
inspection, RE-TV inspection and Warranty-TV inspection.

Utilize a data logger and reporting system that is PACP compliant to make
a video and audio recording of the CCTV inspections. Submit video
recordings, inspection logs and digital photographs as indicated below.

3.2.1.4.1 Video Recordings

Provide a color video showing the completed work and document the
inspection on a digital recorder. Capture inspection video in either
MPEG4 or Windows Media Video (WMV) format with a minimum resolution of 352
x 240 pixels and an interlaced frame rate at a minimum of 24 frames per
second. Save video on CD or DVD. However, the CCTV inspection video of a
segment must be wholly contained on a single CD or DVD. The video
recording must meet the following requirements:

a. Provide a continuous and uninterrupted recorded video for the pipe
segment being examined. Include the official project title,
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Contracting party, Contractor's name, street name, manhole or
structure ID numbers, direction of video and flow, date and time video
was recorded, continuous counter text, pipe size and material,
material changes in the pipe segment, audio and text call outs of
laterals, fixtures and problem areas in the recorded video.

b. Include an audio track recorded by the CCTV technician during the
actual inspection work with a description of the parameters of the
line being inspected on the video recordings. The audio may be from
the voice of the CCTV technician or it may be computer generated.

c. Include the location, pipe diameter, pipe material, defects, service
lateral locations and any unusual conditions found in PACP format.

d. Submit labeled CDs or DVDs of the video inspections.

e. Without exception, CCTV inspections must be continuous without wvideo
interruption or gaps for pipe segments.

f. Clean, flush, and RE-TV pipe segments with video interruptions or gaps.
3.2.1.4.2 TV Inspection Logs

Submit computer generated records that clearly show the location and
orientation in relation to an adjacent manhole or structure of each
infiltration point observed during the inspection.

Record other points of significance such as locations and orientations of
service connections, missing or broken pipe, roots, the presence of
grease, scale or corrosion, bellies, fractures, cracks, and other
discernible features using PACP designations.

3.2.1.4.3 Digital Photographs

Submit JPEG images at a minimum resolution of 640 x 480 pixels. Save
digital photographs in JPEG file format on CD or DVD. Document noted
defects and lateral connections as color digital files and hard copy
print-outs. Photo logs are to accompany each photo submitted.

3.2.2 Pre-TV Inspection

Immediately after cleaning has been performed, complete a Pre-TV
inspection, in accordance with paragraph INSPECTION OF SEWER LINES.
Submit Pre-TV inspection documentation in accordance with paragraph
DOCUMENTATION OF CCTV INSPECTION.3.2.3 Post-TV Inspection

Immediately after visual, deflection, pressure and leak testing and
service reconnections are complete on a pipe segment, complete Post-TV
inspection accordance with paragraph INSPECTION OF SEWER LINES. Submit
Post-TV inspection documentation in accordance with paragraph
DOCUMENTATION OF CCTV INSPECTION.

3.2.3.1 Post-TV Defects
If defects are found in the mains or services during the Post-TV
inspection make repairs according to the specifications. RE-TV all

repairs accordance with paragraph INSPECTION OF SEWER LINES. Provide
additional RE-TV inspections of complete pipe segments as follows:
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a. Perform a RE-TV inspection of the complete pipe segment. If no
additional defects are found in the Re-TV inspections, then the
Post-TV inspection is complete.

b. If defects are found in these additional inspections make repairs
according to the specifications and provide Re-TV inspection for the
complete pipe segment.

c. If defects are found in these additional inspections make repairs
according to the specifications and Re-TV the repaired pipe segments
until no Post-TV defects are found.

3.2.4 RE-TV Inspection

After repairs are made to a main or service, complete RE-TV inspection

accordance with paragraph INSPECTION OF SEWER LINES and DOCUMENTATION OF

CCTV INSPECTION.

3.3 FIELD QUALITY CONTROL
3.4 CLOSEOUT ACTIVITIES
3.4.1 CCTV Video Records

Submit Post Installation CCTV Video logs and copies of sewer CCTV
inspections in PACP format to Contracting Officer.

-— End of Section --
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PART 1
1.1

GENERAL
REFERENCES

SECTION 33 11 00

WATER UTILITY DISTRIBUTION PIPING

02/18

The publications listed below form a part of this specification to the

extent referenced.
the basic designation only.

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

AWWA

ASME INTERNATIONAL

B1.20.1

B1.20.3

B16.1

B16.18

B16.26

B18.2.2

B18.5.2.1M

B18.5.2.2M

The publications are referred to within the text by

(ASME)

(2013; R 2018) Pipe Threads, General
Purpose (Inch)

(1976; R 2013) Dryseal Pipe Threads (Inch)

(2020) Gray Iron Pipe Flanges and Flanged
Fittings Classes 25, 125, and 250

(2018) Cast Copper Alloy Solder Joint
Pressure Fittings

(2018) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

(2015) Nuts for General Applications:
Machine Screw Nuts, Hex, Square, Hex
Flange, and Coupling Nuts (Inch Series)

(2006; R 2011) Metric Round Head Short
Square Neck Bolts

(1982; R 2010) Metric Round Head Square
Neck Bolts

AMERICAN WATER WORKS ASSOCIATION (AWWA)

B300

B301

C104/A21.

Cl110/A21.

Cl111/A21.

Cl15/A21.

C151/A21.

4

10

11

15

51

(2018) Hypochlorites
(2010) Liguid Chlorine

(2016) Cement-Mortar Lining for
Ductile-Iron Pipe and Fittings for Water

(2012) Ductile-Iron and Gray-Iron Fittings
for Water

(2017) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

(2011) Flanged Ductile-Iron Pipe With
Ductile-Iron or Gray-Iron Threaded Flanges

(2017) Ductile-Iron Pipe, Centrifugally
Cast
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AWWA C153/A21.53 (2019) Ductile-Iron Compact Fittings for
Water Service

AWWA C213 (2015) Fusion-Bonded Epoxy Coating for the
Interior and Exterior of Steel Water
Pipelines

AWWA C500 (2009) Metal-Seated Gate Valves for Water

Supply Service
AWWA C502 (2018) Dry-Barrel Fire Hydrants

AWWA C504 (2015) Standard for Rubber-Seated
Butterfly Valves

AWWA C509 (2015) Resilient-Seated Gate Valves for
Water Supply Service

AWWA C511 (2017) Reduced-Pressure Principle Backflow
Prevention Assembly

AWWA C515 (2015) Reduced-Wall, Resilient-Seated Gate
Valves for Water Supply Service

AWWA C550 (2017) Protective Interior Coatings for
Valves and Hydrants

AWWA Co600 (2017) Installation of Ductile-Iron Mains
and Their Appurtenances

AWWA C651 (2014) Standard for Disinfecting Water
Mains

AWWA C655 (2009) Field Dechlorination

AWWA C700 (2015) Cold-Water Meters - Displacement

Type, Metal Alloy Main Case

AWWA C701 (2015) Cold-Water Meters - Turbine Type
for Customer Service

AWWA C706 (2010) Direct-Reading, Remote-Registration
Systems for Cold-Water Meters

AWWA C707 (2010; R 2016) Encoder-Type
Remote-Registration Systems for Cold-Water
Meters

AWWA C800 (2014) Underground Service Line Valves and
Fittings

AWWA M6 (2012) Water Meters - Selection,

Installation, Testing, and Maintenance

AWWA M41 (2009; 3rd Ed) Ductile-Iron Pipe and
Fittings
AWWA M55 (2006) PE Pipe - Design and Installation
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ASTM INTERNATIONAL (ASTM)

ASTM A47/A4TM (1999; R 2018; E 2018) Standard
Specification for Ferritic Malleable Iron
Castings

ASTM A48/A48M (2003; R 2016) Standard Specification for

Gray Iron Castings

ASTM A307 (2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM A536 (1984; R 2019; E 2019) Standard
Specification for Ductile Iron Castings

ASTM A563 (2015) Standard Specification for Carbon
and Alloy Steel Nuts

ASTM B32 (2020) Standard Specification for Solder
Metal
ASTM B61 (2015) Standard Specification for Steam or

Valve Bronze Castings

ASTM B62 (2017) Standard Specification for
Composition Bronze or Ounce Metal Castings

ASTM B88 (2020) Standard Specification for Seamless
Copper Water Tube

ASTM C94/C94M (2020) Standard Specification for
Ready-Mixed Concrete

ASTM C1433 (2016b) Standard Specification for Precast
Reinforced Concrete Monolithic Box
Sections for Culverts, Storm Drains, and
Sewers

ASTM F1674 (2011) Standard Test Method for Joint
Restraint Products for Use with PVC Pipe

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH

(FCCCHR)
FCCCHR List (continuously updated) List of Approved
Backflow Prevention Assemblies
FCCCHR Manual (10th Edition) Manual of Cross-Connection

Control

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-80 (2019) Bronze Gate, Globe, Angle and Check
Valves
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NEPA 24 (2019, TIA 19-1) Standard for the
Installation of Private Fire Service Mains
and Their Appurtenances

NSF INTERNATIONAL (NSF)

NSF 372 (2016) Drinking Water System Components -
Lead Content

NSF/ANSI 14 (2019) Plastics Piping System Components
and Related Materials

NSF/ANSTI 61 (2020) Drinking Water System Components -
Health Effects

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-600-01 (2016; with Change 5, 2020) Fire
Protection Engineering for Facilities

UNDERWRITERS LABORATORIES (UL)

UL 246 (2011; Reprint Dec 2018) UL Standard for
Safety Hydrants for Fire-Protection Service

UL 262 (2004; Reprint Oct 2011) Gate Valves for
Fire-Protection Service

1.2 DEFINITIONS
1.2.1 Water Mains

Water mains include water piping having diameters 4 through 14 inch,
specific materials, methods of joining and any appurtenances deemed
necessary for a satisfactory system.

1.2.2 Water Service Lines

Water service lines include water piping from a water main to a building
service at a point approximately 5 feet from building or the point
indicated on the drawings, specific materials, methods of joining and any
appurtenances deemed necessary for a satisfactory system.

1.2.3 Additional Definitions

For additional definitions refer to the definitions in the applicable
referenced standard.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance with Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:
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1

1

SD-01 Preconstruction Submittals
System Connection and Outage Plan
SD-03 Product Data
Pipe, Fittings, Joints and Couplings
Valves
Valve Boxes
Fire Hydrants
Pipe Restraint
Tapping Sleeves
Corporation Stops
Disinfection Procedures
SD-06 Test Reports
Backflow Preventer Tests
Bacteriological Samples
Hydrostatic Sewer Test
Leakage Test
Hydrostatic Test
SD-07 Certificates
Pipe, Fittings, Joints and Couplings
Lining
Valves
Fire Hydrants
Turbine Type Meters
Backflow CertificateSD-08 Manufacturer's Instructions
Ductile Iron Piping

Copper Pipe For Service Lines

.4 QUALITY CONTROL

4.1 Regulatory Requirements

Comply with NSF/ANSI 14 or NSF/ANSI 61 and NSF 372 for materials for
potable water systems; comply with lead content requirements for
"lead-free" plumbing as defined by the U.S. Safe Drinking Water Act
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effective January 2014. Provide materials bearing the seal of the
National Sanitation Foundation (NSF) for potable water service.

Comply with NFPA 24 for materials, installation, and testing of fire main
piping and components.

4.2 Qualifications
.5 DELIVERY, STORAGE, AND HANDLING

.5.1 Delivery and Storage

Inspect materials delivered to site for damage. Unload and store with
minimum handling and in accordance with manufacturer's instructions.

Store materials on site in enclosures or under protective covering. Store
plastic piping, Jjointing materials and rubber gaskets under cover out of
direct sunlight. Do not store materials directly on the ground. Keep
inside of pipes, fittings, valves, fire hydrants, and other accessories
free of dirt and debris.

.5.2 Handling

Handle pipe, fittings, wvalves, fire hydrants, and other accessories in
accordance with manufacturer's instructions and in a manner to ensure
delivery to the trench in sound undamaged condition. Avoid injury to
coatings and linings on pipe and fittings; make repairs if coatings or
linings are damaged. Do not place other material, hooks, or pipe inside a
pipe or fitting after the coating has been applied. Inspect the pipe for
defects before installation. Carry, do not drag pipe to the trench. Use
of pinch bars and tongs for aligning or turning pipe will be permitted
only on the bare ends of the pipe. Clean the interior of pipe and
accessories of foreign matter before being lowered into the trench and
keep them clean during laying operations by plugging. Replace defective
material without additional expense to the Government. Store rubber
gaskets, not immediately installed, under cover or out of direct sunlight.

Handle ductile iron pipe, fittings, and accessories in accordance with
AWWA C600 and AWWA M41. Handle PE pipe, fittings, and accessories in
accordance with AWWA M55.

PART 2 PRODUCTS

2.

1 MATERIALS

Provide all materials in accordance with AWWA C800 and as indicated
herein. Provide valves and fittings with pressure ratings equivalent to
the pressure ratings of the pipe.

1.1 Pipe, Fittings, Joints And Couplings

Submit manufacturer's standard drawings or catalog cuts, except submit
both drawings and cuts for push-on joints. Include information concerning
gaskets with submittal for joints and couplings.

.1.1.1 Ductile-Iron Piping

1010101 Pipe and Fittings

Pipe, except flanged pipe, AWWA C151/A21.51. Flanged pipe,
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AWWA C115/A21.15. Fittings, AWWA C110/A21.10 or AWWA C153/A21.53;
fittings with push-on joint ends are to meet the same requirements as
fittings with mechanical-joint ends, except for the factory modified bell
design. Provide fittings with pressure ratings equivalent to that of the
pipe. Provide compatible pipe ends and fittings for the specified

joints. Provide cement-mortar lining, AWWA C104/A21.4, standard thickness
on pipe and fittings.

2.1.1.1.2 Joints and Jointing Material

Provide push-on joints or mechanical joints for pipe and fittings unless
otherwise indicated.

a. Push-On Joints: Shape of pipe ends and fitting ends, gaskets, and
lubricant for joint assembly as recommended in AWWA C111/A21.11.

b. Mechanical Joints: Dimensional and material requirements for pipe
ends, glands, bolts and nuts, and gaskets as recommended in
AWWA Cl11/A21.11.

c. Flanged Joints: Bolts, nuts, and gaskets for flanged connections as
recommended in Appendix A of AWWA C115/A21.15. Provide
AWWA C115/A21.15 ductile iron flanges and conform to ASME Bl6.1, Class
125. Provide ASTM A536 epoxy coated steel set screw flanges. Gasket
and lubricants for set screw flanges, in accordance with
mechanical-joint gaskets specified in AWWA CI111/A21.11.

d. Insulating Joints: Designed to prevent metal-to-metal contact at the
joint between adjacent sections of piping. Provide flanged type joint
with insulating gasket, insulating bolt sleeves, and insulating
washers. Provide full face dielectric type gaskets, as recommended in
the Appendix to AWWA C115/A21.15. Bolts and nuts, as recommended in
the Appendix to AWWA C115/A21.15.

e. Sleeve-Type Mechanical Coupled Joints: As specified in the paragraph
SLEEVE-TYPE MECHANICAL COUPLINGS.

2.1.1.2 Copper Pipe For Service Lines
2.1.1.2.1 Copper Tubing and Associated Fittings
Provide ASTM B88, Type K copper tubing. Provide AWWA C800 fittings.
AWWA C800 includes ASME B1.20.3, ASME B1.20.1, ASME B16.18 solder-type
Jjoint fittings.
2.1.2 Valves
Provide a protective interior coating in accordance with AWWA C550.
2.1.2.1 Gate Valves 3 Inch Size and Larger
AWWA C500, AWWA C509, AWWA C515, or UL 262 and:
a. AWWA C500: nonrising stem type with double-disc gate and
mechanical-joint ends or push-on Jjoint ends compatible for the

adjoining pipe.

b. AWWA C509 or AWWA C515: nonrising stem type with mechanical-joint ends
or resilient-seated gate valves 3 to 12 inches in size.
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c. UL 262: inside-screw type with operating nut, double-disc or
split-wedge type gate, designed for a hydraulic working pressure of 175
psi, and have mechanical-joint ends or push-on joint ends as
appropriate for the pipe to which it is joined.

Match materials for UL 262 gate valves to the reference standards
specified in AWWA C500. Gate valves open by counterclockwise rotation of
the valve stem. Stuffing boxes have 0-ring stem seals. Stuffing boxes
are bolted and constructed so as to permit easy removal of parts for
repair. Provide valve ends and gaskets for connection to sleeve-type
mechanical couplings that conform to the requirements specified for the
joint or coupling. Provide gate valves with threaded ends. Provide all
valves from one manufacturer.

2.1.2.2 Rubber-Seated Butterfly Valves

Provide rubber-seated butterfly valves and wafer type valves that match
the performance requirements of AWWA C504. Wafer type valves not meeting
laying length requirements are acceptable if supplied and installed with a
spacer, providing the specified laying length. Meet all tests required by
AWWA C504. Flanged-end valves are required in a pit. Provide a union or
sleeve-type coupling in the pit to permit removal. Direct-bury
mechanical-end valves 3 through 10 inches in diameter. Provide a valve
box, means for manual operation, and an adjacent pipe joint to facilitate
valve removal. Provide valve operators that restrict closing to a rate
requiring approximately 60 seconds, from fully open to fully closed.

2.1.2.3 Water Service Valves
2.1.2.3.1 Gate Valves Smaller than 3 Inch in Size on Buried Piping

Gate valves smaller than 3 inch size on Buried Piping MSS SP-80, Class
150, solid wedge, nonrising stem, with flanged or threaded end
connections, a union on one side of the valve, and a handwheel operator.

2.1.2.3.2 Gate Valves Smaller Than 3 Inch Size in Valve Pits

MSS SP-80, Class 150, solid wedge, inside screw, rising stem. Provide
valves with flanged or threaded end connections, a union on one side of
the valve, and a handwheel operator.

2.1.2.3.3 Check Valves Smaller than 2 Inch in Size

Provide check valves with a minimum working pressure of 150 psi or as
indicated with a clear waterway equal to the full nominal diameter of the
valve. Valves open to permit flow when inlet pressure is greater than the
discharge pressure, and close tightly to prevent return flow when
discharge pressure exceeds inlet pressure. Cast the size of the wvalve,
working pressure, manufacturer's name, initials, or trademark on the body
of each valve.

Provide valves for screwed fittings, made of lead-free bronze and in
conformance with MSS SP-80, Class 150, Types 3 and 4 compatible for the
application.

2.1.2.4 Valve Boxes

Provide a valve box for each gate valve on buried piping, except where
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indicator post is shown. Construct adjustable valve boxes manufactured
from cast iron of a size compatible for the valve on which it is used.
Provide cast iron valve boxes with a minimum cover and wall thickness of
3/16 inch and conforming to ASTM A48/A48M, Class 35B. Coat the cast-iron

box with a heavy coat of bituminous paint. Provide a round head. Cast
the word "WATER" on the lid. The minimum diameter of the shaft of the box
is 5 1/4 inches. Provide precast concrete valve box.

2.1.2.5 Valve Pits

Construct the valve pits at locations indicated or as required above and
in accordance with the details shown.

2.1.3 Fire Hydrants
2.1.3.1 Fire Hydrants

Provide fire hydrants where indicated. Paint fire hydrants with at least
one coat of primer and two coats of enamel paint. Paint barrel and bonnet
colors in accordance with UFC 3-600-01. Stencil fire hydrant number and
main size on the fire hydrant barrel using black stencil paint.

2.1.3.1.1 Dry-Barrel Type Fire Hydrants

Provide Dry-barrel type fire hydrants, AWWA C502 or UL 246, "Base Valve"
with 6 inch inlet, 5 1/4 inch valve opening, one 4 1/2 inch pumper
connection, and two 2 1/2 inch hose connections. Provide mechanical-joint
or push-on joint end inlet; with end matching requirements as specified in
AWWA C502 or UL 246 for size and shape of operating nut, cap nuts, and
threads on hose and pumper connections. Provide fire hydrants with
frangible sections as mentioned in AWWA C502. Provide fire hydrant with
special couplings joining upper and lower sections of fire hydrant barrel
that break from a force imposed by a moving vehicle.

2.1.4 Meters

Submit certificates certifying all required and recommended tests set
forth in the referenced standard and AWWA M6 have been performed and
comply with all applicable requirements of the referenced standard and
AWWA M6 within the past three years. Include certification that each
meter has been tested for accuracy of registration and that each meter
complies with the accuracy and capacity requirements of the referenced
standard when tested in accordance with AWWA M6.

Include a register with all meters whether they are or are not connected
to a remote reading system.

2.1.4.1 Turbine Type Meters
Provide AWWA C701 Class I Advanced Metering Infrastructure (AMI) and
Direct Digital Communication (DDC) compatible meter with a strainer
screen. Main casing constructed of copper alloy containing not less than
75 percent copper, or cast iron with protective coating in accordance with
AWWA C213 or AWWA C550.

2.1.4.2 Register
Provide AWWA C700 permanently sealed straight-reading register for use in

a submerged environment supplied by the meter manufacturer. Equip
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register with U.S. gallons readings. Use a direct reading remote register
designed in accordance with AWWA C706 with an encoder type remote register
designed in accordance with AWWA C707.

2.1.4.3 Strainers
Provide AWWA C701 strainer recommended and supplied by the meter
manufacturer. Provide strainer of the same material as the meter body
(i.e., bronze, ductile, or stainless).

2.1.4.4 Meter Connections

Provide connections compatible with the type of pipe and conditions
encountered.

2.1.4.5 Advanced Metering Infrastructure

Contractor is to ensure that the meter(s) transmit the specified data to
the DAS.

2.1.4.6 Direct Digital Control System Interface
Provide all meters with the capability of providing pulse output to the
DDC system provided in Section 23 09 00.00 22 INSTRUMENTATION AND CONTROL
FOR HVAC.

2.1.4.7 Meter Setter

Provide AWWA C800 meter setter with inlet and outlet wvalves.

2.1.4.8 Meter Boxes

Provide meter boxes of sufficient size to completely enclose the meter and
shutoff valve or service stop and in accordance with the details shown on
the drawings. Provide a meter boxes or vaults with a height equal to the
distance from invert of the service line to finished grade at the meter
location.

2.1.4.8.1 Cast Iron

Provide ASTM A48/A48M, Class 25 cast iron meter box and lid. Provide a
round lid with precast holes for remote electronic meter reading modules
having the word "WATER" cast on the top surface.

2.1.4.8.2 Precast Concrete Meter Boxes
Provide ASTM C1433 precast concrete meter boxes with ASTM A48/A48M, Class
25 cast iron 1lid. Provide a ASTM A48/A48M, Class 25 cast iron with
precast holes for remote electronic meter reading modules round lid having
the word "WATER" cast on it. Provide meter boxes of sufficient size to
completely enclose the meter and shutoff valve or service stop and in
accordance with the details shown on the drawings.

2.1.4.8.2.1 Fittings

Provide flanged fittings for pipe 3 inches and larger.
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2.1.4.8.2.2 Vault Valves
Provide ball or outside screw and yoke (0S&Y) valves in meter vault.
2.1.4.8.3 Plastic Meter Boxes

Provide manufactured plastic boxes and lids meeting the following
requirements:

a. One-piece molded construction

b. Vertical load rating for medium duty use of 15,000 lbs
c. Ultraviolet (UV) exterior surface protection

d. White interior surface

Provide a ASTM A48/A48M, Class 25 cast iron ring and round 1lid.
2.1.5 Backflow Preventers

Provide a bronze cast iron, or ductile iron body AWWA C511 reduced
pressure principle type backflow preventer as specified on drawings.
Include shutoff and bypass valves as required for device certification and
testing. Provide strainer upstream of device to protect valves from
damage .

The particular make, model, and size of backflow preventers to be
installed must be included in the latest edition of the List of Approved
Backflow Prevention Assemblies issued by the FCCCHR List and be
accompanied by a backflow certificate of full approval from FCCCHR List.
Select materials for piping, strainers, and valves used in assembly
installation that are galvanically compatible. Materials joined,
connected, or otherwise in contact are to have no greater than 0.25 V
difference on the Anodic Index, unless separated by a dielectric type
union or fitting.

2.1.5.1 Backflow Preventer Enclosure

Provide an insulated, heated enclosure for freeze protection of all
outdoor backflow preventor installations.

2.1.6 Disinfection

Chlorinating materials are to conform to: Chlorine, Liquid: AWWA B301;
Hypochlorite, Calcium and Sodium: AWWA B300.

2.2 ACCESSORIES
2.2.1 Pipe Restraint
2.2.1.1 Thrust Blocks

Use ASTM C94/C94M concrete having a minimum compressive strength of 2,500
psi at 28 days.

2.2.1.2 Joint Restraint

Provide restrained joints in accordance with NFPA 24, Chapter 10 and in
accordance with ASTM F1674.
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Provide mechanical joint restraint or metal harness fabricated by the pipe
manufacturer.

2.2.2 Protective Enclosures

Provide Freeze-Protection Enclosures that are insulated and designed to

protect aboveground water piping, equipment, or specialties from freezing
and damage, with heat source to maintain minimum internal temperature of 40
degrees F when external temperatures reach as low as -5 degrees F.

2.2.2.1 Housing

Reinforced and insulated aluminum or fiberglass construction; with
anchoring devices for attaching housing to concrete base, access doors
with locking devices, sized to allow access and service of the protected
unit, drain openings, and an electric heating cable or heater with
self-limiting temperature control.

2.2.3 Tapping Sleeves

Provide cast gray, ductile, malleable iron or stainless steel,
split-sleeve type tapping sleeves of the sizes indicated for connection to
existing main with flanged or grooved outlet, and with bolts, follower
rings and gaskets on each end of the sleeve. Utilize similar metals for
bolts, nuts, and washers to minimize the possibility of galvanic
corrosion. Provide dielectric gaskets where dissimilar metals adjoin.
Provide a tapping sleeve assembly with a maximum working pressure of 150
psi. Provide bolts with square heads and hexagonal nuts. Longitudinal
gaskets and mechanical joints with gaskets as recommended by the
manufacturer of the sleeve. When using grooved mechanical tee, utilize an
upper housing with full locating collar for rigid positioning which
engages a machine-cut hole in pipe, encasing an elastomeric gasket which
conforms to the pipe outside diameter around the hole and a lower housing
with positioning lugs, secured together during assembly by nuts and bolts
as specified, pre-torqued to 50 foot-pounds.

2.2.4 Sleeve-Type Mechanical Couplings

Use couplings to join plain-end piping by compression of a ring gasket at
each end of the adjoining pipe sections. The coupling consists of one
middle ring flared or beveled at each end to provide a gasket seat; two
follower rings; two resilient tapered rubber gaskets; and bolts and nuts
to draw the follower rings toward each other to compress the gaskets.
Provide true circular middle ring and the follower rings sections free
from irregularities, flat spots, and surface defects; provide for
confinement and compression of the gaskets. For ductile iron pipe, the
middle ring is cast-iron. Malleable and ductile iron are to meet the
requirements of ASTM A47/A47M and ASTM A536, respectively. Use gaskets for
resistance to set after installation and to meet the requirements
specified for gaskets for mechanical joint in AWWA C111/A21.11. Provide
track-head type bolts ASTM A307, Grade A, with nuts, ASTM A563, Grade A;
or round-head square-neck type bolts, ASME B18.5.2.1M and ASME B18.5.2.2M
with hex nuts, ASME B18.2.2. Provide 5/8 inch diameter bolts; minimum
number of bolts for each coupling is per manufacturer's recommendations.
Shape bolt holes in follower rings to hold fast to the necks of the bolts
used. Do not use mechanically coupled joints using a sleeve-type
mechanical coupling as an optional method of jointing except where
pipeline is adequately anchored to resist tension pull across the joint.
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Provide a tight flexible joint with mechanical couplings under reasonable
conditions, such as pipe movements caused by expansion, contraction,
slight settling or shifting in the ground, minor variations in trench
gradients, and traffic vibrations. Match coupling strength to that of the
adjoining pipeline.

2.2.5 Insulating Joints

Provide a rubber-gasketed insulating joint or dielectric coupling between
pipe of dissimilar metals which will effectively prevent metal-to-metal
contact between adjacent sections of piping.

2.2.6 Dielectric Fittings

Install dielectric fittings between threaded ferrous and nonferrous
metallic pipe, fittings and valves, except where corporation stops join
mains to prevent metal-to-metal contact of dissimilar metallic piping
elements and compatible with the indicated working pressure.

2.2.7 Water Service Line Appurtenances

2.2.7.1 Corporation Stops
Ground key type; lead-free bronze, ASTM B61 or ASTM B62,; compatible with
the working pressure of the system and solder-joint, or flared tube
compression type joint. Threaded ends for inlet and outlet of corporation
stops, AWWA C800; coupling nut for connection to flared copper tubing,
ASME B16.26.

2.2.7.2 Curb or Service Stops
Ground key, round way, inverted key type,;, made of lead-free bronze,
ASTM B6lor ASTM B62; and compatible with the working pressure of the
system. Provide compatible ends for connection to the service piping.
Cast an arrow into body of the curb or service stop indicating direction
of flow.

2.2.7.3 Goosenecks
Manufacture goosenecks from Type K copper tubing; provide joint ends for
goosenecks compatible with connecting to corporation stop and service
line.

2.2.7.4 Curb Boxes
Provide a curb box for each curb or service stop manufactured from cast
iron, size capable of containing the stop where it is used. Provide a
round head. Cast the word "WATER" on the lid. Factory coat the box with
a heavy coat of bituminous paint.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Connections to Existing System

Perform all connections to the existing water system in the presence of
the Contracting Officer. Provide System Connection and Outage Plan.
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3.1.2 Operation of Existing Valves

Do not operate valves within or directly connected to the existing water
system unless expressly directed to do so by the Contracting Officer.

3.1.3 Earthwork

Perform earthwork operations in accordance with Section 31 23 00.00 20
EXCAVATION AND FILL.

3.2 INSTALLATION

Install all materials in accordance with the applicable reference
standard, manufacturers instructions and as indicated herein.

3.2.1 Piping
3.2.1.1 General Requirements

Install pipe, fittings, joints and couplings in accordance with the
applicable referenced standard, the manufacturer's instructions and as
specified herein.

3.2.1.1.1 Termination of Water Lines

Terminate the work covered by this section at a point approximately 5 feet
from the building, unless otherwise indicated.

Do not lay water lines in the same trench with gas lines, fuel lines,
electric wiring, or any other utility. Do not install copper tubing in
the same trench with ferrous piping materials. Where nonferrous metallic
pipe (i.e., copper tubing) crosses any ferrous piping, provide a minimum
vertical separation of 12 inches between pipes.

3.2.1.1.2 Pipe Laying and Jointing

Remove fins and burrs from pipe and fittings. Before placing in position,
clean pipe, fittings, valves, and accessories, and maintain in a clean
condition. Provide proper facilities for lowering sections of pipe into
trenches. Under no circumstances is it permissible to drop or dump pipe,
fittings, valves, or other water line material into trenches. Cut pipe
cleanly, squarely, and accurately to the length established at the site
and work into place without springing or forcing. Replace a pipe or
fitting that does not allow sufficient space for installation of jointing
material. Blocking or wedging between bells and spigots is not
permitted. Lay bell-and-spigot pipe with the bell end pointing in the
direction of laying. Grade the pipeline in straight lines; avoid the
formation of dips and low points. Support pipe at the design elevation
and grade. Secure firm, uniform support. Wood support blocking is not
permitted. Lay pipe so that the full length of each section of pipe and
each fitting rests solidly on the pipe bedding; excavate recesses to

accommodate bells, joints, and couplings. Provide anchors and supports
for fastening work into place. Make provision for expansion and
contraction of pipelines. Keep trenches free of water until joints have

been assembled. At the end of each work day, close open ends of pipe

temporarily with wood blocks or bulkheads. Do not lay pipe when

conditions of trench or weather prevent installation. Provide a minimum of
36 to 42 inches depth of cover over top of pipe.

SECTION 33 11 00 Page 14



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

3.2.1.1.3 Tracer Wire

Install a continuous length of tracer wire for the full length of each run
of nonmetallic pipe. Attach wire to top of pipe in such manner that it
will not be displaced during construction operations.

3.2.1.1.4 Connections to Existing Water Lines

Make connections to existing water lines after coordination with the
facility and with a minimum interruption of service on the existing line.
Make connections to existing lines under pressure in accordance with the
recommended procedures of the manufacturer of the pipe being tapped and as
indicated. Tap existing waterlines only as authorized by Contracting
Officer, all active waterlines shall be secured from service prior to
tapping, cut-in-sleeves shall be used unless wet taps are specifically
authorized.

3.2.1.1.5 Sewer Manholes

No water piping is to pass through or come in contact with any part of a
sewer manhole and shall be laid with a horizontal clearance of 10 feet
(edge to edge distance) unless alternative piping materials or encasement
is utilized as described in UNUSUAL CONDITIONS paragraph below.

3.2.1.1.6 Water Piping Parallel With Sewer Piping

a. Normal Conditions: Lay water piping at least 10 feet horizontally from
sewer or sewer manhole whenever possible (edge to edge distance) .
Measure the distance from outside edge to outside edge of pipe or
outside edge of manhole. When local conditions prevent horizontal
separation install water piping in a separate trench with the bottom
of the water piping at least 18 inches above the top of the sewer

piping.

b. Unusual Conditions: When local conditions prevent required horizontal
or vertical separation, construct sewer piping of AWWA compliant
ductile iron water piping and perform hydrostatic sewer test, without
leakage, prior to backfilling. When local conditions prevent vertical
separation, test the sewer manhole in place to ensure watertight
construction.

3.2.1.1.7 Water Piping Crossing Sewer Piping

a. Normal Conditions: Provide a separation of at least 18 inches between
the bottom of the water piping and the top of the sewer piping in
cases where water piping crosses above sewer piping.

b. Unusual Conditions: When local conditions prevent a vertical
separation described above, construct sewer piping passing over or
under water piping of AWWA compliant ductile iron water piping and
perform hydrostatic sewer test, without leakage, prior to
backfilling. Construct sewer crossing with a minimum 20 feet length
of the AWWA compliant ductile iron water piping, centered at the point
of the crossing so that joints are equidistant and as far as possible
from the water piping. Protect water piping passing under sewer
piping by providing a vertical separation of at least 18 inches
between the bottom of the sewer piping and the top of the water
piping; adequate structural support for the sewer piping to prevent
excessive deflection of the joints and the settling on or damage to
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the water piping.
3.2.1.1.8 Penetrations

Provide ductile-iron or Schedule 40 steel wall sleeves for pipe passing
through walls of valve pits and structures. Fill annular space between
walls and sleeves with rich cement mortar. Fill annular space between

pipe and sleeves with mastic.

3.2.1.1.9 Flanged Pipe
Only install flanged pipe aboveground or with the flanges in valve pits.
3.2.1.2 Ductile-Iron Piping

Unless otherwise specified, install pipe and fittings in accordance with
the paragraph GENERAL REQUIREMENTS and with the requirements of AWWA C600
for pipe installation, joint assembly, valve-and-fitting installation, and
thrust restraint.

a. Jointing: Make push-on joints with the gaskets and lubricant
specified for this type Jjoint, assemble in accordance with the
applicable requirements of AWWA C600 and AWWA M41 for joint assembly.
Make mechanical joints with the gaskets, glands, bolts, and nuts
specified for this type joint; assemble in accordance with the
applicable requirements of AWWA C600 and AWWA M41 for joint assembly
and the recommendations of Appendix A to AWWA C111/A21.11.

b. Allowable Deflection: Follow AWWA C600 and AWWA M41 for the maximum
allowable deflection. If the alignment requires deflection in excess
of the above limitations, provide special bends or a sufficient number
of shorter lengths of pipe to achieve angular deflections within the
limit set forth.

3.2.1.3 Metallic Piping for Service Lines

Install pipe and fittings in accordance with the paragraph GENERAL
REQUIREMENTS and with the applicable requirements of AWWA C600 for pipe
installation, unless otherwise specified.

3.2.1.3.1 Screwed Joints

Make screwed Jjoints up tight with a stiff mixture of graphite and oil,
inert filler and oil, or graphite compound; apply to male threads only or
with PTFE Tape, for use with threaded pipe. Threads are to be full cut;
do not leave more than three threads on the pipe exposed after assembling
the joint.

3.2.1.3.2 Joints for Copper Tubing

Cut copper tubing with square ends; remove fins and burrs. Replace
dented, gouged, or otherwise damaged tubing with undamaged tubing. Make
solder joints using ASTM B32, 95-5 tin-antimony or Grade Sn9%6 solder. Use
solder and flux containing less than 0.2 percent lead. Before making
joint, clean ends of tubing and inside of fitting or coupling with wire
brush or abrasive. Apply a rosin flux to the tubing end and on recess
inside of fitting or coupling. 1Insert tubing end into fitting or coupling
for the full depth of the recess and solder. For compression joints on
flared tubing, insert tubing through the coupling nut and flare tubing.
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3.2.1.3.3 Flanged Joints

Make flanged joints up tight, avoid undue strain on flanges, valves,
fittings, and accessories.

3.2.1.4 Fire Protection Service Lines for Sprinkler Supplies

Connect water service lines used to supply building sprinkler systems for
fire protection to the water main in accordance with NEPA 24.

3.2.1.5 Water Service Piping
3.2.1.5.1 Location

Connect water service piping to the building service where the building
service has been installed. Where building service has not been
installed, terminate water service lines approximately 5 feet from the
building line at the points indicated; close such water service lines with
plugs or caps.

3.2.1.5.2 Water Service Line Connections to Water Mains

Connect water service lines to ductile-iron water mains in accordance with
AWWA C600 for service taps.

3.2.2 Meters

Install meters and meter boxes at the locations shown on the drawings.
Center meters in the boxes to allow for reading and ease of removal or
maintenance. Set top of box or vault at finished grade.

3.2.3 Backflow Preventers

Install backflow preventers of type, size, and capacity indicated a
minimum of 12 inch and a maximum of 36 inch above concrete base. Include
valves and test cocks. 1Install, test and certify according to the
manufacturers requirements and the requirements of plumbing and health
department and authorities having jurisdiction using currently certified
backflow prevention technician. Support NPS 2 1/2 inch and larger
backflow preventers, valves, and piping near floor with 12 inch minimum
air gap, and on concrete piers or steel pipe supports. Do not install
backflow preventers that have a relief drain in vault or in other spaces
subject to flooding. Do not install by-pass piping around backflow
preventers.

3.2.3.1 Backflow Preventer Enclosure

Install a level concrete base with top of concrete surface approximately 6
inches above grade. 1Install protective enclosure over valve and
equipment. Anchor protective enclosure to concrete base.

3.2.4 Disinfection

Prior to disinfection, provide disinfection procedures, proposed
neutralization and disposal methods of waste water from disinfection as
part of the disinfection submittal. Disinfect new water piping and
existing water piping affected by Contractor's operations in accordance
with AWWA C651. Disinfect new water piping using the AWWA C651
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continuous-feed method of chlorination. Ensure a free chlorine residual
of not less than 10 parts per million after 24 hour holding period and
prior to performing bacteriological tests.

3.2.5 Flushing

Perform bacteriological tests prior to flushing. Flush solution from the
systems with domestic water until maximum residual chlorine content is
within the range of 0.2 to 0.5 parts per million, the residual chlorine
content of the distribution system, or acceptable for domestic use. Use
AWWA C655 neutralizing chemicals for all flushing water prior to discharge
to ground, do not allow superchlorinated water to be discharged to surface
waters, construction temporary dikes to contain and treat superchlorinated
water with dechlorinating agent prior to discharge in accordance with
local water quality standards.

3.2.6 Pipe Restraint
3.2.6.1 Concrete Thrust Blocks

Install concrete thrust blocks where indicated.
3.2.6.2 Restrained Joints

Install restrained joints in accordance with the manufacturer's
instructions where indicated. Provide metal harness fabricated by the
pipe manufacturer and furnished with the pipe.

3.2.7 Valves
3.2.7.1 Gate Valves

Install gate valves, AWWA C500 and UL 262, in accordance with the
requirements of AWWA C600 for valve-and-fitting installation and with the
recommendations of the Appendix ("Installation, Operation, and Maintenance
of Gate Valves'") to AWWA C500. Install gate wvalves, AWWA C509 or AWWA C515,
in accordance with the requirements of AWWA C600 for valve-and-fitting
installation and with the recommendations of the Appendix ("Installation,
Operation, and Maintenance of Gate Valves'") to AWWA C509 or AWWA C515.

Make and assemble Jjoints to gate valves as specified for making and
assembling the same type joints between pipe and fittings.

3.2.7.2 Check Valves
Install check valves in accordance with the applicable requirements of
AWWA C600 for wvalve-and-fitting installation , except as otherwise
indicated. Make and assemble joints to check valves as specified for
making and assembling the same type joints between pipe and fittings.
3.2.8 Blowoff Valve Assemblies
Install blowoff valve assemblies as indicated on the drawings or in
accordance with the manufactures recommendations. Install discharge
fitting on the end of riser pipe to direct the flow of water so as to
minimize damage to surrounding areas.

3.2.9 Fire Hydrants

Install fire hydrants in accordance with AWWA C600 for fire hydrant
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installation and as indicated. Make and assemble joints as specified for
making and assembling the same type Jjoints between pipe and fittings.
Install fire hydrants with the 4 1/2 inch connections facing the adjacent
paved surface. If there are two paved adjacent surfaces, install fire
hydrants with the 4 1/2 inch connection facing the paved surface where the
connecting main is located.

3.3 FIELD QUALITY CONTROL
3.3.1 Tests

Notify the Contracting Officer a minimum of five days in advance of
hydrostatic testing. Coordinate the proposed method for disposal of waste
water from hydrostatic testing. Perform field tests, and provide labor,
equipment, and incidentals required for testing. Provide documentation
that all items of work have been constructed in accordance with the
Contract documents.

3.3.1.1 Hydrostatic Test

Test the water system in accordance with the applicable AWWA standard
specified below. Where water mains provide fire service, test in
accordance with the special testing requirements given in the paragraph
SPECIAL TESTING REQUIREMENTS FOR FIRE SERVICE. Test ductile-iron water
mains in accordance with the requirements of AWWA C600 for hydrostatic
testing. The amount of leakage on ductile-iron pipelines with
mechanical-joints or push-on joints is not to exceed the amounts given in
AWWA C600; no leakage will be allowed at joints made by any other
methods. Test water service lines in accordance with requirements of
AWWA C600 for hydrostatic testing. No leakage will be allowed at copper
pipe joints, copper tubing joints (soldered, compression type, brazed),
flanged Jjoints, .Do not backfill utility trench or begin testing on any
section of a pipeline where concrete thrust blocks have been provided
until at least 7 days after placing of the concrete.

3.3.1.2 Hydrostatic Sewer Test

The hydrostatic pressure sewer test will be performed in accordance with
the applicable AWWA standard for the piping material or AWWA C600.

3.3.1.3 Leakage Test

For leakage test, use a hydrostatic pressure not less than the maximum
working pressure of the system. Leakage test may be performed at the same
time and at the same test pressure as the pressure test.

3.3.1.4 Bacteriological Testing

Perform bacteriological tests in accordance with AWWA C651 Option A. For
new water mains use Option A and obtain two sets of samples for coliform
analysis, each sample being collected at least 16 hours apart. Take
samples every 1,200 ft plus one set from the end of the line and at least
one from each branch greater than one pipe length. Analyze samples by a
certified laboratory, and submit the results of the bacteriological samples.

3.3.1.5 Backflow Preventer Tests

After installation conduct Backflow Preventer Tests and provide test
reports verifying that the installation meets the FCCCHR Manual Standards.
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3.3.1.6 Special Testing Requirements for Fire Service

Test water mains and water service lines providing fire service or water
and fire service in accordance with NFPA 24. The additional water added
to the system must not exceed the limits given in NFPA 24

3.3.1.7 Tracer Wire Continuity Test
Test tracer wire for continuity after service connections have been
completed and prior to final pavement or restoration. Verify that tracer
wire is locatable with electronic utility locating equipment. Repair
breaks or separations and re-test for continuity.

3.4 SYSTEM STARTUP
Water mains and appurtenances must be completely installed, disinfected,
flushed, and satisfactory bacteriological sample results received prior to
permanent connections being made to the active distribution system.
Obtain approval by the Contracting Officer prior to the new water piping
being placed into service.

3.5 CLEANUP

Upon completion of the installation of water lines and appurtenances,
remove all debris and surplus materials resulting from the work.

-— End of Section --
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SECTION 33 11 23

NATURAL GAS AND LIQUID PETROLEUM PIPING
11/09

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 GAS ASSOCIATION (AGA)
AGA ANSI B109.1 (2000) Diaphragm Type Gas Displacement

Meters (Under 500 cubic ft./hour Capacity)

AGA ANSI B109.2 (2000) Diaphragm Type Gas Displacement
Meters (500 cubic ft./hour Capacity and
Over)

AGA ANSI B109.3 (2019) Rotary-Type Gas Displacement Meters

AGA XR0603 (2006; 8th Ed) AGA Plastic Pipe Manual for

Gas Service
AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI 7Z21.41/CSA 6.9 (2014; R 2019) Quick-Disconnect Devices
for Use with Gas Fuel Appliances

ANSI Z21.45 (1995) Flexible Connectors of Other Than
All-Metal Construction for Gas Appliances

ANSI 7Z21.69/CSA 6.16 (2015, R 2020) Connectors for Movable Gas
Appliances

ASME INTERNATIONAL (ASME)

ASME Bl1.1 (2003; R 2018) Unified Inch Screw Threads
(UN and UNR Thread Form)

ASME B16.40 (2019) Manually Operated Thermoplastic Gas
Shutoffs and Valves in Gas Distribution
Systems

ASME B18.2.1 (2012; Errata 2013) Square and Hex Bolts

and Screws (Inch Series)
ASME B18.2.2 (2015) Nuts for General Applications:
Machine Screw Nuts, Hex, Square, Hex

Flange, and Coupling Nuts (Inch Series)

ASME B31.8 (2018; Supplement 2018) Gas Transmission
and Distribution Piping Systems
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ASTM INTERNATIONAL (ASTM)

ASTM A53/A53M (2020) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

ASTM A193/A193M (2020) Standard Specification for
Alloy-Steel and Stainless Steel Bolting
Materials for High-Temperature Service and
Other Special Purpose Applications

ASTM A194/A194M (2020a) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for High-Pressure or
High-Temperature Service, or Both

ASTM D2513 (2018a) Standard Specification for
Polyethylene (PE) Gas Pressure Pipe,
Tubing, and Fittings

ASTM D2683 (2014) Standard Specification for
Socket-Type Polyethylene Fittings for
Outside Diameter-Controlled Polyethylene
Pipe and Tubing

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-58 (2018) Pipe Hangers and Supports -
Materials, Design and Manufacture,
Selection, Application, and Installation

MSS SP-69 (2003; Notice 2012) Pipe Hangers and
Supports - Selection and Application (ANSI
Approved American National Standard)

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NEPA 54 (2021) National Fuel Gas Code

SHEET METAL AND AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA 1981 (2008) Seismic Restraint Manual Guidelines
for Mechanical Systems, 3rd Edition

U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-101 (2014; Rev C) Color Code for Pipelines and
for Compressed Gas Cylinders

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

49 CFR 192 Transportation of Natural and Other Gas by
Pipeline: Minimum Federal Safety Standards

1.2 RELATED REQUIREMENTS

Section 23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS applies to
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1

this section, with additions and modifications specified herein.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval.. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance with Section 01 33 29.05 20 SUSTAINABILITY
REPORTING FOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:
SD-03 Product Data
Valve Box
Gas Equipment Connectors
Warning and Identification Tape
Risers
Transition Fittings
Gas meter
SD-07 Certificates
Welder's Qualifications
PE Welder's Qualifications
Welder's Identification Symbols
SD-08 Manufacturer's Instructions

PE Pipe and Fittings

Submit manufacturer's installation instructions and manufacturer's
visual joint appearance chart.

L4 QUALITY ASSURANCE
4.1 Welder's Qualifications

Comply with ASME B31.8. The steel welder shall have a copy of a certified
ASME B31.8 qualification test report. The PE welder shall have a
certificate from a PE pipe manufacturer's sponsored training course.
Contractor shall also conduct a qualification test. Submit each welder's
identification symbols, assigned number, or letter, used to identify work
of the welder. Affix symbols immediately upon completion of welds.
Welders making defective welds after passing a qualification test shall be
given a requalification test and, upon failing to pass this test, shall
not be permitted to work this contract.

4.2 PE Welder's Qualifications
Prior to installation, Contractor shall have supervising and installing

personnel trained by a PE pipe manufacturer's sponsored course of not less
than one week duration, or present proof satisfactory to the Contracting
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Officer that personnel are currently working in the installation of PE gas
distribution lines.

.4.3 Safety Standards

49 CFR 192

.5 DELIVERY, STORAGE, AND HANDLING

Handle, transport, and store plastic pipe and fittings carefully. Plug or
cap pipe ends during transportation or storage to minimize dirt and
moisture entry. Do not subject to abrasion or concentrated external
loads. Discard PE pipe sections and fittings that have been damaged.

PART 2 PRODUCTS

2

.1 MATERIALS AND EQUIPMENT

Conform to NFPA 54 and with requirements specified herein. Supply piping
to appliances or equipment shall be at least as large as the inlets
thereof.

.2 PIPE AND FITTINGS

2.1 Underground Polyethylene (PE)

PE pipe and fittings are as follows:

a. Pipe: ASTM D2513, 100 psig working pressure, Standard Dimension Ratio
(SDR), the ratio of pipe diameter to wall thickness, 11.5 maximum.

b. Socket Fittings: ASTM D2683.

c. Butt-Fusion Fittings: ASTM D2513, molded.

2.2 Risers

Manufacturer's standard riser, transition from plastic to steel pipe with
7 to 12 mil thick epoxy coating. Use swaged gas-tight construction with
O-ring seals, metal insert, and protective sleeve. Provide remote bolt-on
or bracket or wall-mounted riser supports as indicated.

2.3 Transition Fittings
a. Steel to Plastic (PE): As specified for "riser" except designed for
steel-to-plastic with tapping tee or sleeve. Coat or wrap exposed

steel pipe with heavy plastic coating.

b Plastic to Plastic: Manufacturer's standard slip-on PE mechanical
coupling, molded, with stainless-steel ring support, O-ring seals, and
rated for 150 psig gas service.

.3 SHUTOFF VALVES, BELOW GROUND

.3.1 PE Ball or Plug Valves

ASME B16.40 and ASTM D2513, Class C materials (PE 2306 or PE 3406),
strength rating of Class 1 location with class factor of 0.32 2 location
with class factor of 0.25 3 location with class factor of 0.25 4 location
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with class factor of 0.20, and SDR matching PE pipe dimensions and working
pressure.

2.4 GAS METER

AGA ANSI B109.1 AGA ANSI B109.2 AGA ANSI B109.3 pipe pedestal mounted,
diaphragm or bellow style, enamel coated steel aluminum case. Provided
with a strainer immediately upstream. Provide rotary-type displacement
meter conforming to AGA ANSI B109.3 as required by local gas utility
supplier. Provide combined odometer-type register totalizer index,
UV-resistant index cover, water escape hole in housing, and means for
sealing against tampering. Provide temperature-compensated type meters
sized for the required volumetric flow rate and suitable for accurately
measuring and handling gas at pressures, temperatures, and flow rates
indicated. Provide meters with over-pressure protection as specified in
49 CFR 192 and ASME B31.8. Provide meters that are tamper-proof with
frost protection fungus protectionseismic protection.Provide meters with a
pulse switch initiator capable of operating up to speeds of 500 maximum
pulses per minute with no false pulses and requiring no field
adjustments. Provide not less than one pulse per 100 cubic feet of gas.
Minimum service life shall be 30,000,000 cycles.

2.4.1 Utility Monitoring and Control System (UMCS) / Energy Monitoring and
Control (EMCS) or Automatic Meter Reading Interfaces

Provide gas meters capable of interfacing the output signal, equivalent to
volumetric flow rate, with the existing UMCS / EMCS for data gathering in
units of cubic meters cubic feet. Provide meters that do not require
power to function and deliver data. Output signal shall be either a
voltage or amperage signal that can be converted to volumetric flow by
using an appropriate scaling factor.

2.4.2 Measurement Configuration
For buildings that already have a gas meter with a pulse output, ensure
that the pulse output is connected to a data gathering device (i.e.
electric meter). For buildings where a natural gas meter already exists
but does not have a pulse output, add a pulse kit to the existing meter
and tie the output to a data gathering device. If the existing gas meter
will not accept a pulse kit or if no meter exists a new natural gas meter
shall be installed, also requiring a pulse output to a data gathering
device. Ensure the pulse frequency and electronic characteristics are
compatible with the existing data gathering device, if any.

2.5 GAS EQUIPMENT CONNECTORS
a. Flexible Connectors: ANSI Z21.45.
b. Quick Disconnect Couplings: ANSI 721.41/CSA 6.9.
c. Semi-Rigid Tubing and Fittings: ANSI Z21.69/CSA 6.16.

2.6 VALVE BOX
Provide street valve box with cast-iron cover and two-piece 5 1/4 inch
shaft-slip valve box extension . Cast the word "Gas" into the box cover.

Use valve box for areas as follows:

a. Roads and Traffic Areas: Heavy duty, cast iron cover.
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2

b. Other Areas: Standard duty, concrete cover.

LT CASING

Where indicated at railroad or other crossing, provide ASTM A53/A53M,
galvanized pipe, Schedule 40

.8 BURIED UTILITY WARNING AND IDENTIFICATION TAPE

Provide detectable aluminum-foil plastic-backed tape or detectable
magnetic plastic tape manufactured specifically for warning and
identification of buried piping. Tape shall be detectable by an
electronic detection instrument. Provide tape in rolls, 3 inch minimum
width, color-coded yellow for natural gas, with warning and identification
imprinted in bold black letters continuously and repeatedly over entire
tape length. Warning and identification shall be "CAUTION BURIED GAS
PIPING BELOW" or similar wording. Use permanent code and letter coloring
unaffected by moisture and other substances contained in trench backfill
material.

.9 HANGERS AND SUPPORTS

MSS SP-58, as required by MSS SP-69.

.10 WELDING FILLER METAL

ASME B31.8.

.11 PIPE-THREAD TAPE

Antiseize and sealant tape of polytetrafluoroethylene (PTFE) .

.12 BOLTING (BOLTS AND NUTS)

Stainless steel bolting; ASTM A193/A193M, Grade B8M or B8MA, Type 316, for
bolts; and ASTM A194/A194M, Grade 8M, Type 316, for nuts. Dimensions of
bolts, studs, and nuts shall conform with ASME B18.2.land ASME B18.2.2
with coarse threads conforming to ASME B1l.1, with Class 2A fit for bolts
and studs and Class 2B fit for nuts. Bolts or bolt-studs shall extend
through the nuts and may have reduced shanks of a diameter not less than
the diameter at root of threads. Bolts shall have American Standard
regular square or heavy hexagon heads; nuts shall be American Standard
heavy semifinished hexagonal.

.13 GASKETS

Fluorinated elastomer, compatible with flange faces.

.14 IDENTIFICATION FOR ABOVEGROUND PIPING

MIL-STD-101 for legends and type and size of characters. For pipes 3/4
inchO.D. and larger, provide printed legends to identify contents of pipes
and arrows to show direction of flow. Color code label backgrounds to
signify levels of hazard. Make labels of plastic sheet with
pressure-sensitive adhesive suitable for the intended application. For
pipes smaller than 3/4 inch od, provide brass identification tags 1 1/2
inches in diameter with legends in depressed black-filled characters.
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PART 3 EXECUTION

3.

1 INSTALLATION

Install gas piping, appliances, and equipment in accordance with NFPA 54,
Piedmont Natural Gas (PNG) shall provide and install all natural gas
piping outside of building up to and including meter set location,
Contractor shall comply with PNG standards for building service
connections.

1.1 Excavating and Backfilling

Perform excavating and backfilling of pipe trenches as specified in Section
31 23 00.00 20 EXCAVATION AND FILL. Place pipe directly in trench bottom
and cover with minimum 3 inches of sand to top of pipe. If trench bottom
is rocky, place pipe on a 3 inch bed of sand and cover as above. Provide
remaining backfilling. Coordinate provision of utility warning and
identification tape with backfill operation. Bury utility warning and
identification tape with printed side up at a depth of 12 inches below the
top surface of earth or the top surface of the subgrade under pavements.

1.2 Piping

Cut pipe to actual dimensions and assemble to prevent residual stress.
Provide supply connections entering the buildings as indicated. Within
buildings, run piping parallel to structure lines and conceal in finished
spaces. Terminate each vertical supply pipe to burner or appliance with
tee, nipple and cap to form a sediment trap. To supply multiple items of
gas-burning equipment, provide manifold with inlet connections at both
ends.

.1.2.1 Cleanliness

Clean inside of pipe and fittings before installation. Blow lines clear
using 80 to 100 psig clean dry compressed air. Rap steel lines sharply
along entire pipe length before blowing clear. Cap or plug pipe ends to
maintain cleanliness throughout installation.

.1.2.2 Buried Plastic Lines

Provide totally PE piping. Prior to installation, obtain printed
instructions and technical assistance in proper installation techniques
from pipe manufacturer. When joining new PE pipe to existing pipe line,
ascertain what procedural changes in the fusion process is necessary to
attain optimum bonding.

a. Jointing Procedures: Use jointing procedures conforming to AGA XR0603
and 49 CFR 192 that have been qualified by test in accordance with 49
CFR 192.283 and proven to make satisfactory joints. Personnel make
joints in plastic pipe shall be qualified in accordance with 49 CFR
192.285, under the submitted and approved procedure by making a
satisfactory specimen joint that passes the required inspection and
test. Joints in plastic pipe shall be inspected by a person qualified
by 49 CFR 192.287 under the applicable procedure. Certificates that
qualify the applicable procedures, Jjoining personnel, and inspectors
shall be submitted and approved and shall be on file with the
Contracting Officer prior to making these joints.

b. PE Piping: Prior to installation, Contractor shall have supervising
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and installing personnel, certified in accordance with paragraph
WELDER'S QUALIFICATIONS. Provide fusion-welded joints except where
transitions have been specified. Use electrically heated tools,
thermostatically controlled and equipped with temperature indication.
(Where connection must be made to existing plastic pipe, contractor
shall be responsible for determination of compatibility of materials
and procedural changes in fusion process necessary to attain maximum
integrity of bond.)

c. Laying PE Pipe: Bury pipe 24 inches below finish grade or deeper when
indicated. Lay in accordance with manufacturer's printed instructions.
3.1.2.3 Connections to Existing Pipeline

When making connections to live gas mains, use pressure tight installation
equipment operated by workmen trained and experienced in making hot taps.
For connections to existing underground pipeline or service branch, use
transition fittings for dissimilar materials.

3.1.2.4 Wrapping

Where connection to existing steel line is made underground, tape wrap new
steel transition fittings and exposed existing pipe having damaged
coating. Clean pipe to bare metal. Initially stretch first layer of tape
to conform to the surface while spirally half-lapping. Apply a second
layer, half-lapped and spiraled as the first layer, but with spirals
perpendicular to first wrapping. Use 10 mil minimum thick polyethylene
tape. In lieu of tape wrap, heat shrinkable 10 mil minimum thick
polyethylene sleeve may be used.

3.1.3 Valves

Install valves approximately at locations indicated. Orient stems
vertically, with operators on top, or horizontally. Provide support for
valves to resist operating torque applied to PE pipes.

3.1.3.1 Stop Valve and Shutoff Valve

Provide stop valve on service branch at connection to main and shut-off
valve on riser outside of building.

3.1.4 Gas Service Installation

Installations shall be in accordance with 49 CFR 192 and ASME B31.8.
Contractor shall submit and use only tested and approved work procedures.
Contractor shall use only welders and jointers who have been recently
qualified by training and test for joining and installing the gas pipe
material used on this job. The finished product shall be inspected by a
person qualified to inspect joints made by the particular procedures used
to make Jjoints.

3.1.4.1 Service Line

Install service line, branch connection to the main, and riser in
accordance with 49 CFR 192 and ASME B31.8. Provide a minimum of 18 inches
cover or encase the service line so that it is protected. 1Install service
line so that no undue stress is applied to the pipe, connection, or

riser. Install approved riser and terminate with an approved isolation
valve, EFV and automatic shutoff device. After laying of pipe and
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testing, backfill the trench in accordance with Section 31 23 00.00 20
EXCAVATION AND FILL.

Where steel pipe is used as service line, install corrosion prevention
coating and cathodic protect for the steel service line. Where connected
to an existing cathodically protected steel pipe, ensure electrical
continuity from the riser to the branch connection to the main. Install a
dielectric fitting on the riser to prevent electrical continuity to the
above ground piping.

Where plastic pipe is used as the service line, make joints in accordance

with procedures qualified by test. Personnel joining plastic pipe shall be
qualified by making a satisfactory specimen joint that passes the required
inspection and test listed in 49 CFR 192.285. Inspection shall be made by
inspectors qualified in evaluating joints made under the specific Jjoining

procedure, as required by 49 CFR 192.287.

3.1.4.2 Service Regulator

Install service regulator in accordance with 49 CFR 192 and ASME B31.8 and
this specification ensuring that the customer's piping is protected from
over pressurization should the service regulator fail. A 3/8 inch tapped
fitting equipped with a plug shall be provided on both sides of the
service regulator for installation of pressure gauges for adjusting the
regulator. For inside installations, route the regulator vent pipe
through the exterior wall to the atmosphere, and seal building
penetrations for service line and vent. Terminate the regulator vent so
that it is protected from precipitation and insect intrusion, so that it
is not submerged during floods, and so that gas escaping will not create a
hazard or enter the building through openings.

3.1.4.3 Gas Meter

Install shutoff valve, meter set assembly, and service regulator on the
service line inside the building, a minimum of 3 feet from any potential
ignition source, 18 inches above the finished floor on the riser. An
insulating joint (dielectric connection) shall be installed on the inlet
side of the meter set assembly and service regulator and shall be
constructed to prevent flow of electrical current.

3.1.5 Pipe Sleeves

Where piping penetrates concrete or masonry wall, floor or firewall,
provide pipe sleeve poured or grouted in place. Make sleeve of steel or
cast-iron pipe of such size to provide 1/4 inch or more annular clearance
around pipe. Extend sleeve through wall or slab and terminate flush with
both surfaces. Pack annular space with oakum, and caulk at ends with
silicone construction sealant.

3.1.6 Piping Hangers and Supports
Selection, fabrication, and installation of piping hangers and supports
shall conform with MSS SP-69 and MSS SP-58, unless otherwise indicated.
Provide seismic restraints in accordance with SMACNA 1981.

3.1.7 Final Connections

Make final connections to equipment and appliances using rigid pipe and
fittings, except for the following:
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3.1.7.1 Domestic Water Heaters
Connect with AGA-Approved semi-rigid tubing and fittings.
3.1.7.2 Kitchen Equipment

Install AGA-Approved gas equipment connectors. Connectors shall be long
enough to permit movement of equipment for cleaning and to afford access
to coupling.

3.2 FIELD QUALITY CONTROL
3.2.1 Metal Welding Inspection

Inspect for compliance with NEFPA 54 and ASME B31.8 and 49 CFR 192.
Replace, repair, and then re-inspect defective welds.

3.2.2 PE Fusion Welding Inspection

Visually inspect butt joints by comparing with, manufacturer's visual
joint appearance chart. 1Inspect fusion joints for proper fused
connection. Replace defective joints by cutting out defective joints or
replacing fittings. Inspect 100 percent of all joints and reinspect all
corrections. Arrange with the pipe manufacturer's representative in the
presence of the Contracting Officer to make first time inspection.

3.2.3 Pressure Tests

Use test pressure of 1 1/2 times maximum working pressure, but in no case
less than 50 psig. Do not test until every joint has set and cooled at
least 8 hours at temperatures above 50 degrees F. Conduct testing before
backfilling; however, place sufficient backfill material between fittings
to hold pipe in place during tests. Test system gas tight in accordance
with NFPA 54 or ASME B31.8. Use clean dry air or inert gas, such as
nitrogen or carbon dioxide, for testing. Systems which may be
contaminated by gas shall first be purged as specified. Make tests on
entire system or on sections that can be isolated by valves. After
pressurization, isolate entire piping system from sources of air during
test period. Maintain test pressure for at least 8 hours between times of
first and last reading of pressure and temperature. Take first reading at
least one hour after test pressure has been applied. Do not take test
readings during rapid weather changes. Provide temperature same as actual
trench conditions. There shall be no reduction in the applied test
pressure other than that due to a change in ambient temperature. Allow
for ambient temperature change in accordance with the relationship PF +
14.7 = (P1 + 14.7) (T2 + 460) / T1 + 460), in which "T" and "PF" represent
Fahrenheit temperature and gage pressure, respectively, subscripts "1" and
"2" denote initial and final readings, and "PF" is the calculated final
pressure. If "PF" exceeds the measured final pressure (final gage
reading) by 1/2 psi or more, isolate sections of the piping system, retest
each section individually, and apply a solution of warm soapy water to
joints of each section for which a reduction in pressure occurs after
allowing for ambient temperature change. Repair leaking joints and repeat
test until no reduction in pressure occurs. In performing tests, use a
test gage calibrated in one psi increments and readable to 1/2 psi.
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3.2.4 System Purging

After completing pressure tests, and before testing a gas contaminated
line, purge line with nitrogen at junction with main line to remove all
air and gas. Clear completed line by attaching a test pilot fixture at
capped stub-in line at building location and let gas flow until test pilot

ignites. Procedures shall conform to NFPA 54 and ASME B31.8.

—CAUTION-

Failure to purge may result in explosion
within line when air-to-gas is at correct
mixture.

-- End of Section --
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SECTION 33 30 00

SANITARY SEWERAGE
05/18

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.

ASTM INTERNATIONAL (ASTM)

ASTM A48/A48M (2003; R 2016) Standard Specification for
Gray Iron Castings

ASTM Al123/A123M (2017) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A536 (1984; R 2019; E 2019) Standard
Specification for Ductile Iron Castings

ASTM C33/C33M (2018) Standard Specification for Concrete
Aggregates
ASTM C94/C94M (2020) Standard Specification for

Ready-Mixed Concrete

ASTM C150/C150M (2020) Standard Specification for Portland
Cement
ASTM C270 (2019) Standard Specification for Mortar

for Unit Masonry

ASTM C443 (2020) Standard Specification for Joints
for Concrete Pipe and Manholes, Using
Rubber Gaskets

ASTM C478 (2018) Standard Specification for Circular
Precast Reinforced Concrete Manhole
Sections

ASTM C478M (2018) Standard Specification for Precast
Reinforced Concrete Manhole Sections
(Metric)

ASTM C923 (2008; R 2013; E 2016) Standard
Specification for Resilient Connectors
Between Reinforced Concrete Manhole
Structures, Pipes and Laterals

ASTM C972 (2000; R 2011) Compression-Recovery of
Tape Sealant
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ASTM C990 (2009; R 2014) Standard Specification for
Joints for Concrete Pipe, Manholes and
Precast Box Sections Using Preformed
Flexible Joint Sealants

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

ASTM D624 (2000; R 2020) Standard Test Method for

Tear Strength of Conventional Vulcanized
Rubber and Thermoplastic Elastomers

ASTM D2321 (2020) Standard Practice for Underground
Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications

ASTM D3034 (2016) Standard Specification for Type PSM
Poly (Vinyl Chloride) (PVC) Sewer Pipe and
Fittings

ASTM D3212 (2007; R 2020) Standard Specification for

Joints for Drain and Sewer Plastic Pipes
Using Flexible Elastomeric Seals

ASTM F477 (2014) Standard Specification for
Elastomeric Seals (Gaskets) for Joining
Plastic Pipe

ASTM F949 (2020) Standard Specification for
Poly (Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Smooth Interior and
Fittings

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 (NOv 2016) Scaffolds and Roope Descent
Systems

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-6 (1998) Recommended Practice for
Low-Pressure Air Testing of Installed
Sewer Pipe

1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for Contractor Quality Control

approval. Submittals with an "S" are for inclusion in the Sustainability

eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY

REPORTING FOR DESIGN-BUILD. Submit the following in accordance with

Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Contractor's License

SD-02 Shop Drawings
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Installation Drawings
SD-03 Product Data
Precast Concrete Manholes
Frames, Covers, and Gratings
Gravity Pipe
SD-06 Test Reports
Infiltration Tests And Exfiltration Tests
Low-Pressure Air Tests
SD-07 Certificates
Portland Cement
1.3 QUALITY CONTROL
1.3.1 Installer Qualifications
Install specified materials by a licensed underground utility Contractor
licensed for such work in the state where the work is to be performed.
Verify installing Contractor's License 1is current and state certified or
state registered.
1.4 DELIVERY, STORAGE, AND HANDLING
1.4.1 Delivery and Storage
Check upon arrival,; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affording easy accessibility and
not causing excessive rusting or coating with grease or other
objectionable materials.

1.4.1.1 Piping

Inspect materials delivered to site for damage; store with minimum of

handling. Store materials on site in enclosures or under protective
coverings. Store plastic piping and Jjointing materials and rubber gaskets
under cover out of direct sunlight. Do not store materials directly on

the ground. Keep inside of pipes and fittings free of dirt and debris.
1.4.1.2 Cement, Aggregate, and Reinforcement
As specified in Section 03 30 00 CAST-IN-PLACE CONCRETE.
1.4.2 Handling
Handle pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undamaged condition. Take special care
not to damage linings of pipe and fittings; if lining is damaged, make
satisfactory repairs. Carry, do not drag, pipe to trench. Store

solvents, solvent compounds, lubricants, elastomeric gaskets, and any
similar materials required to install the plastic pipe 1in accordance with
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the manufacturer's recommendation and discard those materials if the
storage period exceeds the recommended shelf life. Discard solvents in
use when the recommended pot life is exceeded.

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION

2.1.1 Sanitary Sewer Gravity Pipeline
Provide mains and laterals of or polyvinyl chloride (PVC) plastic pipe.
Provide building connections of polyvinyl chloride (PVC) plastic pipe.
Provide new and modify existing exterior sanitary gravity sewer piping and
appurtenances. Provide each system complete and ready for operation. The
exterior sanitary gravity sewer system includes equipment, materials,
installation, and workmanship as specified herein more than 5 feet outside

of building walls.

2.2 MATERIALS

Provide materials conforming to the respective specifications and other
requirements specified below. Submit manufacturer's product
specification, standard drawings or catalog cuts.

2.2.1 Gravity Pipe

2.2.1.1 PVC Gravity Sewer Piping

2.2.1.1.1 PVC Gravity Pipe and Fittings

ASTM D3034, SDR 35, or ASTM F949 with ends suitable for elastomeric gasket
joints.

2.2.1.1.2 PVC Gravity Joints and Jointing Material

Provide joints conforming to ASTM D3212. Gaskets are to conform to
ASTM F477.

2.2.2 Cement Mortar
Provide cement mortar conforming to ASTM C270, Type M with Type II cement.
2.2.3 Portland Cement

Submit certificates of compliance stating the type of cement used in
manufacture of concrete pipe, fittings, septic tanks, and precast
manholes. Provide portland cement conforming to ASTM C150/C150M, Type II
for concrete used in concrete pipe, concrete pipe fittings, septic tanks,
and manholes and type optional for cement used in concrete cradle,
concrete encasement, and thrust blocking. ,Use a cement containing less
than 0.60 percent alkalies where aggregates are alkali reactive, as
determined by Appendix XI of ASTM C33/C33M.

2.2.4 Portland Cement Concrete
Provide portland cement concrete conforming to ASTM C94/C94M, compressive

strength of 4000 psi at 28 days, except for concrete cradle and encasement
or concrete blocks for manholes. Concrete used for cradle and encasement
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is to have a compressive strength of 2500 psi minimum at 28 days.
concrete in place from freezing and moisture loss for 7 days.

2.2.5

Provide precast concrete
conforming to ASTM C478.

2.2.6

Precast Concrete Manholes

manholes, risers,

Gaskets and Connectors

base sections,

TRAINING/WAREHOUSE FACS

180780pP1338DP2

Protect

and tops

Provide gaskets for joints between manhole sections conforming to ASTM C443.
Resilient connectors for making joints between manhole and pipes entering

manhole are to conform to ASTM C923 or ASTM C990.

2.2.7

External Preformed Rubber Joint Seals

An external preformed rubber joint seal is an accepted method of sealing
cast iron covers to precast concrete sections to prevent ground water

infiltration into sewer systems.

All finished and sealed manholes

constructed in accordance with paragraph entitled "Manhole Construction"
are to be tested for leakage in the same manner as pipelines as described
The seal is to be multi-section
with a neoprene rubber top section and all lower sections made of Ethylene

in paragraph entitled "Leakage Tests."

Propylene Diene Monomer

(EPDM)
Each unit is to consist of a

rubber with a minimum thickness of 60 mils.
top and bottom section and have mastic on

the bottom of the bottom section and mastic on the top and bottom of the

top section.

The mastic is to be a non-hardening butyl rubber sealant and

seal to the cone/top slab of the manhole/catch basin and over the lip of

the casting.
rings.

Extension sections are to cover up to two more adjusting
Properties and values are listed in the following table:

Properties, Test Methods and

Minimum Values for Rubber used in Preformed Joint Seals

Physical Properties Test Methods EPDM Neoprene Butyl Mastic
Tensile, psi ASTM D412 1840 2195 -
Elongation, percent ASTM D412 553 295 350
Tear Resistance, ppi ASTM D624 (Die 280 160 -

B)
Rebound, percent, 5 minutes ASTM C972 (mod.)|-- —— 11
Rebound, percent, 2 hours ASTM C972 - - 12

2.2.8

Frames, Covers, and Gratings for Manholes

Submit certification on the ability of frame and cover to carry the

imposed live load.

Class 35B, cast ductile iron,

concrete, ASTM C478 ASTM
without wvent holes.
cast the words "Sanitary

C478M.

ASTM A536,

Frame and cover are to be cast gray iron,
Grade 65-45-12,
Frames and covers are to be circular
Size are to be as indicated on the plans

ASTM A48/A48M,
or reinforced

Stamp or

Sewer" into covers so that it is plainly visible.

SECTION 33 30 00

Page 5



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

2.2.9 Manhole Steps
as indicated conforming to 29 CFR 1910.27 Aluminum steps or rungs will
not be permitted. Steps are not required in manholes less than 4 feet
deep.

2.2.10 Manhole Ladders
Provide a steel ladder where the depth of a manhole exceeds 12 feet. The
ladder is not to be less than 16 inches in width, with 3/4 inch diameter
rungs spaced 12 inches apart. The two stringers are to be a minimum 3/8
inch thick and 2 inches wide. Galvanize ladders and inserts after
fabrication in conformance with ASTM A123/A123M.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Installation Drawings

Submit Installation Drawings showing complete detail, both plan and side
view details with proper layout and elevations.

3.2 INSTALLATION
Backfill after inspection by the Contracting Officer. Before, during, and
after installation, protect plastic pipe and fittings from any environment
that would result in damage or deterioration to the material. Keep a copy
of the manufacturer's instructions available at the construction site at
all times and follow these instructions unless directed otherwise by the
Contracting Officer.

3.2.1 Connections to Existing Lines
Obtain approval from the Contracting Officer before making connection to
existing line. Conduct work so that there is minimum interruption of
service on existing line.

3.2.2 General Requirements for Installation of Pipelines

These general requirements apply except where specific exception is made
in the following paragraphs entitled "Special Requirements."

3.2.2.1 Location

Terminate the work covered by this section at a point approximately 5 feet
from the building, unless otherwise indicated.

3.2.2.1.1 Sanitary Piping Installation Parallel with Water Line
3.2.2.1.1.1 Normal Conditions

Install sanitary piping or manholes at least 10 feet horizontally from a
water line whenever possible. Measure the distance from edge-to-edge.

3.2.2.1.1.2 Unusual Conditions

When local conditions prevent a horizontal separation of 10 feet, the
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sanitary piping or manhole may be laid closer to a water line provided
that:

a. The top (crown) of the sanitary piping is to be at least 18 inches
below the bottom (invert) of the water main.

b. Where this vertical separation cannot be obtained, construct the
sanitary piping with AWWA-approved ductile iron water pipe pressure
and conduct a hydrostatic sewer testwithout leakage prior to

backfilling.
c. The sewer manhole is to be of watertight construction and tested in
place.
3.2.2.1.2 Installation of Sanitary Piping Crossing a Water Line

3.2.2.1.2.1 Normal Conditions
Lay sanitary sewer piping by crossing under water lines to provide a
separation of at least 18 inches between the top of the sanitary piping
and the bottom of the water line whenever possible.

3.2.2.1.2.2 Unusual Conditions

When local conditions prevent a vertical separation described above, use
the following construction:

a. Construct sanitary piping passing over or under water lines with
AWWA-approved ductile iron water pressure piping and conduct a
hydrostatic sewer testwithout leakage prior to backfilling.

b. Protect sanitary piping passing over water lines by providing:

(1) A vertical separation of at least 18 inches between the bottom of
the sanitary piping and the top of the water line.

(2) Adequate structural support for the sanitary piping to prevent
excessive deflection of the joints and the settling on and
breaking of the water line.

(3) That the length, minimum 20 feet, of the sanitary piping be
centered at the point of the crossing so that joints are
equidistant and as far as possible from the water line.

3.2.2.1.3 Sanitary Sewer Manholes

No water piping shall pass through or come in contact with any part of a
sanitary sewer manhole.

3.2.2.2 Earthwork

Perform earthwork operations in accordance with Section 31 23 00.00 20
EXCAVATION AND FILL.

3.2.2.3 Pipe Laying and Jointing
Inspect each pipe and fitting before and after installation; replace those

found defective and remove from site. Provide proper facilities for
lowering sections of pipe into trenches. Lay nonpressure pipe with the
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bell or groove ends in the upgrade direction. Adjust spigots in bells and
tongues in grooves to give a uniform space all around. Blocking or
wedging between bells and spigots or tongues and grooves will not be
permitted. Replace by one of the proper dimensions, pipe or fittings that
do not allow sufficient space for installation of joint material. At the
end of each work day, close open ends of pipe temporarily with wood blocks
or bulkheads. Provide batterboards not more than 25 feet apart in
trenches for checking and ensuring that pipe invert elevations are as
indicated. Laser beam method may be used in lieu of batterboards for the
same purpose. Construct branch connections by use of regular fittings or
solvent cemented saddles as approved. Provide saddles for PVC pipe
conforming to Table 4 of ASTM D3034.

3.2.3 Special Requirements
3.2.3.1 Installation of PVC Piping

Install pipe and fittings in accordance with paragraph entitled "General
Requirements for Installation of Pipelines" of this section and with the
requirements of ASTM D2321 for laying and joining pipe and fittings. Make
joints with the gaskets specified for joints with this piping and assemble
in accordance with the requirements of ASTM D2321 for assembly of Jjoints.
Make joints to other pipe materials in accordance with the recommendations
of the plastic pipe manufacturer.

3.2.4 Concrete Work

Cast-in-place concrete is included in Section 03 30 00 CAST-IN-PLACE
CONCRETE. Support the pipe on a concrete cradle, or encased in concrete
where indicated or directed.

3.2.5 Manhole Construction

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Make inverts in cast-in-place concrete and precast concrete
bases with a smooth-surfaced semi-circular bottom conforming to the inside
contour of the adjacent sewer sections. For changes in direction of the
sewer and entering branches into the manhole, make a circular curve in the
manhole invert of as large a radius as manhole size will permit. For
cast-in-place concrete construction, either pour bottom slabs and walls
integrally or key and bond walls to bottom slab. No parging will be
permitted on interior manhole walls. For precast concrete construction,
make joints between manhole sections with the gaskets specified for this
purpose; install in the manner specified for installing Jjoints in concrete
piping. Parging will not be required for precast concrete manholes.
Perform cast-in-place concrete work in accordance with the requirements
specified under paragraph entitled "Concrete Work" of this section. Make
joints between concrete manholes and pipes entering manholes with the
resilient connectors specified for this purpose; install in accordance
with the recommendations of the connector manufacturer. Where a new
manhole is constructed on an existing line, remove existing pipe as
necessary to construct the manhole. Cut existing pipe so that pipe ends
are approximately flush with the interior face of manhole wall, but not
protruding into the manhole. Use resilient connectors as previously
specified for pipe connectors to concrete manholes.
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3.2.0 Miscellaneous Construction and Installation
3.2.6.1 Connecting to Existing Manholes

Connect pipe to existing manholes such that finish work will conform as
nearly as practicable to the applicable requirements specified for new
manholes, including all necessary concrete work, cutting, and shaping.
Center the connection on the manhole. Holes for the new pipe are be of
sufficient diameter to allow packing cement mortar around the entire
periphery of the pipe but no larger than 1.5 times the diameter of the
pipe. Cut the manhole in a manner that will cause the least damage to the
walls.

3.2.6.2 Metal Work
3.2.6.2.1 Workmanship and Finish

Perform metal work so that workmanship and finish will be equal to the
best practice in modern structural shops and foundries. Form iron to
shape and size with sharp lines and angles. Do shearing and punching so
that clean true lines and surfaces are produced. Make castings sound and
free from warp, cold shuts, and blow holes that may impair their strength
or appearance. Give exposed surfaces a smooth finish with sharp
well-defined lines and arises. Provide necessary rabbets, lugs, and
brackets wherever necessary for fitting and support.

3.2.6.2.2 Field Painting

After installation, clean cast-iron frames, covers, gratings, and steps
not buried in concrete to bare metal, remove mortar, rust, grease, dirt,
and other deleterious materials and apply a coat of bituminous paint. Do
not paint surfaces subject to abrasion.

3.2.7 Installations of Wye Branches

Install wye branches in an existing sewer using a method which does not
damage the integrity of the existing sewer. Do not cutinto piping for
connections except when approved by the Contracting Officer. When the
connecting pipe cannot be adequately supported on undisturbed earth or
tamped backfill, support on a concrete cradle as directed by the
Contracting Officer. Provide and install concrete required because of
conditions resulting from faulty construction methods or negligence
without any additional cost to the Government. Do not damage the existing
sewer when installing wye branches in an existing sewer.

3.3 FIELD QUALITY CONTROL
The Contracting Officer will conduct field inspections and witness field
tests specified in this section. Be able to produce evidence, when
required, that each item of work has been constructed in accordance with
the drawings and specifications.

3.3.1 Tests

Perform field tests and provide labor, equipment, and incidentals required
for testing.
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3.3.1.1 Leakage Tests for Nonpressure Lines

Test lines for leakage by either infiltration tests and exfiltration tests,
negative air pressure tests or by low-pressure air tests. When necessary
to prevent pipeline movement during testing, place additional backfill
around pipe sufficient to prevent movement, but leaving joints uncovered
to permit inspection. When leakage or pressure drop exceeds the allowable
amount specified, make satisfactory correction and retest pipeline section
in the same manner. Correct visible leaks regardless of leakage test
results.

3.3.1.1.1 Infiltration Tests and Exfiltration Tests

3.3.1.1.2 Low-Pressure Air Tests

3.3.1.1.2.1 PVC Pipelines
Test PVC pipe in accordance with UBPPA UNI-B-6. The allowable pressure
drop is located in UBPPA UNI-B-6. Make calculations in accordance with
the Appendix to UBPPA UNI-B-6.

3.3.1.2 Dye Test
Perform a dye test from the projects sanitary sewer point of connection to
the first downstream manhole on the next active sanitary sewer branch
main. Use nontoxic non-staining sewer tracing dye. Test results are to

be noted in the daily Construction Quality Control (CQC) Report as
required in 01 45 00.05 20 Design and Construction Quality Control.

a. Continue testing until it can be visually confirmed by way of the dye
that the sewer connection is appropriate or until deficiencies are
discovered.

b. During the test, monitor the storm drainage system downstream from the
project, either manholes or outfalls, for any sign of cross-connection.

-- End of Section --
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SECTION 33 40 00

STORM DRAINAGE UTILITIES
02/10

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 ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO MP 20 (2013; R 2017) Standard Specification for
Steel-Reinforced Polyethylene (PE) Ribbed
Pipe, 300- to 1500-mm (12- to 60-in)
Diameter

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION
(AREMA)

AREMA Eng Man (2017) Manual for Railway Engineering
ASTM INTERNATIONAL (ASTM)

ASTM A48/A48M (2003; R 2016) Standard Specification for
Gray Iron Castings

ASTM Al123/A123M (2017) Standard Specification for Zinc
(Hot-Dip Galvanized) Coatings on Iron and
Steel Products

ASTM A536 (1984; R 2019; E 2019) Standard
Specification for Ductile Iron Castings

ASTM A929/A929M (2018) Standard Specification for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process for Corrugated Steel Pipe

ASTM B26/B26M (2014; E 2015) Standard Specification for
Aluminum-Alloy Sand Castings

ASTM C32 (2013; R 2017) Standard Specification for
Sewer and Manhole Brick (Made from Clay or
Shale)

ASTM C55 (2017) Standard Specification for Concrete

Building Brick

ASTM C62 (2017) Standard Specification for Building
Brick (Solid Masonry Units Made from Clay
or Shale)

ASTM C76 (2019) Standard Specification for
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Reinforced Concrete Culvert, Storm Drain,
and Sewer Pipe

ASTM C139 (2017) Standard Specification for Concrete
Masonry Units for Construction of Catch
Basins and Manholes

ASTM C231/C231M (2017a) Standard Test Method for Air
Content of Freshly Mixed Concrete by the
Pressure Method

ASTM C270 (2019) Standard Specification for Mortar
for Unit Masonry

ASTM C425 (2004; R 2013) Standard Specification for
Compression Joints for Vitrified Clay Pipe
and Fittings

ASTM C443 (2020) Standard Specification for Joints
for Concrete Pipe and Manholes, Using
Rubber Gaskets

ASTM C478 (2018) Standard Specification for Circular
Precast Reinforced Concrete Manhole
Sections

ASTM C655 (2014) Reinforced Concrete D-Load Culvert,

Storm Drain, and Sewer Pipe

ASTM C877 (2008) External Sealing Bands for Concrete
Pipe, Manholes, and Precast Box Sections

ASTM C923 (2008; R 2013; E 2016) Standard
Specification for Resilient Connectors
Between Reinforced Concrete Manhole
Structures, Pipes and Laterals

ASTM C990 (2009; R 2014) Standard Specification for
Joints for Concrete Pipe, Manholes and
Precast Box Sections Using Preformed
Flexible Joint Sealants

ASTM C1433 (2016b) Standard Specification for Precast
Reinforced Concrete Monolithic Box
Sections for Culverts, Storm Drains, and
Sewers

ASTM D698 (2012; E 2014; E 2015) Laboratory
Compaction Characteristics of Soil Using
Standard Effort (12,400 ft-1bf/cu. ft.
(600 kN-m/cu. m.))

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 Specification for
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

1.2

D1784

D2167

D2321

D2729

D3034

D6938

F679

E794

F949

F2562/F2562M

SUBMITTALS

Preformed Sponge Rubber, Cork and Recycled
PVC Expansion Joint Fillers for Concrete
Paving and Structural Construction

(2020) Standard Specification for Rigid

Poly(Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly (Vinyl Chloride) (CPVC)

Compounds

(2015) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

(2020) Standard Practice for Underground
Installation of Thermoplastic Pipe for
Sewers and Other Gravity-Flow Applications

(2017) Standard Specification for
Poly (Vinyl Chloride) (PVC) Sewer Pipe and
Fittings

(2016) Standard Specification for Type PSM
Poly (Vinyl Chloride) (PVC) Sewer Pipe and
Fittings

(2017a) Standard Test Method for In-Place
Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow
Depth)

(2016) Standard Specification for
Poly (Vinyl Chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings

(2003; R 2014) Standard Specification for
Poly(Vinyl Chloride) (PVC) Profile Gravity
Sewer Pipe and Fittings Based on
Controlled Inside Diameter

(2020) Standard Specification for
Poly (Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Smooth Interior and
Fittings

(2015) Specification for Steel Reinforced
Thermoplastic Ribbed Pipe and Fittings for
Non-Pressure Drainage and Sewerage

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control

approval.
eNotebook,
REPORTING.
SUBMITTAL PROCEDURES:

SD-04 Samples

Submittals with an "S" are for inclusion in the Sustainability
in conformance to Section 01 33 29.05 20 SUSTAINABILITY
Submit the following in accordance with Section 01 33 00.05 20

Pipe for Culverts and Storm Drains
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SD-07 Certificates
Resin Certification
0il Resistant Gasket
Determination of Density
Frame and Cover for Gratings
Post-Installation Inspection Report
SD-08 Manufacturer's Instructions
Placing Pipe
SD-11 Closeout Submittals
LID Verification Report
1.3 DELIVERY, STORAGE, AND HANDLING
1.3.1 Delivery and Storage
Materials delivered to site shall be inspected for damage, unloaded, and

stored with a minimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of

dirt and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected from any environment that would result in
damage or deterioration to the material. Keep a copy of the

manufacturer's instructions available at the construction site at all
times and follow these instructions unless directed otherwise by the
Contracting Officer. Solvents, solvent compounds, lubricants, elastomeric
gaskets, and any similar materials required to install plastic pipe shall
be stored in accordance with the manufacturer's recommendations and shall
be discarded if the storage period exceeds the recommended shelf life.
Solvents in use shall be discarded when the recommended pot life is

exceeded.
1.3.2 Handling

Materials shall be handled in a manner that ensures delivery to the trench
in sound, undamaged condition. Pipe shall be carried to the trench, not

dragged.
PART 2 PRODUCTS
2.1 PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be of the sizes indicated and
shall conform to the requirements specified.

2.1.1 Concrete Pipe

Manufactured in accordance with and conforming to ASTM C76, Class III , or
ASTM C655, 2,000 D-Load.
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2.1.2 Poly Vinyl Chloride (PVC) Pipe
Submit the pipe manufacturer's resin certification, indicating the cell
classification of PVC used to manufacture the pipe, prior to installation
of the pipe.

2.1.2.1 Type PSM PVC Pipe
ASTM D3034, Type PSM, maximum SDR 35, produced from PVC certified by the
Manufacturer as meeting the requirements of ASTM D1784, minimum cell class
12454-B.

2.1.2.2 Profile PVC Pipe

ASTM F794, Series 46, produced from PVC certified by the Manufacturer as
meeting the requirements of ASTM D1784, minimum cell class 12454-B.

2.1.2.3 Smooth Wall PVC Pipe

ASTM F679 produced from PVC certified by the Manufacturer as meeting the
requirements of ASTM D1784, minimum cell class 12454-B.

2.1.2.4 Corrugated PVC Pipe

ASTM F949 produced from PVC certified by the Manufacturer as meeting the
requirements of ASTM D1784, minimum cell class 12454-B.

2.1.3 Steel Reinforced Polyethylene (SRPE) Pipe

SRPE pipe will meet the requirements of ASTM F2562/F2562M 8 - 120 inch
diameter pipe and AASHTO MP 20 (12 - 60 inch diameter pipe) .

2.2 PERFORATED PIPING

2.2.1 Polyvinyl Chloride (PVC) Pipe
ASTM D2729.

2.3 DRAINAGE STRUCTURES

2.3.1 Flared End Sections

Sections shall be of a standard design fabricated from zinc coated steel
sheets meeting requirements of ASTM A929/A929M.

2.3.2 Precast Reinforced Concrete Box
Manufactured in accordance with and conforming to ASTM C1433.

2.4 MISCELLANEOUS MATERIALS

2.4.1 Concrete
Unless otherwise specified, concrete and reinforced concrete shall conform
to the requirements for 4,000 psi concrete under Section 03 30 00
CAST-IN-PLACE CONCRETE. The concrete mixture shall have air content by
volume of concrete, based on measurements made immediately after discharge

from the mixer, of 5 to 7 percent when maximum size of coarse aggregate
exceeds 1-1/2 inches. Air content shall be determined in accordance with
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ASTM C231/C231M. The concrete covering over steel reinforcing shall not
be less than 1 inch thick for covers and not less than 1-1/2 inches thick
for walls and flooring. Concrete covering deposited directly against the
ground shall have a thickness of at least 3 inches between steel and
ground. Expansion-joint filler material shall conform to ASTM D1751, or
ASTM D1752, or shall be resin-impregnated fiberboard conforming to the
physical requirements of ASTM D1752.

2.4.2 Mortar

Mortar for pipe joints, connections to other drainage structures, and
brick or block construction shall conform to ASTM C270, Type M, except
that the maximum placement time shall be 1 hour. The quantity of water in
the mixture shall be sufficient to produce a stiff workable mortar but in
no case shall exceed manufacturer's recommendations for gallons of water
per sack of cement. Water shall be clean and free of harmful acids,
alkalis, and organic impurities. The mortar shall be used within 30
minutes after the ingredients are mixed with water. The inside of the
joint shall be wiped clean and finished smooth. The mortar head on the
outside shall be protected from air and sun with a proper covering until
satisfactorily cured.

2.4.3 Precast Concrete Segmental Blocks

Precast concrete segmental block shall conform to ASTM C139, not more than
8 inches thick, not less than 8 inches long, and of such shape that joints
can be sealed effectively and bonded with cement mortar.

2.4.4 Brick

Brick shall conform to ASTM C62, Grade SW,; ASTM C55, Grade S-I or S-II; or
ASTM C32, Grade MS. Mortar for jointing and plastering shall consist of
one part portland cement and two parts fine sand. Lime may be added to
the mortar in a quantity not more than 25 percent of the volume of

cement. The joints shall be filled completely and shall be smooth and
free from surplus mortar on the inside of the structure. Brick structures
shall be plastered with 1/2 inch of mortar over the entire outside surface
of the walls. For square or rectangular structures, brick shall be laid
in stretcher courses with a header course every sixth course. For round
structures, brick shall be laid radially with every sixth course a
stretcher course.

2.4.5 Precast Reinforced Concrete Manholes

Conform to ASTM C478. Joints between precast concrete risers and tops
shall be made with flexible watertight, rubber-type gaskets meeting the
requirements of paragraph JOINTS.

2.4.6 Frame and Cover for Gratings

Submit certification on the ability of frame and cover or gratings to
carry the imposed live load. Frame and cover for gratings shall be cast
gray iron, ASTM A48/A48M, Class 35B; cast ductile iron, ASTM A536, Grade
65-45-12; or cast aluminum, ASTM B26/B26M, Alloy 356.0-T6. Weight, shape,
size, and waterway openings for grates and curb inlets shall be as
indicated on the plans. The word "Storm Sewer" shall be stamped or cast
into covers so that it is plainly visible.
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2

2

4.7 Joints

L4071 Flexible Watertight Joints

a. Flexible watertight joints shall be made with plastic or rubber-type
gaskets for concrete pipe and with factory-fabricated resilient
materials for clay pipe. The design of joints and the physical
requirements for preformed flexible joint sealants shall conform to
ASTM C990, and rubber-type gaskets shall conform to ASTM C443.
Factory-fabricated resilient joint materials shall conform to ASTM C425.
Gaskets shall have not more than one factory-fabricated splice, except
that two factory-fabricated splices of the rubber-type gasket are
permitted if the nominal diameter of the pipe being gasketed exceeds
54 inches.

b. Rubber gaskets shall comply with the o0il resistant gasket requirements
of ASTM C443. Certified copies of test results shall be delivered to
the Contracting Officer before gaskets or jointing materials are
installed. Alternate types of watertight joint may be furnished, if
specifically approved.

.4.7.2 External Sealing Bands

Requirements for external sealing bands shall conform to ASTM C877.

.4.7.3 PVC Plastic Pipes

Joints shall be solvent cement or elastomeric gasket type in accordance
with the specification for the pipe and as recommended by the pipe
manufacturer.

.5 STEEL LADDER

Steel ladder shall be provided where the depth of the storm drainage
structure exceeds 12 feet. These ladders shall be not less than 16 inches
in width, with 3/4 inch diameter rungs spaced 12 inches apart. The two
stringers shall be a minimum 3/8 inch thick and 2-1/2 inches wide.

Ladders and inserts shall be galvanized after fabrication in conformance
with ASTM Al123/A123M.

.6 RESILIENT CONNECTORS

Flexible, watertight connectors used for connecting pipe to manholes and
inlets shall conform to ASTM C923.

LT EROSION CONTROL RIP RAP

Provide non-erodible rock not exceeding 15 inches in its greatest
dimension and choked with sufficient small rocks to provide a dense mass
with a minimum thickness of as indicated.

PART 3 EXECUTION

3.

1 INSTALLATION OF PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and storm drains, shall be in accordance with the applicable portions of
Section , 31 23 00.00 20 EXCAVATION AND FILL and the requirements
specified below.
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3.1.1 Trenching

The width of trenches at any point below the top of the pipe shall be not
greater than the outside diameter of the pipe plus 12 inches to permit
satisfactory jointing and thorough tamping of the bedding material under
and around the pipe. Sheeting and bracing, where required, shall be
placed within the trench width as specified, without any overexcavation.
Where trench widths are exceeded, redesign with a resultant increase in
cost of stronger pipe or special installation procedures will be
necessary. Cost of this redesign and increased cost of pipe or
installation shall be borne by the Contractor without additional cost to
the Government.

3.1.2 Removal of Rock

Rock in either ledge or boulder formation shall be replaced with suitable
materials to provide a compacted earth cushion having a thickness between
unremoved rock and the pipe of at least 8 inches or 1/2 inch for each foot
of fill over the top of the pipe, whichever is greater, but not more than
three-fourths the nominal diameter of the pipe. Where bell-and-spigot
pipe is used, the cushion shall be maintained under the bell as well as
under the straight portion of the pipe. Rock excavation shall be as
specified and defined in Section 31 23 00.00 20 EXCAVATION AND FILL

3.1.3 Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the
pipe, as determined by the Contracting Officer, 1is unexpectedly
encountered in the bottom of a trench, such material shall be removed to
the depth required and replaced to the proper grade with select granular
material, compacted as provided in paragraph BACKFILLING. When removal of
unstable material is due to the fault or neglect of the Contractor while
performing shoring and sheeting, water removal, or other specified
requirements, such removal and replacement shall be performed at no
additional cost to the Government.

3.2 BEDDING

The bedding surface for the pipe shall provide a firm foundation of
uniform density throughout the entire length of the pipe.

3.2.1 Concrete Pipe Requirements

When no bedding class is specified or detailed on the drawings, concrete
pipe shall be bedded in granular material minimum 4 inch in depth in
trenches with soil foundation. Depth of granular bedding in trenches with
rock foundation shall be 1/2 inch in depth per foot of depth of fill,
minimum depth of bedding shall be 8 inch up to maximum depth of 24 inches.
The middle third of the granular bedding shall be loosely placed. Bell
holes and depressions for Jjoints shall be removed and formed so entire
barrel of pipe is uniformly supported. The bell hole and depressions for
the joints shall be not more than the length, depth, and width required
for properly making the particular type of joint.

3.2.2 Plastic Pipe

Bedding for PVC, PE, SRPE and PP pipe shall meet the requirements of
ASTM D2321. Use Class IB or II material for bedding, haunching, and
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initial backfill.
3.3 PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or
damaged pipe shall not be used. Plastic pipe, excluding SRPE pipe shall
be protected from exposure to direct sunlight prior to laying, if
necessary to maintain adequate pipe stiffness and meet installation
deflection requirements. Pipelines shall be laid to the grades and
alignment indicated. Proper facilities shall be provided for lowering
sections of pipe into trenches. ©Lifting lugs in vertically elongated pipe
shall be placed in the same vertical plane as the major axis of the pipe.
Pipe shall not be laid in water, and pipe shall not be laid when trench
conditions or weather are unsuitable for such work. Diversion of drainage
or dewatering of trenches during construction shall be provided as
necessary. Deflection of installed flexible pipe shall not exceed the 5%.

3.3.1 Bell and Spigot or Tongue-and-Groove Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the
flow.

3.3.2 Elliptical and Elliptical Reinforced Concrete Pipe

The manufacturer's reference lines, designating the top of the pipe, shall
be within 5 degrees of a vertical plane through the longitudinal axis of
the pipe, during placement. Damage to or misalignment of the pipe shall
be prevented in all backfilling operations.

3.3.3 Multiple Culverts

Where multiple lines of pipe are installed, adjacent sides of pipe shall
be at least half the nominal pipe diameter or 3 feet apart, whichever is
less.

3.3.4 Jacking Pipe Through Fills

Methods of operation and installation for jacking pipe through fills shall
conform to requirements specified in Volume 1, Chapter 1, Part 4 of
AREMA Eng Man.

3.4 JOINTING
3.4.1 Concrete Pipe
3.4.1.1 Cement-Mortar Bell-and-Spigot Joint

The first pipe shall be bedded to the established grade line, with the
bell end placed upstream. The interior surface of the bell shall be
thoroughly cleaned with a wet brush and the lower portion of the bell
filled with mortar as required to bring inner surfaces of abutting pipes
flush and even. The spigot end of each subsequent pipe shall be cleaned
with a wet brush and uniformly matched into a bell so that sections are
closely fitted. After each section is laid, the remainder of the Jjoint
shall be filled with mortar, and a bead shall be formed around the outside
of the Jjoint with sufficient additional mortar. If mortar is not
sufficiently stiff to prevent appreciable slump before setting, the
outside of the joint shall be wrapped or bandaged with cheesecloth to hold
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mortar in place.
3.4.1.2 Cement-Mortar Oakum Joint for Bell-and-Spigot Pipe

A closely twisted gasket shall be made of jute or oakum of the diameter
required to support the spigot end of the pipe at the proper grade and to
make the joint concentric. Joint packing shall be in one piece of
sufficient length to pass around the pipe and lap at top. This gasket
shall be thoroughly saturated with neat cement grout. The bell of the
pipe shall be thoroughly cleaned with a wet brush, and the gasket shall be
laid in the bell for the lower third of the circumference and covered with
mortar. The spigot of the pipe shall be thoroughly cleaned with a wet
brush, inserted in the bell, and carefully driven home. A small amount of
mortar shall be inserted in the annular space for the upper two-thirds of
the circumference. The gasket shall be lapped at the top of the pipe and
driven home in the annular space with a caulking tool. The remainder of
the annular space shall be filled completely with mortar and beveled at an
angle of approximately 45 degrees with the outside of the bell. If mortar
is not sufficiently stiff to prevent appreciable slump before setting, the
outside of the joint thus made shall be wrapped with cheesecloth. Placing
of this type of joint shall be kept at least five Jjoints behind laying
operations.

3.4.1.3 Cement-Mortar Diaper Joint for Bell-and-Spigot Pipe

The pipe shall be centered so that the annular space is uniform. The
annular space shall be caulked with jute or ocakum. Before caulking, the
inside of the bell and the outside of the spigot shall be cleaned.

a. Diaper Bands: Diaper bands shall consist of heavy cloth fabric to
hold grout in place at joints and shall be cut in lengths that extend
one-eighth of the circumference of pipe above the spring line on one
side of the pipe and up to the spring line on the other side of the
pipe. Longitudinal edges of fabric bands shall be rolled and stitched
around two pieces of wire. Width of fabric bands shall be such that
after fabric has been securely stitched around both edges on wires,
the wires will be uniformly spaced not less than 8 inches apart.
Wires shall be cut into lengths to pass around pipe with sufficient
extra length for the ends to be twisted at top of pipe to hold the
band securely in place; bands shall be accurately centered around
lower portion of joint.

b. Grout: Grout shall be poured between band and pipe from the high side
of band only, until grout rises to the top of band at the spring line
of pipe, or as nearly so as possible, on the opposite side of pipe, to
ensure a thorough sealing of joint around the portion of pipe covered
by the band. Silt, slush, water, or polluted mortar grout forced up
on the lower side shall be forced out by pouring, and removed.

c. Remainder of Joint: The remaining unfilled upper portion of the joint
shall be filled with mortar and a bead formed around the outside of
this upper portion of the joint with a sufficient amount of additional
mortar. The diaper shall be left in place. Placing of this type of
joint shall be kept at least five joints behind actual laying of
pipe. No backfilling around joints shall be done until joints have
been fully inspected and approved.
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3.4.1.4 Cement-Mortar Tongue-and-Groove Joint

The first pipe shall be bedded carefully to the established grade line
with the groove upstream. A shallow excavation shall be made underneath
the pipe at the joint and filled with mortar to provide a bed for the
pipe. The grooved end of the first pipe shall be thoroughly cleaned with
a wet brush, and a layer of soft mortar applied to the lower half of the
groove. The tongue of the second pipe shall be cleaned with a wet brush;
while in horizontal position, a layer of soft mortar shall be applied to
the upper half of the tongue. The tongue end of the second pipe shall be
inserted in the grooved end of the first pipe until mortar is squeezed out
on interior and exterior surfaces. Sufficient mortar shall be used to
fill the joint completely and to form a bead on the outside.

3.4.1.5 Cement-Mortar Diaper Joint for Tongue-and-Groove Pipe

The joint shall be of the type described for cement-mortar
tongue-and-groove joint in this paragraph, except that the shallow
excavation directly beneath the joint shall not be filled with mortar
until after a gauze or cheesecloth band dipped in cement mortar has been
wrapped around the outside of the joint. The cement-mortar bead at the
joint shall be at least 1/2 inch, thick and the width of the diaper band
shall be at least 8 inches. The diaper shall be left in place. Placing
of this type of joint shall be kept at least five joints behind the actual
laying of the pipe. Backfilling around the joints shall not be done until
the Jjoints have been fully inspected and approved.

3.4.1.06 Plastic Sealing Compound Joints for Tongue-and-Grooved Pipe

Sealing compounds shall follow the recommendation of the particular
manufacturer in regard to special installation requirements. Surfaces to
receive lubricants, primers, or adhesives shall be dry and clean. Sealing
compounds shall be affixed to the pipe not more than 3 hours prior to
installation of the pipe, and shall be protected from the sun, blowing
dust, and other deleterious agents at all times. Sealing compounds shall
be inspected before installation of the pipe, and any loose or improperly
affixed sealing compound shall be removed and replaced. The pipe shall be
aligned with the previously installed pipe, and the joint pulled

together. 1If, while making the joint with mastic-type sealant, a slight
protrusion of the material is not visible along the entire inner and outer
circumference of the joint when the Jjoint is pulled up, the pipe shall be
removed and the joint remade. After the joint is made, all inner
protrusions shall be cut off flush with the inner surface of the pipe. If
non-mastic-type sealant material is used, the "Squeeze-Out" requirement
above will be waived.

3.4.1.7 Flexible Watertight Joints

Gaskets and jointing materials shall be as recommended by the particular
manufacturer in regard to use of lubricants, cements, adhesives, and other
special installation requirements. Surfaces to receive lubricants,
cements, or adhesives shall be clean and dry. Gaskets and jointing
materials shall be affixed to the pipe not more than 24 hours prior to the
installation of the pipe, and shall be protected from the sun, blowing
dust, and other deleterious agents at all times. Gaskets and jointing
materials shall be inspected before installing the pipe; any loose or
improperly affixed gaskets and jointing materials shall be removed and
replaced. The pipe shall be aligned with the previously installed pipe,
and the joint pushed home. If, while the Jjoint is being made the gasket
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becomes visibly dislocated the pipe shall be removed and the joint remade.
3.4.1.8 External Sealing Band Joint for Noncircular Pipe

Surfaces to receive sealing bands shall be dry and clean. Bands shall be
installed in accordance with manufacturer's recommendations.

3.5 DRAINAGE STRUCTURES
3.5.1 Manholes and Inlets

Construction shall be of reinforced concrete, plain concrete, brick,
precast reinforced concrete, precast concrete segmental blocks,
prefabricated corrugated metal, or bituminous coated corrugated metal;
complete with frames and covers or gratings; and with fixed galvanized
steel ladders where indicated. Pipe studs and junction chambers of
prefabricated corrugated metal manholes shall be fully bituminous-coated
and paved when the connecting branch lines are so treated. Pipe
connections to concrete manholes and inlets shall be made with flexible,
watertight connectors.

3.5.2 Walls and Headwalls
Construction shall be as indicated.
3.6 STEEL LADDER INSTALLATION

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not more than 6 feet vertically, and shall be installed to provide
at least 6 inches of space between the wall and the rungs. The wall along
the line of the ladder shall be vertical for its entire length.

3.7 BACKFILLING
3.7.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation
or borrow, at a moisture content that will facilitate compaction, shall be
placed along both sides of pipe in layers not exceeding 6 inches in
compacted depth. The backfill shall be brought up evenly on both sides of
pipe for the full length of pipe. The fill shall be thoroughly compacted
under the haunches of the pipe. Each layer shall be thoroughly compacted
with mechanical tampers or rammers. This method of filling and compacting
shall continue until the fill has reached an elevation equal to the
midpoint (spring line) of concrete pipe or has reached an elevation of at
least 12 inches above the top of the pipe for flexible pipe. The
remainder of the trench shall be backfilled and compacted by spreading and
rolling or compacted by mechanical rammers or tampers in layers not
exceeding 6 inches. Tests for density shall be made as necessary to
ensure conformance to the compaction requirements specified below. Where
it is necessary, in the opinion of the Contracting Officer, that sheeting
or portions of bracing used be left in place, the contract will be
adjusted accordingly. Untreated sheeting shall not be left in place
beneath structures or pavements.

3.7.2 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placement and
compaction procedures shall be as specified below. The fill material
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shall be uniformly spread in layers longitudinally on both sides of the
pipe, not exceeding 6 inches in compacted depth, and shall be compacted by
rolling parallel with pipe or by mechanical tamping or ramming. Prior to
commencing normal filling operations, the crown width of the fill at a
height of 12 inches above the top of the pipe shall extend a distance of
not less than twice the outside pipe diameter on each side of the pipe or
12 feet, whichever is less. After the backfill has reached at least 12
inches above the top of the pipe, the remainder of the fill shall be
placed and thoroughly compacted in layers not exceeding 6 inches. Use
select granular material for this entire region of backfill for flexible
pipe installations.

3.7.3 Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the
pipe, displacement of or injury to the pipe shall be avoided. Movement of
construction machinery over a culvert or storm drain at any stage of
construction shall be at the Contractor's risk. Any damaged pipe shall be
repaired or replaced.

3.7.4 Compaction
3.7.4.1 General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sands, and
gravelly sands. Cohesive materials include clayey and silty gravels,
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays,
silts, and very fine sands. When results of compaction tests for
moisture-density relations are recorded on graphs, cohesionless soils will
show straight lines or reverse-shaped moisture-density curves, and
cohesive soils will show normal moisture-density curves.

3.7.4.2 Minimum Density

Backfill over and around the pipe and backfill around and adjacent to
drainage structures shall be compacted at the approved moisture content to
the following applicable minimum density, which will be determined as
specified below.

a. Under airfield and heliport pavements, paved roads, streets, parking
areas, and similar-use pavements including adjacent shoulder areas,
the density shall be not less than 90 percent of maximum density for
cohesive material and 95 percent of maximum density for cohesionless
material, up to the elevation where requirements for pavement subgrade
materials and compaction shall control.

b. Under unpaved or turfed traffic areas, density shall not be less than
90 percent of maximum density for cohesive material and 95 percent of

maximum density for cohesionless material.

c. Under nontraffic areas, density shall be not less than that of the
surrounding material.

3.8 FIELD PAINTING
3.8.1 Cast-Iron Covers, Frames, Gratings, And Steps

After installation, clean cast-iron, not buried in masonry or concrete, of
mortar, rust, grease, dirt, and other deleterious materials to bare metal
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and apply a coat of bituminous paint.
3.9 FIELD QUALITY CONTROL
3.9.1 Tests

Testing is the responsibility of the Contractor. Perform all testing and
retesting at no additional cost to the Government.

3.9.1.1 Determination of Density

Testing shall be performed by an approved commercial testing laboratory or
by the Contractor subject to approval. Tests shall be performed in
sufficient number to ensure that specified density is being obtained.
Laboratory tests for moisture-density relations shall be made in
accordance with ASTM D698 except that mechanical tampers may be used
provided the results are correlated with those obtained with the specified
hand tamper. Field density tests shall be determined in accordance with
ASTM D2167 or ASTM D6938. When ASTM D6938 is used, the calibration curves
shall be checked and adjusted, if necessary, using the sand cone method as
described in paragraph Calibration of the referenced publications.

ASTM D6938 results in a wet unit weight of soil and ASTM D6938 shall be
used to determine the moisture content of the soil. The calibration
curves furnished with the moisture gauges shall be checked along with
density calibration checks as described in ASTM D6938. Test results shall
be furnished the Contracting Officer. The calibration checks of both the
density and moisture gauges shall be made at the beginning of a job on
each different type of material encountered and at intervals as directed.

3.9.2 Inspection
3.9.2.1 Post-Installation Inspection

Visually inspect each segment of concrete pipe for alignment, settlement,
joint separations, soil migration through the joint, cracks, buckling,
bulging and deflection. An engineer must evaluate all defects to
determine if any remediation or repair is required.

3.9.2.1.1 Concrete

Cracks with a width greater than 0.01 inches. An engineer must evaluate
all pipes with cracks with a width greater than 0.01 inches but less than
0.10 inches to determine if any remediation or repair is required.

3.9.2.1.2 Flexible Pipe

Check each flexible pipe (PE, PVC, PP, Corregated Steel And Aluminum) for
rips, tears, joint separations, soil migration through the joint, cracks,
localized bucking, bulges, settlement and alignment.

3.9.2.1.3 Post-Installation Inspection Report

The deflection results and final post installation inspection report must
include: pipe location identification, equipment used for inspection,
inspector name, deviation from design, grade, deviation from line,
deflection and deformation of flexible pipe, inspector notes, condition of
joints, condition of pipe wall (e.g. distress, cracking, wall damage
dents, bulges, creases, tears, holes, etc.).
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3.9.2.2 Low Impact Development Inspection
Inspect Low Impact Development (LID) features indicated on the design
portion of the LID Verification Report. Certify LID features were
constructed according to plans and specifications or by submitting
as-built drawings in accordance with UFGS 01 78 00 Closeout Submittals.
When as-built drawings show deviations to the LID features, document the
deviations on the LID Verification Report.

3.9.3 Repair Of Defects

3.9.3.1 Leakage Test

When leakage exceeds the maximum amount specified, correct source of
excess leakage by replacing damaged pipe and gaskets and retest.

3.9.3.2 Deflection Testing
When deflection readings are in excess of the allowable deflection of
average inside diameter of pipe are obtained, remove pipe which has
excessive deflection and replace with new pipe. Retest 30 days after
completing backfill, leakage testing and compaction testing.

3.9.3.3 Inspection

Replace pipe or repair defects indicated in the Post-Installation
Inspection Report.

3.9.3.3.1 Concrete

Replace pipes having cracks with a width greater than 0.1 inches.
3.9.3.3.2 Flexible Pipe

Replace pipes having cracks or splits.
3.10 PROTECTION

Protect storm drainage piping and adjacent areas from superimposed and
external loads during construction.

3.11 WARRANTY PERIOD

Pipe segments found to have defects during the warranty period must be
replaced with new pipe and retested.

--— End of Section --

SECTION 33 40 00 Page 15



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

SECTION 33 61 14

EXTERIOR BURIED PREINSULATED WATER PIPING
02/10

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.

ASTM INTERNATIONAL (ASTM)
ASTM C591 (2020) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate

Thermal Insulation

ASTM D3350 (2012) Polyethylene Plastics Pipe and
Fittings Materials

.2 SYSTEM DESCRIPTION

Provide exterior buried factory-prefabricated preinsulated water piping
system to the first piping connection aboveground or within each building
complete and ready for operation. Piping system includes chilled water
piping, and related work from chillers / Chilled water mechancial yard to
the building. Hot domestic water piping within each building is specified
under Section 22 00 00 PLUMBING, GENERAL PURPOSE. Section 23 64 26
CONDENSER WATER PIPING SYSTEMS.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29.05 20 SUSTAINABILITY
REPORTINGFOR DESIGN-BUILD. Submit the following in accordance with
Section 01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Factory-prefabricated preinsulated water piping system
Preinsulated plastic pipe field joints
SD-03 Product Data
Pipe, fittings, and end connections
Factory-prefabricated preinsulated water piping system
SD-07 Certificates

Certification of welders' qualifications

SD-08 Manufacturer's Instructions
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Installation manual for buried factory-prefabricated preinsulated
water piping system

1.4 QUALITY ASSURANCE
1.4.1 Certification of Welders' Qualifications

Submit prior to site welding of steel piping; certifications shall be not
more than one year old.

PART 2 PRODUCTS
2.1 BURIED FACTORY-PREFABRICATED PREINSULATED WATER PIPING SYSTEM

Piping (pipe, fittings, and end connections) system shall be suitable for
working pressure of 125 psig at 250 degrees F, except plastic polyvinyl
chloride (PVC) or High Density Polyetheylene (HDPE) chilled water piping
shall be suitable for working pressure of 125 psig at 73 degrees F.

Piping system shall withstand H-20 highway loading with 2 feet of
compacted backfill over top of conduit. Mark each section of conduit with
fabricator's name, product identification, and publications to which the
items conform. Provide each section of carrier pipe including
factory-applied insulation and conduit, with waterproof conduit ends at
both ends of each section of carrier pipe, except for piping systems which
have the field joints insulated and covered with waterproof shrink sleeves.

2.1.1 Factory-Applied Insulation

Insulation shall be polyurethane foam either spray applied or injected
with one shot into the annular space between carrier pipe and jacket with
a minimum thickness of one inch. Insulation shall be rigid, 90-95% closed
cell polyurethane with a 2.0 to 3.0 pounds per cubic foot density and
coefficient of thermal conductivity (K- Factor) of 0.16 and shall conform
to ASTM C591. Maximum operating temperature shall not exceed 250°F.
Insulation thickness shall be specified by calling out appropriate carrier
pipe and jacket size combinations, and shall not result in less than 1"
thickness.

2.1.2 Jacketing Material
Jacketing material shall be extruded, black, high density polyethylene

(HDPE), having a minimum wall thickness of 100 mils for pipe sizes equal
to or less than 12", 125 mils for jacket sizes greater than 12" to 24",

and 150 mils for jacket sizes greater than 24". The inner surface of the
HDPE Jjacket shall be oxidized by means of corona treatment, flame
treatment (patent pending), or other approved methods. This will ensure a

secure bond between the jacket and foam insulation preventing any
ingression of water at the jacket/ foam interface.

2.1.3 Joints and Fittings

Straight run joints consisting of pipe and jacket are butt fusion welded
and field insulated using urethane foam to the thickness specified and
jacketed with a heat shrinkable sleeve over the HDPE sleeve mold. Joints
can be made beside the trench or inside the trench. Carrier pipe fittings
of the same material and pressure rating shall be heat fusion butt-welded
to adjacent pipe sections. Fittings that are butt fusion welded are to be
field insulated or, at engineer's option, factory insulated. If fittings
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are factory manufactured, fittings are pre-insulated using factory PE
fitting covers welded to the jackets.

2.1.4 Factory-Applied End Seals

Provide watertight end seal, or factory lay-up type end seal between
carrier pipe and conduit. Provide sufficient surface bonding area between
carrier pipe and conduit to ensure permanent watertight end seal suitable
for use with temperature limits of carrier pipe.

2.1.5 Factory-Prefabricated Carrier Piping

Pipe, fittings, flanges, and couplings shall be marked with manufacturer's
name, product identification, and publication to which items conform.
Carrier piping shall be as specified in this section. Buried carrier pipe
connections between straight sections of pipe beyond 5 feetexterior of
buildings may be manufacturer's standard O-ring connections designed to
absorb pipe expansion and contraction at working pressure of 125 psig with
no leakage. Connections at elbows and tees shall be other than O-ring
connections.

2.2 CARRIER PIPING
2.2.1 HDPE Piping

Carrier pipe shall be high density polyethylene (HDPE), conforming to
ASTM D3350 and the specification standards listed below. Pipe and
fittings are manufactured from extra high molecular weight polyethylene
compound and fabricated to Standard Dimensional Ratio (SDR) wall thickness
in standard IPS sizes. Available pressure ratings range from 50 psi
(SDR-32.5) to 255 psi (SDR-7.3) at 73°F, with operating temperatures from
-50°F and lower, to +140°F by applying an appropriate design factor.

2.3 BURIED WARNING AND IDENTIFICATION TAPE

Provide detectable aluminum foil plastic backed tape or detectable
magnetic plastic tape manufactured specifically for warning and
identification of buried piping. Tape shall be detectable by an
electronic detection instrument. Provide tape in rolls, 3 inches minimum
width, color coded for the utility involved with warning and
identification imprinted in bold black letters continuously and repeatedly
over entire tape length. Warning and identification shall read "CAUTION
BURIED PREINSULATED WATER PIPING BELOW" or similar wording. Use permanent
code and letter coloring unaffected by moisture and other substances
contained in trench backfill material.

2.4 CONCRETE THRUST BLOCKS

Provide concrete thrust blocks as specified in Section 03 30 00
CAST-IN-PLACE CONCRETE. Concrete shall be of 4000 psi minimum 28 day
compressive strength, air-entrained admixture (3.6 ounces per cubic yard)
with water-reducing admixture (22 ounces per cubic yard).

2.5 PIPE SLEEVES
Provide where piping passes entirely through walls and floors. Provide
sleeves of sufficient length to pass through entire thickness of walls and

floors. Provide one inch minimum clearance between exterior of piping or
pipe insulation, and interior of sleeve or core-drilled hole. Firmly pack
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space with mineral wool insulation. Seal space at both ends of sleeve or
core-drilled hole with plastic waterproof cement which will dry to a firm
but pliable mass, or provide mechanically adjustable segmented elastomeric
seal. In fire walls and fire floors, seal both ends of sleeves or
core-drilled holes with UL listed fill, void, or cavity material.

a. Sleeves in masonry and concrete walls and floors: Provide hot-dip
galvanized steel, ductile-iron, or cast-iron sleeves. Core drilling
of masonry and concrete may be provided in lieu of sleeves when
cavities in the core-drilled hole are grouted smooth.

b. Sleeves in other than masonry and Concrete walls and floors: Provide
26 gage galvanized steel sheet.

.6 ESCUTCHEON PLATES

Provide split hinge type metal plates for piping entering walls and floors
in exposed spaces. Provide polished stainless steel plates or
chromium-plated finish on copper alloy plates in finished spaces. Provide
paint finish on metal plates in unfinished spaces.

PART 3 EXECUTION

3.

1 INSTALLATION

Installation of exterior buried factory-prefabricated preinsulated water
piping systems shall be in accordance with manufacturer's installation
manual. Deviations shall not be permitted unless authorized in writing by
Contracting Officer. Install piping straight and true to bear evenly on
sand bedding material. Field-engineered piping systems shall be fabricated
from factory insulated sections of straight pipe and fittings. When
practical, piping shall be provided in 40-foot double-random lengths. All
HDPE piping shall have ends cut square in preparation for butt fusion
welding.

a. Cleaning of piping: Keep interior and ends of new piping and existing
piping affected by the Contractor's operations, cleaned of water and
foreign matter during installation by means of plugs or other approved
methods. When work is not in progress, securely close open ends of
pipe and fittings to prevent entry of water and foreign matter.
Inspect piping before placing into position.

b. Demolition: Remove materials so as not to damage materials which are
to remain. Replace existing work damaged by the Contractor's
operations with new work of the same construction.

.2 FIELD JOINTS

Carrier pipe joining shall be accomplished using an authorized butt fusion
welding machine preheated to the correct pipe temperature for fusion
welding. All heating surfaces shall be clean and free of dirt and residue
before applying to ends of pipe to be joined. After heating, the softened
ends are pressed together by the machine and held until the joint has
hardened. Improperly accomplished, uneven, or Jjoints with questionable
appearance shall be cut out and re-accomplished. Transitions to other
piping materials shall be accomplished using suitable flanged or
mechanical adapters.
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3.

3 BURIED FACTORY-PREFABRICATED PREINSULATED PIPE INSTALLATION

a. Assembly and alignment: Assemble carrier pipe and fittings according
to manufacturer's installation manual, assemble plastic RTR piping in
accordance with the Federal Agency Approved Brochure. Maintain proper
alignment during assembly of Jjoints.

b. Bedding: Accurately grade trench bedding with a minimum of 6 inches
of manufactured or natural sand. Backfill sand to a minimum of 6
inchesabove and below conduit. Lay bedding to firmly support conduit
along entire length.

c. Concrete thrust blocks: Encase each elbow and tee of carrier pipe in
thrust block with minimum of 3 square feet of thrust-bearing surface
cast against undisturbed soil, minimum pipe-to-bearing surface single
dimension of 10 inches perpendicular to bearing surface, and minimum
volume of 9 cubic feet, except as indicated otherwise. Disturbed
soil under and around thrust blocks shall be compacted.

.4 FIELD QUALITY CONTROL

Before final acceptance of work, test each system to demonstrate
compliance with contract requirements. Thoroughly flush and clean piping
before placing in operation. Flush piping at minimum velocity of 8 fps.
Correct defects in the work and repeat tests until work is in compliance
with contract requirements. Furnish potable water, electricity,
instruments, connecting devices, and personnel for tests.

a. Field tests of carrier piping: Do not cover carrier piping joints
with insulation or concrete anchors (thrust blocks), until carrier
piping joints pass field tests.

b. Hydrostatic pressure test: A hydrostatic pressure test shall be
performed before insulating the field Jjoints or burying the system and
shall be performed per the Engineer's specifications. The factory
recommended pressure test consists of an expansion phase and a test
phase. Care shall be taken to insure all trapped air is removed from
the system prior to the test. The expansion phase consists of an
initial pressurization period of three hours at on and one-half times
the normal system operating pressure. Makeup water shall be added to
the system during this period to maintain the desired pressure. The
test shall commence immediately after the expansion phase. The
pressure shall be reduced by 10 psi and the test clock started.

System pressure remaining within 5% of the target test pressure for

one hour indicates no leakage has occurred. If the entire test
procedure cannot be completed within eight hours of the initial
pressurization, the system shall be de-pressurized and allowed to

relax for a minimum of eight hours before another test is attempted.
The piping system shall be restrained from uncontrolled movement in

the event of a failure. Appropriate safety precautions shall be taken
to guard against possible injury to personnel in the event of a failure

c. Thrust blocks: If O-ring connections are used, provide temporary
thrust blocks prior to hydrostatic pressure testing of piping system.
Place bedding and backfill around center portion of piping system,
leaving thrust blocks and field joints clear for observation. After
successful completion of hydrostatic pressure test, cast concrete
thrust blocks.
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d. Field inspections: Prior to initial operation, inspect piping system
for compliance with drawings, specifications, and manufacturer's
submittals.

-— End of Section --
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SECTION 33 71 01
OVERHEAD TRANSMISSION AND DISTRIBUTION

01/07

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 in the text by the
basic designation only.

ALLIANCE FOR TELECOMMUNICATIONS INDUSTRY SOLUTIONS (ATIS)

ATIS 05.1 (2002) Wood Products - Specifications and
Dimensions

ASME INTERNATIONAL (ASME)

ASME Bl6.11 (2016) Forged Fittings, Socket-Welding and
Threaded

ASTM INTERNATIONAL (ASTM)

ASTM A 53/A 53M (2002) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 153/A 153M (2001, Rev. A) Zinc Coating (Hot-Dip) on
Iron and Steel Hardware - AASHTO No.: M232

ASTM A 475 (1998) Zinc-Coated Steel Wire Strand

ASTM B 1 2013) Standard Specification for
Hard-Drawn Copper Wire

ASTM B 2 (2000) Medium-Hard-Drawn Copper Wire

ASTM B 3 (2013) Standard Specification for Soft or
Annealed Copper Wire

ASTM B 8 (2011; R 2017) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft

ASTM B 231/B 231M (1999) Concentric-Lay-Stranded Aluminum
1350 Conductors

ASTM B 397 (1985; R 1999) Concentric-Lay-Stranded
Aluminum-Alloy 5005-H19 Conductors

ASTM B 399/B 399M (1999) Concentric-Lay-Stranded
Aluminum-Alloy 6201-T81 Conductors
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AMERICAN WOOD PROTECTION ASSOCIATION (AWPA)

AWPA C1 (2003) All Timber Products - Preservative
Treatment by Pressure Processes

AWPA C4 (1995) Poles - Preservative Treatment by
Pressure Processes

AWPA C25 (1995) Sawn Crossarms, - Preservative
Treatment by Pressure Processes

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2017; Errata 1-2 2017; INT 1 2017)
National Electrical Safety Code

IEEE C62.11 (2020) Standard for Metal-Oxide Surge
Arresters for Alternating Current Power
Circuits (>1kV)

IEEE C135.22 (1988) Zinc-Coated Ferrous Pole-Top
Insulator Pins with Lead Threads for

Overhead Line Construction

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA C29.5 (1984; R 2002) Wet-Process Porcelain
Insulators - Low- and Medium-Voltage Types
NEMA C37.42 (1996) High Voltage Expulsion Type

Distribution Class Fuses, Cutouts, Fuse
Disconnecting Switches and Fuse Links

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2017; Errata 2017) Standard for
Acceptance Testing Specifications for
Electrical Power Equipment and Systems
NATIONAL FIRE PROTECTION ASSOCIATION (NFEPA)
NEFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA
20-1; TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code
U.S. DEPARTMENT OF AGRICULTURE (USDA)
RUS 202-1 (2001; Supp. 2002) List of Materials
Acceptable for Use on Systems of RUS
Electrification Borrowers
RUS 1728F-700 (1993) Wood Poles, Stubs, and Anchor Logs
UNDERWRITERS LABORATORIES (UL)

UL 6 (2007; Reprint Sep 2019) UL Standard for
Safety Electrical Rigid Metal Conduit-Steel

UL 510 (2020) UL Standard for Safety Polyvinyl
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1

Chloride, Polyethylene and Rubber
Insulating Tape

.2 RELATED REQUIREMENTS

Section 26 00 00, "Basic Electrical Materials and Methods" and Section
26 08 00, "Apparatus Inspection and Testing" apply to this section with
additions and modifications specified herein.

.3 SUBMITTALS

The following shall be submitted in accordance with Section 01 33 00.05 20
CONSTRUCTION SUBMITTAL PROCEDURES:

Public Works (Code 404), Building 1005 Michael Road, Camp Lejeune,

North Carolina will review and approve transformer submittals. As an
exception to this paragraph, transformers manufactured by ABB in Athens,
GA; by Cooper Power Systems in Waukesha, WI or Nacogdoches, TX; or by
Howard Industries in Laurel, MS need not meet the submittal requirements
of this contract. Instead, the following shall be submitted.

a. A certification, from the manufacturer, that the technical
requirements of this specification shall be met.

b. Routine and other tests (paragraph entitled "Routine and Other
Tests, shall be conducted by the manufacturer and may be witnessed
by the Government (paragraph entitled "Source Quality Control").
Provide certified copies of the tests.

c. Provide field test reports (paragraph entitled "Field Quality
Control") .

SD-03 Product Data
Conductors; G
Insulators; G
Wood Poles; G
Cutouts; G
Surge arresters; G
Guy strand
Anchors

SD-06 Test Reports
Field Test Plan
Field Quality Control
Ground resistance test reports

SD-07 Certificates

Wood poles
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Composite crossarms

.4 QUALITY ASSURANCE

4.1 Ground Resistance Test Reports

Submit the measured ground resistance of grounding system. When testing
grounding electrodes and grounding systems, identify each grounding
electrode and each grounding system for testing. Include the test method
and test setup (i.e. pin location) used to determine ground resistance and
soil conditions at the time the measurements were made.

4.2 Field Test Plan

Provide a proposed field test plan 20 days prior to testing the installed
system. No field test shall be performed until the test plan is
approved. The test plan shall consist of complete field test procedures
including tests to be performed, test equipment required, and tolerance
limits.

.4.3 Utility Contractor Qualifications

The utility contractor must have a North Carolina Public Utility
Electrical Contractor's License.

.5 DELIVERY, STORAGE, AND HANDLING

Devices and equipment shall be visually inspected by the Contractor when
received and prior to acceptance from conveyance. Stored items shall be
protected from the environment in accordance with the manufacturer's
published instructions. Damaged items shall be replaced. 0il filled
transformers and switches shall be stored in accordance with the
manufacturer's requirements.

PART 2 PRODUCTS

2.

1 MATERIALS AND EQUIPMENT

Consider materials specified herein or shown on contract drawings which
are identical to materials listed in RUS 202-1 as conforming to
requirements.

.2 POLES

Poles shall be of lengths and classes indicated.

2.1 Wood Poles

Wood poles machine trimmed by turning, Southern Yellow Pine conforming to
ATIS 05.1 and RUS 1728F-700. Gain, bore and roof poles before treatment.
Should additional gains be required subsequent to treatment, metal gain
plates shall be provided. Pressure treat poles with chromated copper
arsenate (CCA), except that Douglas Fir and Western Larch poles shall not
be treated with CCA in accordance with AWPA Cl and AWPA C4 as referenced
in RUS 1728F-700. The quality of each pole shall be ensured with "WQC"
(wood quality control) brand on each piece, or by an approved inspection
agency report.
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2.3 CROSSARMS
2.3.1 Composite Crossarms
2.3.2 Crossarm Braces

Provide steel angle as indicated. Provide braces with 38 inch span for 8
foot crossarms and 60 inch span for 10 foot crossarms.

2.3.3 Armless Construction
Pole mounting brackets for line-post or pin insulators and eye bolts for
suspension insulators shall be as shown. Brackets shall be attached to
poles with a minimum of two bolts. Brackets may be either provided
integrally as part of an insulator or attached to an insulator with a
suitable stud. Bracket mounting surface shall be suitable for the shape
of the pole. Brackets for wood poles shall have wood gripping members.
Horizontal offset brackets shall have a 5-degree uplift angle. Pole top
brackets shall conform to IEEE C135.22, except for modifications necessary
to provide support for a line-post insulator. Brackets shall provide a
strength exceeding that of the required insulator strength, but in no case
less than a 2800 pound cantilever strength.

2.4 HARDWARE
Hardware shall be hot-dip galvanized in accordance with ASTM A 153/A 153M.

2.5 INSULATORS
Provide wet-process porcelain insulators which are radio interference free.

a. Pin insulators: NEMA C29.5, Class 55-5.
2.6 OVERHEAD CONDUCTORS

Conductors of bare copper and aluminum alloy (AAAC) of sizes and types
indicated.

2.6.1 Solid Copper

ASTM B 1, ASTM B 2, and ASTM B 3, hard-drawn, medium-hard-drawn, and
soft-drawn, respectively. ASTM B 8, stranded.

2.6.2 Aluminum
ASTM B 231/B 231M.

2.6.2.1 Aluminum Alloy
ASTM B 397 or ASTM B 399/B 399M.

2.7 GUY STRAND
ASTM A 475, high-strength, Class A or B, galvanized strand steel cable.
Guy strand shall be 3/8 inch in diameter with a minimum breaking strength
of 12,000 pounds. Provide guy terminations designed for use with the

particular strand and developing at least the ultimate breaking strength
of the strand.
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2.

8 ROUND GUY GUARDS

Vinyl or PVC material, yellow colored, 8 feet long and shatter resistant
at sub-zero temperatures.

.8.1 Guy Attachment

Thimble eye guy attachment.

.9 ANCHORS AND ANCHOR RODS

Anchors shall be screw anchors presenting holding area indicated on
drawings as a minimum. Anchor rods shall be triple thimble-eye, 3/4 inch
diameter by 8 feet long. Anchors and anchor rods shall be hot dip
galvanized.

.9.1 Screw Anchors

Screw type anchors having a manufacturer's rating of not less than 6,000
pounds in loose to medium sand/clay soil, Class 6 and extra heavy pipe
rods conforming to ASTM A 53/A 53M, Schedule 80, and couplings conforming
to ASME Bl6.11.

.10 GROUND RODS

Copper clad steel ground rods at least 3/4 inch in diameter and 10 feet
long. Die-stamp each near top with name or trademark of manufacturer and
length of rod in feet. Rods shall have a hard, clean, smooth, continuous,
surface throughout length of rod.

.10.1 Ground Wire

Provide soft drawn copper wire ground conductors a minimum No. 4 AWG.
Ground wire protectors may be either PVC or half round wood molding. Wood
molding shall be fir, pressure treated in accordance with AWPA C25, or
shall be cypress or cedar.

.11 SURGE ARRESTERS

IEEE C62.11, metal oxide, porcelain housed, surge arresters arranged for
crossarm mounting. RMS voltage rating shall be 10 kV. Arresters shall be
Distribution class.

.12 FUSED CUTOUTS

Open type fused cutouts rated 100 amperes and 12,000 amperes symmetrical
interrupting current at 7.8 kV ungrounded, conforming to NEMA C37.42.
Type K fuses conforming to NEMA C37.42 with ampere ratings equal to 150
percent of the transformer full load rating. Open link type fuse cutouts
are not acceptable.

.13 CONDUIT RISERS AND CONDUCTORS

The riser shield shall be PVC containing a PVC back plate and PVC
extension shield or a rigid galvanized steel conduit, as indicated, and
conforming to UL 6. Provide conductors and terminations as specified in
Section 33 71 02 "Underground Transmission and Distribution."
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2.14 ELECTRICAL TAPES

Tapes shall be UL listed for electrical insulation and other purposes in
wire and cable splices. Terminations, repairs and miscellaneous purposes,
electrical tapes shall comply with UL 510.

2.15 CALKING COMPOUND

Compound for sealing of conduit risers shall be of a puttylike consistency
workable with hands at temperatures as low as 35 degrees F, shall not
slump at a temperature of 300 degrees F, and shall not harden materially
when exposed to air. Compound shall readily calk or adhere to clean
surfaces of the materials with which it is designed to be used. Compound
shall have no injurious effects upon the workmen or upon the materials.

PART 3 EXECUTION
3.1 INSTALLATION

Provide overhead pole line installation conforming to requirements of

IEEE C2 for Grade B construction of overhead lines in medium loading
districts and NFPA 70 for overhead services. Provide material required to
make connections into existing system and perform excavating, backfilling,
and other incidental labor. Consider street, alleys, roads and drives
"public." Pole configuration shall be as indicated.

3.1.1 Wood Pole Installation
Provide pole holes at least as large at the top as at the bottom and large
enough to provide 4 inch clearance between the pole and side of the hole.
Provide a 6 inch band of soil around and down to the base of the pole
treated with 2 to 3 gallons of a one percent dursban TC termiticide
solution.

3.1.1.1 Setting Depth of Pole

Pole setting depths shall be as follows:

Length of Pole Setting in Soil Setting in Solid Rock
(feet) (feet) (feet)
40 6.0 4.0

3.1.1.2 Setting in Soil, Sand, and Gravel

"Setting in Soil" depths, as specified in paragraph entitled "Setting
Depth of Pole," apply where the following occurs:

a. Where pole holes are in soil, sand, or gravel or any combination
of these;

b. Where soil layer over solid rock is more than 2 feet deep;

c. Where hole in solid rock is not substantially vertical,; or

d. Where diameter of hole at surface of rock exceeds twice the
diameter of pole at same level. At corners, dead ends and other

points of extra strain, poles 40 feet or more long shall be set 6
inches deeper.

SECTION 33 71 01 Page 7



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

3.1.1.3 Setting in Solid Rock

"Setting in Solid Rock," as specified in paragraph entitled "Setting Depth
of Pole," applies where poles are to be set in solid rock and where hole
is substantially vertical, approximately uniform in diameter and large
enough to permit use of tamping bars the full depth of hole.

3.1.1.4 Setting With Soil Over Solid Rock

Where a layer of soil 2 feet or less in depth over solid rock exists,
depth of hole shall be depth of soil in addition to depth specified under
"Setting in Solid Rock" in paragraph entitled "Setting Depth of Pole,"
provided, however, that such depth shall not exceed depth specified under
"Setting in Soil."

3.1.1.5 Setting on Sloping Ground
On sloping ground, always measure hole depth from low side of hole.
3.1.1.6 Backfill

Thoroughly tamp pole backfill for full depth of the hole and mound excess
fill around the pole.

3.1.1.7 Setting Poles

Set poles so that alternate crossarm gains face in opposite directions,
except at terminals and dead ends where gains of last two poles shall be
on side facing terminal or dead end. On unusually long spans, set poles
so that crossarm comes on side of pole away from long span. Where pole
top pins are used, they shall be on opposite side of pole from gain, with
flat side against pole.

3.1.1.8 Alignment of Poles

Set poles in alignment and plumb except at corners, terminals, angles,
junctions, or other points of strain, where they shall be set and raked
against the strain. Set not less than 2 inches for each 10 feet of pole
length above grade, nor more than 4 inches for each 10 feet of pole length
after conductors are installed at required tension. When average ground
run is level, consecutive poles shall not vary more than 5 feet in

height. When ground is uneven, poles differing in length shall be kept to
a minimum by locating poles to avoid the highest and lowest ground

points. If it becomes necessary to shorten a pole, a piece shall be sawed
off the top. Holes shall be dug large enough to permit the proper use of
tampers to full depth of hole.

3.1.2 Anchors and Guys

Place anchors in line with strain. The length of the guy lead (distance
from base of pole to the top of the anchor rod) shall be as indicated.

3.1.2.1 Setting Anchors
Set anchors in place with anchor rod aligned with, and pointing directly

at, guy attachment on the pole with the anchor rod projecting 6 to 9 inches
out of ground to prevent burial of rod eye.
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3.1.2.2 Screw Anchors
Install screw anchors by torquing with boring machine.
3.1.2.3 Swamp Anchors

Install swamp anchors by torquing with boring machine or wrenches, adding
sections of pipe as required until anchor helix is fully engaged in firm
soil.

3.1.2.4 Setting Guy Strands

Complete anchor and guy installation, dead end to dead end, and tighten
guy before wire stringing and sagging is begun on that line section.
Provide strain insulators at a point on guy strand 8 feet minimum from the
ground and 6 feet minimum from the surface of pole.

3.1.3 Hardware

Provide hardware with washer against wood and with nuts and lock nuts
applied wrench tight. Provide locknuts on threaded hardware connections.
Locknuts shall be M-F style and not palnut style.

3.1.4 Grounding

Unless otherwise indicated, grounding shall conform to IEEE C2. Pole
grounding electrodes shall have a resistance to ground not exceeding 25
ohms. When work in addition to that indicated or specified is directed in
order to obtain specified ground resistance, provisions of the contract
covering changes shall apply.

3.1.4.1 Ground Rod Connections

Make ground rod connections on pole lines by exothermic weld or by using a
compression connector for ground wire or wire to rod connections. Make
exothermic welds strictly in accordance with manufacturer's written
recommendations. Welds which have puffed up or which show convex surfaces
indicating improper cleaning, are not acceptable. No mechanical
connectors are required at exothermic weldments. Compression connectors
shall be type that uses a hydraulic compression tool to provide correct
pressure. Provide tools and dies recommended by compression connector
manufacturer. An embossing die code or similar method shall provide
visible indication that a connector has been fully compressed on ground
wire.

3.1.4.2 Grounding and Grounded Connections

a. Where no primary or common neutral exists, surge arresters and
frames of equipment operating at over 750 volts shall be bonded
together and connected to a dedicated primary grounding electrode.

b. Where no primary or common neutral exists, transformer secondary
neutral bushing, secondary neutral conductor, and frames of
equipment operating at under 750 volts shall be bonded together
and connected to a dedicated secondary grounding electrode.

c. When a primary or common neutral exists, connect all grounding and
grounded conductors to a common grounding electrode.
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3.1.4.3 Protective Molding

Protect grounding conductors which are run on surface of wood poles by
wood molding extending from ground line throughout communication and
transformer spaces.

3.1.5 CONDUCTOR INSTALLATION
3.1.5.1 Line Conductors

Conductors shall be handled with care necessary to prevent nicking,
kinking, gouging, abrasions, sharp bends, cuts, flattening, or otherwise
deforming or weakening conductor or any damage to insulation or impairing
its conductivity. Remove damaged sections of conductor and splice
conductor. Conductors shall be paid out with the free end of conductors
fixed and cable reels portable, except where terrain or obstructions make
this method unfeasible. Bend radius for any insulated conductor shall not
be less than the applicable NEMA specification recommendation. Conductors
shall not be drawn over rough or rocky ground, nor around sharp bends.

3.1.5.2 Connectors and Splices

Conductor splices, as installed, shall exceed ultimate rated strength of
conductor and shall be of type recommended by conductor manufacturer. No
splice shall be permitted within 10 feet of a support. Connectors and
splices shall be mechanically and electrically secure under tension and
shall be of the nonbolted compression type. The tensile strength of any
splice shall be not less than the rated breaking strength of the
conductor. Splice materials, sleeves, fittings, and connectors shall be
noncorrosive and shall not adversely affect conductors.
Aluminum-composition conductors shall be wire brushed and an oxide
inhibitor applied before making a compression connection. Connectors
which are factory-filled with an inhibitor are acceptable. Inhibitors and
compression tools shall be of types recommended by the connector
manufacturer. Primary line apparatus taps shall be by means of hot line
clamps attached to compression type bail clamps (stirrups). Low-voltage
connectors for copper conductors shall be of the solderless pressure
type. DNoninsulated connectors shall be smoothly taped to provide a
waterproof insulation equivalent to the original insulation, when
installed on insulated conductors. On overhead connections of aluminum
and copper, the aluminum shall be installed above the copper.

3.1.5.3 Conductor-To-Insulator Attachments

Conductors shall be attached to insulators by means of clamps, shoes or
tie wires, 1in accordance with the type of insulator. For insulators
requiring conductor tie-wire attachments, tie-wire sizes shall be as
indicated in TABLE II.

TABLE TII

TIE-WIRE REQUIREMENTS

CONDUCTOR TIE WIRE
Copper (AWG) Soft-Drawn Copper (AWG)
6 8

4 and 2 6

1 through 3/0 4
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TABLE ITI

TIE-WIRE REQUIREMENTS

CONDUCTOR TIE WIRE
Copper (AWG) Soft-Drawn Copper (AWG)
4/0 and larger 2
AAC, AAAC, or ACSR (AWG) AAAC OR AAC (AWG)
Any size 6 or 4

3.1.5.4 Armor Rods

Armor rods shall be provided for AAC and AAAC. Armor rods shall be
installed at supports, except armor rods will not be required at primary
dead-end assemblies if aluminum or aluminum-lined zinc-coated steel clamps
are used. Lengths and methods of fastening armor rods shall be in
accordance with the manufacturer's recommendations. For span lengths of
less than 200 feet, flat aluminum armor rods may be used. Flat armor rods,
not less than 0.03 by 0.25 inch shall be used on No. 1 AWG AAC and AAAC
and smaller conductors and on No. 5 AWG ACSR and smaller conductors. On
larger sizes, flat armor rods shall be not less than 0.05 by 0.30 inches.
For span lengths of 200 feet or more, preformed round armor rods shall be
used.

3.1.5.5 Ties

Provide ties on pin insulators tight against conductor and insulator and
ends turned down flat against conductor so that no wire ends project.

3.1.5.6 Reinstalling Conductors
Existing conductors to be reinstalled or resagged shall be strung to
"final" sag table values indicated for the particular conductor type and
size involved.

3.1.5.7 New Conductor Installation
String new conductors to "initial" sag table values recommended by the
manufacturer for conductor type and size of conductor and ruling span
indicated.

3.1.5.8 Fittings
Dead end fittings, clamp or compression type, shall conform to written
recommendations of conductor manufacturer and shall develop full ultimate
strength of conductor.

3.1.5.9 Aluminum Connections
Make aluminum connections to copper or other material using only splices,
connectors, lugs, or fittings designed for that specific purpose. Keep a
copy of manufacturer's instructions for applying these fittings at job
site for use of the inspector.

3.1.6 Risers

Secure galvanized steel conduits on poles by two hole galvanized steel
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pipe straps spaced as indicated and within 3 feet of any outlet or
termination. Ground metallic conduits.

3.2 FIELD QUALITY CONTROL

3.2.1 General
The Contractor shall notify the Contracting Officer 14 days prior to
conducting tests. The Contractor shall furnish materials, labor, and
equipment necessary to conduct field tests. The Contractor shall perform
tests and inspections recommended by the manufacturer unless specifically
waived by the Contracting Officer. The Contractor shall maintain a
written record of tests which includes date, test performed, personnel
involved, devices tested, serial number and name of test equipment, and
test results. Field reports will be signed and dated by the Contractor.

3.2.2 Safety
The Contractor shall provide and use safety devices such as rubber gloves,
protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equipment
which are damaged due to improper test procedures or handling.

3.2.3 Performance of Acceptance Checks and Tests
Perform in accordance with the manufacturer's recommendations and include
the following visual and mechanical inspections and electrical tests,
performed in accordance with NETA ATS.

3.2.3.1 Current Transformers

a. Visual and Mechanical Inspection

(1) Compare equipment nameplate data with specifications and
approved shop drawings.

(2) Inspect physical and mechanical condition.
(3) Verify correct connection.

(4) Verify tightness of accessible bolted electrical connections
by calibrated torque-wrench method.

(5) Verify that all required grounding and shorting connections
provide good contact.

b. Electrical Tests

(1) Perform resistance measurements through all bolted
connections with low-resistance ohmmeter

(2) Perform insulation-resistance tests.
(3) Perform polarity tests.

(4) Perform ratio-verification tests.
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3.2.3.2 Metering
a. Visual and Mechanical Inspection

(1) Compare equipment nameplate data with specifications and
approved shop drawings.

(2) Inspect physical and mechanical condition.
(3) Verify tightness of electrical connections.
b. Electrical Tests

(1) Verify accuracy of meters at 25 percent, 50 percent, 75
percent, and 100 percent of full scale.

(2) Calibrate watthour meters according to manufacturer's
published data.

(3) Verify all instrument multipliers.
3.2.3.3 Grounding System
a. Visual and mechanical inspection

(1) Inspect ground system for compliance with contract plans and
specifications.

b. Electrical tests

(1) Perform ground-impedance measurements utilizing the
fall-of-potential method. On systems consisting of interconnected
ground rods, perform tests after interconnections are complete.

On systems consisting of a single ground rod perform tests before
any wire is connected. Take measurements in normally dry weather,
not less than 48 hours after rainfall. Use a portable ground
testing megger in accordance with manufacturer's instructions to
test each ground or group of grounds. The instrument shall be
equipped with a meter reading directly in ohms or fractions
thereof to indicate the ground value of the ground rod or
grounding systems under test.

3.2.4 Devices Subject to Manual Operation

Each device subject to manual operation shall be operated at least three
times, demonstrating satisfactory operation each time.

3.2.5 Follow-Up Verification

Upon completion of acceptance checks and tests, the Contractor shall show
by demonstration in service that circuits and devices are in good
operating condition and properly performing the intended function. As an
exception to requirements stated elsewhere in the contract, the
Contracting Officer shall be given 5 working days advance notice of the
dates and times of checking and testing.

--— End of Section --

SECTION 33 71 01 Page 13



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

SECTION 33 71 02
UNDERGROUND ELECTRICAL DISTRIBUTION

12/10

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.

ASSOCIATION OF EDISON ILLUMINATING COMPANIES (AEIC)

AEIC CS8 (2000) Extruded Dielectric Shielded Power
Cables Rated 5 Through 46 kV

ASTM INTERNATIONAL (ASTM)

ASTM B1 (2013) Standard Specification for
Hard-Drawn Copper Wire

ASTM B3 (2013) Standard Specification for Soft or
Annealed Copper Wire

ASTM B8 (2011; R 2017) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft

ASTM F 512 (2006) Smooth-Wall Poly (Vinyl Chloride)
(PVC) Conduit and Fittings for Underground
Installation

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE C2 (2017; Errata 1-2 2017, INT 1 2017)
National Electrical Safety Code

IEEE C37.20.3 (2001; R 2006) Metal-Enclosed Interrupter
Switchgear
IEEE 100 (2000; Archived) The Authoritative

Dictionary of IEEE Standards Terms

IEEE 386 (2016) Separable Insulated Connector
Systems for Power Distribution Systems
Rated 2.5 kV through 35 kV

IEEE Std 400.2 (2004) Guide for Field Testing of Shielded
Power Cable Systems Using Very Low
Frequency (VLF)

IEEE Std 404 (2006) Extruded and Laminated Dielectric
Shielded Cable Joints Rated 2500 V Through
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500 000 Vv

IEEE Std 48 (2009) Test Procedures and Requirements
for Alternating-Current Cable Terminations
2.5 kV through 765 kV

IEEE Std 81 (1983) Guide for Measuring Earth
Resistivity, Ground Impedance, and Earth
Surface Potentials of a Ground System
(Part 1)Normal Measurements

INTERNATIONAL ELECTRICAL TESTING ASSOCIATION (NETA)
NETA ATS (2017; Errata 2017) Standard for
Acceptance Testing Specifications for
Electrical Power Equipment and Systems

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA C119.1 (2006) Sealed Insulated Underground
Connector Systems Rated 600 Volts

NEMA RN 1 (2005; R 2013) Polyvinyl-Chloride (PVC)
Externally Coated Galvanized Rigid Steel
Conduit and Intermediate Metal Conduit

NEMA TC 6 & 8 (2003) Standard for Polyvinyl Chloride PVC
Plastic Utilities Duct for Underground
Installations

NEMA TC 9 (2004) Standard for Fittings for Polyvinyl

Chloride (PVC) Plastic Utilities Duct for
Underground Installation

NEMA WC 71 (1999) Nonshielded Power Cables Rated
2001-5000 Volts for Use in the
Distribution of Electric Energy ICEA
S-96-659-1999

NEMA WC 74 (2006) Standard for 5-46 kV Shielded Power
Cable for use in the Transmission and
Distribution of Electric Energy

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NEFPA 70 (2020, ERTA 20-1 2020, ERTA 20-2 2020, TIA

20-1,;, TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

TIA-758-A (2004) Customer-Owned Outside Plant
Telecommunications Cabling Standard

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS Bull 1751F-644 (2002) Underground Plant Construction
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U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-60005 (Basic,; Notice 1) Frames, Covers,
Gratings, Steps, Sump And Catch Basin,
Manhole

UNDERWRITERS LABORATORIES (UL)

UL 1072 (2006; Rev thru Sep 2007) Medium-Voltage
Power Cables

UL 1242 (2006; Reprint Aug 2020) Standard for
Electrical Intermediate Metal Conduit --
Steel

UL 44 (2018) UL Standard for Safety

Thermoset-Insulated Wires and Cables

UL 467 (2013; Reprint Jun 2017) UL Standard for
Safety Grounding and Bonding Equipment

UL 486A-486B (2018) UL Standard for Safety Wire
Connectors
UL 510 (2020) UL Standard for Safety Polyvinyl

Chloride, Polyethylene and Rubber
Insulating Tape

UL 514A (2013; Reprint Aug 2017) UL Standard for
Safety Metallic Outlet Boxes

UL 514B (2012; Reprint May 2020) Conduit, Tubing
and Cable Fittings

UL 6 (2007; Reprint Sep 2019) UL Standard for
Safety Electrical Rigid Metal Conduit-Steel

UL 651 (2011; Reprint Mar 2020) UL Standard for
Safety Schedule 40, 80, Type EB and A
Rigid PVC Conduit and Fittings

UL 83 (2017; Reprint Mar 2020) UL Standard for
Safety Thermoplastic-Insulated Wires and
Cables

UL 854 (2004; Rev thru Oct 2007) Service-Entrance
Cables

1.2 DEFINITIONS
a. Unless otherwise specified or indicated, electrical and electronics
terms used in these specifications, and on the drawings, shall be

as defined in IEEE 100.

b. In the text of this section, the words conduit and duct are used
interchangeably and have the same meaning.

c. In the text of this section, "medium voltage cable splices," and
"medium voltage cable joints" are used interchangeably and have
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1

the same meaning.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. The following shall be submitted in accordance with Section
01 33 00.05 20 CONSTRUCTION SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
SD-03 Product Data
Medium voltage cable; G
Medium voltage cable joints; G
Medium voltage cable terminations; G
Precast concrete structures; G
Manhole frames and covers; G
Handhole frames and covers,; G
Composite/fiberglass handholes; G
Cable supports (racks, arms and insulators); G
SD-06 Test Reports
Arc-proofing test for cable fireproofing materials
Medium voltage cable qualification and production tests
Field Acceptance Checks and Tests
Arc-proofing test for cable fireproofing tape
Cable Installation Plan and Procedure
Six copies of the information described below in 8-1/2 by 11 inch
binders having a minimum of three rings from which material may
readily be removed and replaced, including a separate section for
each cable pull. Sections shall be separated by heavy plastic
dividers with tabs, with all data sheets signed and dated by the
person supervising the pull.

a. Site layout drawing with cable pulls numerically identified.

b. A list of equipment used, with calibration certifications.
The manufacturer and quantity of lubricant used on pull.

c. The cable manufacturer and type of cable.

d. The dates of cable pulls, time of day, and ambient
temperature.

e. The length of cable pull and calculated cable pulling
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1

1

tensions.
f. The actual cable pulling tensions encountered during pull.
SD-07 Certificates
Cable splicer/terminator

Cable Installer Qualifications

.4 QUALITY ASSURANCE

.41 Certificate of Competency for Cable Splicer/Terminator

Certification of the qualification of the cable splicer/terminator shall
be submitted, for approval, 30 days before splices or terminations are to
be made in medium voltage (5 kV to 35 kV) cables. The certification shall
include the training, and experience of the individual on the specific
type and classification of cable to be provided under this contract. The
certification shall indicate that the individual has had three or more
years recent experience splicing and terminating medium voltage cables.
The certification shall also list a minimum of three splices/terminations
that have been in operation for more than one year. In addition, the
individual may be required to perform a dummy or practice
splice/termination in the presence of the Contracting Officer, before
being approved as a qualified cable splicer. If that additional
requirement is imposed, the Contractor shall provide short sections of the
approved types of cables along with the approved type of
splice/termination kit, and detailed manufacturer's instructions for the
cable to be spliced. The Contracting Officer reserves the right to
require additional proof of competency or to reject the individual and
call for certification of an alternate cable splicer.

.4.2 Cable Installer Qualifications

Provide at least one onsite person in a supervisory position with a
documentable level of competency and experience to supervise all cable
pulling operations. Provide a resume showing the cable installers'
experience in the last three years, including a list of references
complete with points of contact, addresses and telephone numbers. The
utility contractor must have a North Carolina Public Utility Electrical
Contractor's License.

4.3 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having Jjurisdiction," or words of
similar meaning, to mean the Contracting Officer. Equipment, materials,
installation, and workmanship shall be in accordance with the mandatory
and advisory provisions of NEPA 70 unless more stringent requirements are
specified or indicated.

.4.4 Standard Products

Provide materials and equipment that are products of manufacturers
regularly engaged in the production of such products which are of equal
material, design and workmanship. Products shall have been in
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satisfactory commercial or industrial use for 2 years prior to bid
opening. The 2-year period shall include applications of equipment and
materials under similar circumstances and of similar size. The product
shall have been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period. Where two
or more items of the same class of equipment are required, these items
shall be products of a single manufacturer; however, the component parts
of the item need not be the products of the same manufacturer unless
stated in this section.

.4.4.1 Alternative Qualifications

Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than
6000 hours, exclusive of the manufacturers' factory or laboratory tests,
is furnished.

L4.4.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
shall not be used, unless specified otherwise.

PART 2 PRODUCTS

2.

2

1 CONDUIT, DUCTS, AND FITTINGS

1.1 Rigid Metal Conduit

UL 6, galvanized steel, threaded type.

.1.1.1 Rigid Metallic Conduit, PVC Coated

UL 6, galvanized steel, threaded type, coat with polyvinyl chloride (PVC)
sheath bonded to galvanized exterior surface, nominal 40 mil thick
conforming to NEMA RN 1, Type A40, except that hardness shall be nominal
85 Shore A durometer, dielectric strength shall be minimum 400 volts per
mil at 60 Hz, and tensile strength shall be minimum 3500 psi and aging
shall be minimum 1000 hours in an Atlas Weatherometer.

.1.2 Intermediate Metal Conduit

UL 1242, galvanized steel, threaded type..

.1.2.1 Intermediate Metal Conduit, PVC Coated

UL 1242, galvanized steel, threaded type, coated with polyvinyl chloride
(PVC) sheth bonded to the galvanized exterior surface, nomimal 40 mil
think, conforming to NEMA RN 1, Type A40, except that hardness shall be
nominal 85 Shore A durometer, dielectric strength shall be minimum 400
volts per mil at 60 Hz, and tensile strength shall be minimum 3500 psi and
aging shall be minimum 1000 hours in an Atlas Weatherometer.

.1.3 Plastic Conduit for Direct Burial

UL 651,Schedule 40.

.1.4 Plastic Duct for Concrete Encasement

NEMA TC 6 & 8 and ASTM F 512, UL 651, EPC-40-PVC.
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2.

1.5 Conduit Sealing Compound

Compounds for sealing ducts and conduit shall have a putty-like
consistency workable with the hands at temperatures as low as 35 degrees F,

shall neither slump at a temperature of 300 degrees F, nor harden
materially when exposed to the air. Compounds shall adhere to clean
surfaces of fiber or plastic ducts; metallic conduits or conduit coatings;
concrete, masonry, or lead; any cable sheaths, jackets, covers, or
insulation materials; and the common metals. Compounds shall form a seal
without dissolving, noticeably changing characteristics, or removing any
of the ingredients. Compounds shall have no injurious effect upon the
hands of workmen or upon materials. Inflatable bladders may be used as an
option.

.1.6 Fittings

.1.6.1 Metal Fittings

UL 514B, threaded type.

.1.6.2 PVC Conduit Fittings

UL 514B, UL 651.

.1.6.3 PVC Duct Fittings

NEMA TC 9.

.1.0.4 Outlet Boxes for Steel Conduit

Outlet boxes for use with rigid or flexible steel conduit shall be
cast-metal cadmium or zinc-coated if of ferrous metal with gasketed
closures and shall conform to UL 514A.

.2 LOW VOLTAGE INSULATED CONDUCTORS AND CABLES

Insulated conductors shall be rated 600 volts and conform to the
requirements of NEFPA 70, including listing requirements. Wires and cables
manufactured more than 12 months prior to date of delivery to the site
shall not be accepted. Service entrance conductors shall conform to UL 854,
type USE.

2.1 Conductor Types

Cable and duct sizes indicated are for copper conductors and THHN/THWN
unless otherwise noted. Conductors No. 10 AWG and smaller shall be solid
copper. Conductors No. 8 AWG and larger shall be stranded copper. All
conductors shall be copper.

2.2 Conductor Material

Unless specified or indicated otherwise or required by NFPA 70, wires in
conduit, other than service entrance, shall be 600-volt, Type THWN/THHN
conforming to UL 83 or Type XHHW or RHW conforming to UL 44. Copper
conductors shall be annealed copper complying with ASTM B3 and ASTM BS§.
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2

.2.3 Jackets

Multiconductor cables shall have an overall PVC outer jacket.

.2.4 Cable Marking

Insulated conductors shall have the date of manufacture and other
identification imprinted on the outer surface of each cable at regular
intervals throughout the cable length.

Each cable shall be identified by means of a fiber, laminated plastic, or
non-ferrous metal tags, or approved equal, in each manhole, handhole,
junction box, and each terminal. Each tag shall contain the following
information; cable type, conductor size, circuit number, circuit voltage,
cable destination and phase identification.

Conductors shall be color coded. Conductor identification shall be
provided within each enclosure where a tap, splice, or termination is
made. Conductor identification shall be by color-coded insulated
conductors, plastic-coated self-sticking printed markers, colored nylon
cable ties and plates, heat shrink type sleeves,or colored electrical
tape. Control circuit terminations shall be properly identified. Color
shall be green for grounding conductors and white for neutrals; except
where neutrals of more than one system are installed in same raceway or
box, other neutrals shall be white with a different colored (not green)
stripe for each. Color of ungrounded conductors in different voltage
systems shall be as follows

a. 208/120 volt, three-phase
(1) Phase A - black
(2) Phase B - red
(3) Phase C - Dblue

b. 480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange
(3) Phase C - yellow

c. 120/240 volt, single phase: Black and red

.3 LOW VOLTAGE WIRE CONNECTORS AND TERMINALS

Shall provide a uniform compression over the entire conductor contact
surface. Use solderless terminal lugs on stranded conductors.

a. For use with copper conductors: UL 486A-486B.

.4 LOW VOLTAGE SPLICES

Provide splices in conductors with a compression connector on the
conductor and by insulating and waterproofing using one of the following
methods which are suitable for continuous submersion in water and comply
NEMA C119.1.
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2.4.1 Heat Shrinkable Splice

Provide heat shrinkable splice insulation by means of a thermoplastic
adhesive sealant material which shall be applied in accordance with the
manufacturer's written instructions.

2.4.2 Cold Shrink Rubber Splice

Provide a cold-shrink rubber splice which consists of EPDM rubber tube
which has been factory stretched onto a spiraled core which is removed
during splice installation. The installation shall not require heat or
flame, or any additional materials such as covering or adhesive. It shall
be designed for use with inline compression type connectors, or indoor,
outdoor, direct-burial or submerged locations.

2.5 MEDIUM VOLTAGE CABLE

Cable (conductor) sizes are designated by American Wire Gauge (AWG) and
Thousand Circular Mils (Kcmil). Conductor and conduit sizes indicated are
for copper conductors unless otherwise noted. Insulated conductors shall
have the date of manufacture and other identification imprinted on the
outer surface of each cable at regular intervals throughout cable length.
Wires and cables manufactured more than 12 months prior to date of
delivery to the site shall not be accepted. Provide single conductor type
cables unless otherwise indicated.

2.5.1 Cable Configuration
Provide Type MV 105 cable, conforming to NEMA WC 74 and UL 1072 with
concentric neutral underground distribution cable conforming to ICEA
S-94-649. Provide cables manufactured for use in duct applications
Cable shall be rated 15 kV with 133 percent insulation level.

2.5.2 Conductor Material
Provide concentric-lay-stranded, Class B conductors. Provide soft drawn
copper cables complying with ASTM B3 and ASTM B8 for regular concentric
and compressed stranding.

2.5.3 Insulation

Provide ethylene-propylene-rubber (EPR) insulation conforming to the
requirements of NEMA WC 71 and AEIC CS8.

2.5.4 Shielding
Cables rated for 2 kV and above shall have a semiconducting conductor
shield, a semiconducting insulation shield, and an overall copper tape
shield for each phase.

2.5.5 Neutrals

Concentric neutral conductors must be copper, having a combined ampacity
equal to the phase number ampacity rating.

2.5.6 Jackets

Cables shall be provided with a PVC jacket. Direct buried cables shall be
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rated for direct burial. Provide PVC jackets with a separator that
prevents contact when underlying semiconducting insulating shield.

2.6 MEDIUM VOLTAGE CABLE TERMINATIONS

IEEE Std 48 Class 1; of the molded elastomer, prestretched elastomer, or
heat-shrinkable elastomer. Acceptable elastomers are track-resistant
silicone rubber or track-resistant ethylene propylene compounds, such as
ethylene propylene rubber or ethylene propylene diene monomer. Separable
insulated connectors may be used for apparatus terminations, when such
apparatus is provided with suitable bushings. Terminations, where
required, shall be provided with mounting brackets suitable for the
intended installation and with grounding provisions for the cable
shielding, metallic sheath, or armor. Terminations shall be provided in a
kit, including: skirts, stress control terminator, ground clamp,
connectors, lugs, and complete instructions for assembly and

installation. Terminations shall be the product of one manufacturer,
suitable for the type, diameter, insulation class and level, and materials
of the cable terminated. Do not use separate parts of copper or copper
alloy in contact with aluminum alloy parts in the construction or
installation of the terminator.

2.6.1 Cold-Shrink Type

Terminator shall be a one-piece design, utilizing the manufacturer's
latest technology, where high-dielectric constant (capacitive) stress
control is integrated within a skirted insulator made of silicone rubber.
Termination shall not require heat or flame for installation. Termination
kit shall contain all necessary materials (except for the lugs).
Termination shall be designed for installation in low or highly
contaminated indoor and outdoor locations and shall resist ultraviolet
rays and oxidative decomposition.

2.6.2 Separable Insulated Connector Type

IEEE 386. Provide connector with steel reinforced hook-stick eye,
grounding eye, test point, and arc-quenching contact material. Provide
connectors of the loadbreak or deadbreak type as indicated, of suitable
construction for the application and the type of cable connected, and that
include cable shield adaptors. Provide external clamping points and test
points.

a. 200 Ampere loadbreak connector ratings: Voltage: 15 kv, 95 kV BIL.
Short time rating: 10,000 rms symmetrical amperes.

2.7 MEDIUM VOLTAGE CABLE JOINTS

Provide joints (splices) in accordance with IEEE Std 404 suitable for the
rated voltage, insulation level, insulation type, and construction of the

cable. Joints shall be certified by the manufacturer for waterproof,
submersible applications. Upon request, supply manufacturer's design
qualification test report in accordance with IEEE Std 404. Connectors for

joint shall be tin-plated electrolytic copper, having ends tapered and
having center stops to equalize cable insertion.

2.7.1 Cold-Shrink Rubber-Type Joint

Joint shall be of a cold shrink design that does not require any heat
source for its installation. Splice insulation and jacket shall be of a

SECTION 33 71 02 Page 10



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

one-piece factory formed cold shrink sleeve made of black EPDM rubber.
Splice shall be packaged three splices per kit, including complete
installation instructions.

2.8 TELECOMMUNICATIONS CABLING

Provide telecommunications cabling in accordance with Section
33 82 00.00 22 TELECOMMUNICATIONS OUTSIDE PLANT (OSP) .

2.9 TAPE
2.9.1 Insulating Tape

UL 510, plastic insulating tape, capable of performing in a continuous
temperature environment of 80 degrees C.

2.9.2 Buried Warning and Identification Tape

Provide 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 rolls, 3
inches minimum width, Red in color for electrica and Orange for
telecommunications for the intended utility with warning and
identification imprinted in bold black letters continuously over the
entire tape length. Warning and identification to read, "CAUTION, BURIED
(intended service) LINE BELOW" or similar wording. Provide permanent
color and printing, unaffected by moisture or soil.

2.9.3 Fireproofing Tape

Provide tape composed of a flexible conformable unsupported intumescent
elastomer. Tape shall be not less than .030 inch thick, noncorrosive to
cable sheath, self-extinguishing, noncombustible, and shall not
deteriorate when subjected to oil, water, gases, salt water, sewage, and
fungus.

2.10 PULL ROPE

Shall be plastic or flat pull line (bull line) having a minimum tensile
strength of 200 pounds. Leave a minimum of 24 inches of slack at each end
of the pull wires.

2.11 GROUNDING AND BONDING
2.11.1 Driven Ground Rods

Provide copper-clad steel ground rods conforming to UL 467 not less than
3/4 inch in diameter by 10 feet in length. Sectional type rods may be
used for rods 20 feet or longer.

2.11.2 Grounding Conductors

Stranded-bare copper conductors shall conform to ASTM B8, Class B,
soft-drawn unless otherwise indicated. Solid-bare copper conductors shall
conform to ASTM Bl for sizes No. 8 and smaller. Insulated conductors
shall be of the same material as phase conductors and green color-coded,
except that conductors shall be rated no more than 600 volts. Aluminum is
not acceptable.
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2.

12 Precast concrete structures

Provide precast concrete support pad for transformer.

L1201 Precast Concrete Transformer Support (Pad)

In lieu of cast-in-place, Contractors, shall provide precast concrete
structures designed for transformer support and subject to the
requirements specified below. Precast units shall be the product of a
manufacturer regularly engaged in the manufacture of precast concrete
products, including precast manholes.

.12.1.1 General

Precast concrete structures shall have the same accessories and facilities
as required for cast-in-place structures. Likewise, precast structures
shall have plan area and clear heights not less than those of
cast-in-place structures. Concrete materials and methods of construction
shall be the same as for cast-in-place concrete construction, as modified
herein. Concrete for precast work shall have a 28-day compressive
strength of not less than 4000 psi. Structures shall be identified with
the manufacturer's name embedded in or otherwise permanently attached to
an interior wall face.

.12.2 Manhole Frames and Covers

Provide cast iron frames and covers for manholes conforming to
CID A-A-60005. Cast the words "ELECTRIC" or "TELECOMMUNICATIONS" in the
top face of power and telecommunications manhole covers, respectively.

.12.3 Handhole Frames and Covers

Frames and covers of steel shall be welded by qualified welders in
accordance with standard commercial practice. Steel covers shall be
rolled-steel floor plate having an approved antislip surface. Hinges
shall be of stainless steel with bronze hinge pin, 5 by 5 inches by
approximately 3/16 inch thick, without screw holes, and shall be for full
surface application by fillet welding. Hinges shall have nonremovable
pins and five knuckles. The surfaces of plates under hinges shall be true
after the removal of raised antislip surface, by grinding or other
approved method.

.12.4 Composite/Fiberglass Handholes and Covers

Provide handholes and covers of polymer concrete, reinforced with heavy
weave fiberglass.

.13 CABLE SUPPORTS (RACKS, ARMS, AND INSULATORS)

The metal portion of racks and arms shall be zinc-coated after fabrication.

L1301 Cable Racks

The wall bracket shall be 4 inches by approximately 1-1/2 inch by 3/16 inch
channel steel, 48 inches long (minimum) in manholes. Slots for mounting
cable rack arms shall be spaced at 8 inch intervals.
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2.13.2 Rack Arms

Cable rack arms shall be steel or malleable iron or glass reinforced nylon
and shall be of the removable type. Rack arm length shall be a minimum of
8 inches and a maximum of 12 inches.

2.13.3 Insulators

Insulators for metal rack arms shall be dry-process glazed porcelain.
Insulators are not required for nylon arms.

2.14 CABLE TERMINATING CABINETS

Cable terminating cabinets shall be hook-stick operable, deadfront
construction conforming to the requirements of IEEE C37.20.3, Category A.
Cabinets shall be provided with with 200 A. loadbreak junctions and
elbow-type separable loadbreak connectors, cable parking stands, and
grounding lugs . Provide cable terminating equipment in conformance with
IEEE Std 386.

Ratings at 60 Hz shall be:

Nominal voltage (KV) .. .. e 12.47
Rated maximum voltage (kV) ... ... 15
Rated continuous current (A) .. ... ... .. ... 200
Three-second short-time current-carrying capacity (kA)......... 10
BIL (KV ) oo 125

2.15 SOURCE QUALITY CONTROL
2.15.1 Arc-Proofing Test for Cable Fireproofing Tape

Manufacturer shall test one sample assembly consisting of a straight lead
tube 12 inches long with a 2 1/2 inch outside diameter, and a 1/8 inch
thick wall, and covered with one-half lap layer of arc and fireproofing
material per manufacturer's instructions. The arc and fireproofing tape
shall withstand extreme temperature of a high-current fault arc 13,000
degrees K for 70 cycles as determined by using an argon directed plasma
jet capable of constantly producing and maintaining an arc temperature of
13,000 degrees K. Temperature (13,000 degrees K) of the ignited arc
between the cathode and anode shall be obtained from a dc power source of
305 (plus or minus 5) amperes and 20 (plus or minus 1) volts. The arc
shall be directed toward the sample assembly accurately positioned 5 (plus
or minus 1) millimeters downstream in the plasma from the anode orifice by
fixed flow rate of argon gas (0.18 g per second). Each sample assembly
shall be tested at three unrelated points. Start time for tests shall be
taken from recorded peak current when the specimen is exposed to the full

test temperature. Surface heat on the specimen prior to that time shall
be minimal. The end point is established when the plasma or conductive
arc penetrates the protective tape and strikes the lead tube. Submittals

for arc-proofing tape shall indicate that the test has been performed and
passed by the manufacturer.
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2.15.2 Medium Voltage Cable Qualification and Production Tests

Results of AEIC CS8 qualification and production tests as applicable for
each type of medium voltage cable.

PART 3 EXECUTION
3.1 INSTALLATION

Install equipment and devices in accordance with the manufacturer's
published instructions and with the requirements and recommendations of
NEPA 70 and IEEE C2 as applicable. 1In addition to these requirements,
install telecommunications in accordance with TIA-758-A and

RUS Bull 1751F-644.

3.2 CABLE INSPECTION

Prior to installation, each cable reel shall be inspected for correct
storage positions, signs of physical damage, and broken end seals. If end
seal is broken, moisture shall be removed from cable prior to installation
in accordance with the cable manufacturer's recommendations.

3.3 CABLE INSTALLATION PLAN AND PROCEDURE
The Contractor shall obtain from the manufacturer an installation manual
or set of instructions which addresses such aspects as cable construction,
insulation type, cable diameter, bending radius, cable temperature limits
for installation, lubricants, coefficient of friction, conduit cleaning,
storage procedures, moisture seals, testing for and purging moisture,
maximum allowable pulling tension, and maximum allowable sidewall bearing
pressure. The Contractor shall then perform pulling calculations and
prepare a pulling plan which shall be submitted along with the
manufacturers instructions in accordance with SUBMITTALS. Cable shall be
installed strictly in accordance with the cable manufacturer's
recommendations and the approved installation plan.

Calculations and pulling plan shall include:

a. Site layout drawing with cable pulls identified in numeric order
of expected pulling sequence and direction of cable pull.

b. List of cable installation equipment.
c. Lubricant manufacturer's application instructions.

d. Procedure for resealing cable ends to prevent moisture from
entering cable.

e. Cable pulling tension calculations of all cable pulls.
f. Cable percentage conduit fill.
g. Cable sidewall bearing pressure.

h. Cable minimum bend radius and minimum diameter of pulling wheels
used.

i. Cable jam ratio.
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3.

J. Maximum allowable pulling tension on each different type and size
of conductor.

k. Maximum allowable pulling tension on pulling device.
4 UNDERGROUND FEEDERS SUPPLYING BUILDINGS

Terminate underground feeders supplying building at a point 5 feet outside
the building and projections thereof, except that conductors shall be
continuous to the terminating point indicated. Coordinate connections of
the feeders to the service entrance equipment with Section 26 20 00
INTERIOR DISTRIBUTION SYSTEM. Conduit shall be PVC, Type schedule-40 from
the supply equipment to a point 5 feet outside the building and
projections thereof. Protect ends of underground conduit with plastic
plugs until connections are made.

.5 UNDERGROUND CONDUIT AND DUCT SYSTEMS

.5.1 Requirements

Depths to top of the conduit shall be in accordance with NFPA 70. Run
conduit in straight lines except where a change of direction is necessary.
Numbers and sizes of ducts shall be as indicated. Ducts shall have a
continuous slope downward toward underground structures and away from
buildings, laid with a minimum slope of 3 inches per 100 feet. Depending
on the contour of the finished grade, the high-point may be at a terminal,
a manhole, a handhole, or between manholes or handholes. Short-radius
manufactured 90-degree duct bends may be used only for pole or equipment
risers, unless specifically indicated as acceptable. The minimum
manufactured bend radius shall be 18 inches for ducts of less than 3 inch
diameter, and 36 inches for ducts 3 inches or greater in diameter.
Otherwise, long sweep bends having a minimum radius of 25 feet shall be
used for a change of direction of more than 5 degrees, either horizontally
or vertically. Both curved and straight sections may be used to form long
sweep bends, but the maximum curve used shall be 30 degrees and
manufactured bends shall be used. Ducts shall be provided with end bells
whenever duct lines terminate in structures.

.5.2 Treatment

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. A coupling recommended by the duct manufacturer
shall be used whenever an existing duct is connected to a duct of
different material or shape. Ducts shall be stored to avoid warping and
deterioration with ends sufficiently plugged to prevent entry of any water
or solid substances. Ducts shall be thoroughly cleaned before being

laid. Plastic ducts shall be stored on a flat surface and protected from
the direct rays of the sun.

.5.3 Conduit Cleaning

As each conduit run is completed, for conduit sizes 3 inches and larger,
draw a flexible testing mandrel approximately 12 inches long with a
diameter less than the inside diameter of the conduit through the

conduit. After which, draw a stiff bristle brush through until conduit is
clear of particles of earth, sand and gravel; then immediately install
conduit plugs. For conduit sizes less than 3 inches, draw a stiff bristle
brush through until conduit is clear of particles of earth, sand and
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3.

gravel; then immediately install conduit plugs.
5.4 Jacking and Drilling Under Roads and Structures

Conduits to be installed under existing paved areas which are not to be
disturbed, and under roads and railroad tracks, shall be zinc-coated,
rigid steel, jacked into place.Where ducts are jacked under existing
pavement, rigid steel conduit will be installed because of its strength.
To protect the corrosion-resistant conduit coating, predrilling or
installing conduit inside a larger iron pipe sleeve (jack-and-sleeve) 1is
required. For crossings of existing railroads and airfield pavements
greater than 50 feet in length, the predrilling method or the
jack-and-sleeve method will be used. Separators or spacing blocks shall
be made of steel, concrete, plastic, or a combination of these materials
placed not farther apart than 4 feet on centers. Hydraulic Jjet method
shall not be used.

.5.5 Galvanized Conduit Concrete Penetrations

Galvanized conduits which penetrate concrete (slabs, pavement, and walls)
in wet locations shall be PVC coated and shall extend from at least 2
inches within the concrete to the first coupling or fitting outside the
concrete (minimum of 6 inches from penetration).

.5.6 Multiple Conduits

Separate multiple conduits by a minimum distance of 2 1/2 inches, except
that light and power conduits shall be separated from control, signal, and
telephone conduits by a minimum distance of 12 inches. Stagger the joints
of the conduits by rows (horizontally) and layers (vertically) to
strengthen the conduit assembly. Provide plastic duct spacers that

interlock vertically and horizontally. Spacer assembly shall consist of
base spacers, intermediate spacers, ties, and locking device on top to
provide a completely enclosed and locked-in conduit assembly. Install

spacers per manufacturer's instructions, but provide a minimum of two
spacer assemblies per 10 feet of conduit assembly.

.5.7 Conduit Plugs and Pull Rope

New conduit indicated as being unused or empty shall be provided with
plugs on each end. Plugs shall contain a weephole or screen to allow
water drainage. Provide a plastic pull rope having 3 feet of slack at
each end of unused or empty conduits.

.5.8 Conduit and Duct Without Concrete Encasement

Provide not less than 3 inches clearance from the conduit to each side of
the trench. Grade bottom of trench smooth; where rock, soft spots, or
sharp-edged materials are encountered, excavate the bottom for an
additional 3 inches, fill and tamp level with original bottom with sand or
earth free from particles, that would be retained on a 1/4 inch sieve. The
first 6 inch layer of backfill cover shall be sand compacted as previously
specified. The rest of the excavation shall be backfilled and compacted in

3 to 6 inch layers. Provide color, type and depth of warning tape as
specified above.

.5.8.1 Encasement Under Roads and Structures

Under roads, paved areas, and railroad tracks, install conduits in
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concrete encasement of rectangular cross-section providing a minimum of 3
inch concrete cover around ducts. Concrete encasement shall extend at
least 5 feet beyond the edges of paved areas and roads, and 12 feet beyond
the rails on each side of railroad tracks.

3.5.9 Duct Encased in Concrete

Construct underground duct lines of individual conduits encased in
concrete. Do not mix different kinds of conduit in any one duct bank.
Concrete encasement surrounding the bank shall be rectangular in
cross-section and shall provide at least 3 inches of concrete cover for
ducts. Separate conduits by a minimum concrete thickness of 2 1/2 inches,
except separate light and power conduits from control, signal, and
telecommunications conduits by a minimum concrete thickness of 3 inches.
Before pouring concrete, anchor duct bank assemblies to prevent the
assemblies from floating during concrete pouring. Anchoring shall be done
by driving reinforcing rods adjacent to duct spacer assemblies and
attaching the rods to the spacer assembly. Provide color, type and depth
of warning tape as specified above.

3.6 CABLE PULLING

Pull cables down grade with the feed-in point at the manhole or buildings
of the highest elevation. Do not exceed the specified cable bending
radii when installing cable under any conditions, including turnups into
switches, transformers, switchgear, switchboards, and other enclosures.
Cable with tape shield shall have a bending radius not less than 12 times
the overall diameter of the completed cable. If basket-grip type
cable-pulling devices are used to pull cable in place, cut off the section
of cable under the grip before splicing and terminating.

3.6.1 Cable Lubricants

Use lubricants that are specifically recommended by the cable manufacturer
for assisting in pulling Jjacketed cables.

3.7 LOW VOLTAGE CABLE SPLICING AND TERMINATING

Make terminations and splices with materials and methods as indicated or
specified herein and as designated by the written instructions of the
manufacturer. Do not allow the cables to be moved until after the
splicing material has completely set. Make splices in underground
distribution systems only in accessible locations such as

manholes, handholes, or aboveground termination cabinets.

3.8 MEDIUM VOLTAGE CABLE TERMINATIONS

Make terminations in accordance with the written instruction of the
termination kit manufacturer.

3.9 MEDIUM VOLTAGE CABLE JOINTS
Provide power cable joints (splices) suitable for continuous immersion in
water. Make Jjoints only in accessible locations in manholes or handholes

by using materials and methods in accordance with the written instructions
of the joint kit manufacturer.
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3.9.1 Joints in Shielded Cables

Cover the joined area with metallic tape, or material like the original
cable shield and connect it to the cable shield on each side of the
splice. Provide a bare copper ground connection brought out in a
watertight manner and grounded to the manhole grounding loop as part of
the splice installation. Ground conductors, connections, and rods shall
be as specified elsewhere in this section. Wire shall be trained to the
sides of the enclosure to prevent interference with the working area.

3.10 CABLE END CAPS

Cable ends shall be sealed at all times with coated heat shrinkable end
caps. Cables ends shall be sealed when the cable is delivered to the Jjob
site, while the cable is stored and during installation of the cable. The
caps shall remain in place until the cable is spliced or terminated.
Sealing compounds and tape are not acceptable substitutes for heat
shrinkable end caps. Cable which is not sealed in the specified manner at
all times will be rejected.

3.11 FIREPROOFING OF CABLES IN UNDERGROUND STRUCTURES

Fireproof (arc proof) wire and cables which will carry current at 2200
volts or more in underground structures.

3.11.1 Fireproofing Tape

Tightly wrap strips of fireproofing tape around each cable spirally in
half-lapped wrapping. Install tape in accordance with manufacturer's
instructions.

3.11.2 Tape-Wrap

Tape-wrap metallic-sheathed or metallic armored cables without a
nonmetallic protective covering over the sheath or armor prior to
application of fireproofing. Wrap shall be in the form of two tightly
applied half-lapped layers of a pressure-sensitive 10 mil thick plastic
tape, and shall extend not less than one inch into the duct. Even out
irregularities of the cable, such as at splices, with insulation putty
before applying tape.

3.12 GROUNDING SYSTEMS

Provide grounding system as indicated, in accordance with NFPA 70 and
IEEE C2, and as specified herein.

Noncurrent-carrying metallic parts associated with electrical equipment
shall have a maximum resistance to solid earth ground not exceeding the

following values:

Pad-mounted transformers without
protective fences 5 ohms

Ground in manholes 5 ohms
Grounding other metal enclosures of

primary voltage electrical and
electrically-operated equipment 5 ohms
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3.12.1 Grounding Electrodes

Provide cone pointed driven ground rods driven full depth plus 6 inches,
installed to provide an earth ground of the appropriate value for the
particular equipment being grounded.

If the specified ground resistance is not met, an additional ground rod
shall be provided in accordance with the requirements of NFPA 70 (placed
not less than 6 feet from the first rod). Should the resultant (combined)
resistance exceed the specified resistance, measured not less than 48
hours after rainfall, the Contracting Officer shall be notified
immediately.

3.12.2 Grounding Connections

Make grounding connections which are buried or otherwise normally
inaccessible, by exothermic weld or compression connector.

a. Make exothermic welds strictly in accordance with the weld
manufacturer's written recommendations. Welds which are "puffed
up" or which show convex surfaces indicating improper cleaning are
not acceptable. Mechanical connectors are not required at
exothermic welds.

b. Make compression connections using a hydraulic compression tool to
provide the correct circumferential pressure. Tools and dies
shall be as recommended by the manufacturer. An embossing die
code or other standard method shall provide visible indication
that a connector has been adequately compressed on the ground wire.

3.12.3 Grounding Conductors

Provide bare grounding conductors, except where installed in conduit with

associated phase conductors. Ground cable sheaths, cable shields,
conduit, and equipment with No. 6 AWG. Ground other noncurrent-carrying
metal parts and equipment frames of metal-enclosed equipment. Ground

metallic frames and covers of handholes and pull boxes with a braided,
copper ground strap with equivalent ampacity of No. 6 AWG.

3.12.4 Ground Cable Crossing Expansion Joints

Protect ground cables crossing expansion joints or similar separations in
structures and pavements by use of approved devices or methods of
installation which provide the necessary slack in the cable across the
joint to permit movement. Use stranded or other approved flexible copper
cable across such separations.

3.12.5 Fence Grounding

Fences shall be grounded with a ground rod at each fixed gate post and at
each corner post. Drive ground rods until the top is 12 inches below
grade. Attach a No. 4 AWG copper conductor, by exothermic weld to the
ground rods and extend underground to the immediate vicinity of fence
post. Lace the conductor vertically into 12 inches of fence mesh and
fasten by two approved bronze compression fittings, one to bond wire to
post and the other to bond wire to fence. Each gate section shall be
bonded to its gatepost by a 1/8 by one inch flexible braided copper strap
and ground post clamps. Clamps shall be of the anti-electrolysis type.

SECTION 33 71 02 Page 19



DB HURRICANE FLORENCE RECOVERY PKG3, TRAINING/WAREHOUSE FACS 180780P1338DP2

3.

13 EXCAVATING, BACKFILLING, AND COMPACTING

Provide in accordance with NEFPA 70 and PART 4 of the RFP.

.13.1 Reconditioning of Surfaces

13,101 Unpaved Surfaces

Restore to their original elevation and condition unpaved surfaces
disturbed during installation of duct . Preserve sod and topsoil removed
during excavation and reinstall after backfilling is completed. Replace
sod that is damaged by sod of quality equal to that removed. When the
surface is disturbed in a newly seeded area, re-seed the restored surface
with the same quantity and formula of seed as that used in the original
seeding, and provide topsoiling, fertilizing, liming, seeding, sodding,
sprigging, or mulching.

.13.1.2 Paving Repairs

Where trenches, pits, or other excavations are made in existing roadways
and other areas of pavement where surface treatment of any kind exists ,
restore such surface treatment or pavement the same thickness and in the
same kind as previously existed, except as otherwise specified, and to
match and tie into the adjacent and surrounding existing surfaces.

.14 FIELD QUALITY CONTROL

.14.1 Performance of Field Acceptance Checks and Tests

Perform in accordance with the manufacturer's recommendations, and include
the following visual and mechanical inspections and electrical tests,
performed in accordance with NETA ATS.

.14.1.1 Medium Voltage Cables

Perform tests after installation of cable, splices, and terminators and
before terminating to equipment or splicing to existing circuits.

a. Visual and Mechanical Inspection
(1) Inspect exposed cable sections for physical damage.

(2) Verify that cable is supplied and connected in accordance
with contract plans and specifications.

(3) Inspect for proper shield grounding, cable support, and cable
termination.

(4) Verify that cable bends are not less than ICEA or
manufacturer's minimum allowable bending radius.

(5) Inspect for proper fireproofing.
(6) Visually inspect jacket and insulation condition.
(7) Inspect for proper phase identification and arrangement.

b. Electrical Tests
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(1) Perform a shield continuity test on each power cable by
ohmmeter method. Record ohmic value, resistance values in excess
of 10 ohms per 1000 feet of cable must be investigated and
Jjustified.

(2) Perform acceptance test on new cables before the new cables
are connected to existing cables and placed into service,
including terminations and joints. Perform maintenance test on
complete cable system after the new cables are connected to
existing cables and placed into service, including existing cable,
terminations, and joints. Tests shall be very low frequency (VLF)
alternating voltage withstand tests in accordance with

IEEE Std 400.2. VLF test frequency shall be 0.05 Hz minimum for a
duration of 60 minutes using a sinusoidal waveform. Test voltages
shall be as follows:

CABLE RATING AC TEST VOLTAGE for ACCEPTANCE TESTING

5 kv 10kV rms (peak)
8 kv 13kV rms (peak)
15 kv 20kV rms (peak)
25 kv 31kV rms (peak)
35 kv 44kV rms (peak)

CABLE RATING AC TEST VOLTAGE for MAINTENANCE TESTING

5 kv 7kV rms (peak)

8 kv 10kV rms (peak)
15 kv 16kV rms (peak)
25 kv 23kV rms (peak)
35 kv 33kV rms (peak)

3.14.1.2 Grounding System
a. Visual and mechanical inspection

Inspect ground system for compliance with contract plans and
specifications

b. Electrical tests

Perform ground-impedance measurements utilizing the fall-of-potential
method in accordance with TEEE Std 81. On systems consisting of
interconnected ground rods, perform tests after interconnections
are complete. On systems consisting of a single ground rod
perform tests before any wire is connected. Take measurements in
normally dry weather, not less than 48 hours after rainfall. Use
a portable megohmmeter tester in accordance with manufacturer's
instructions to test each ground or group of grounds. The
instrument shall be equipped with a meter reading directly in ohms
or fractions thereof to indicate the ground value of the ground
rod or grounding systems under test.

3.14.2 Follow-Up Verification

Upon completion of acceptance checks and tests, the Contractor shall show
by demonstration in service that circuits and devices are in good
operating condition and properly performing the intended function. As an
exception to requirements stated elsewhere in the contract, the
Contracting Officer shall be given 5 working days advance notice of the
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dates and times of checking and testing.

--— End of Section --
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PART 1

1.

1

SECTION 33 82 00.00 22.00 22

TELECOMMUNICATIONS OUTSIDE PLANT (OSP)
06/17

GENERAL

REFERENCES

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

ASTM

ASTM

ASTM

ASTM

IEEE

IEEE

ICEA

ICEA

ICEA

ANSI

ASTM INTERNATIONAL (ASTM)

Bl (2013) Standard Specification for
Hard-Drawn Copper Wire

B8 (2011; R 2017) Standard Specification for
Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft

D1557 (2012; E 2015) Standard Test Methods for
Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m/m3)

D709 (2017) Standard Specification for
Laminated Thermosetting Materials

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

100 (2000; Archived) The Authoritative
Dictionary of IEEE Standards Terms

C2 (2017; Errata 1-2 2017, INT 1 2017)
National Electrical Safety Code

INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

S-87-640 (2016) Optical Fiber Outside Plant
Communications Cable; 4th Edition

5-98-688 (2012) Broadband Twisted Pair
Telecommunication Cable, Aircore,
Polyolefin Insulated, Copper Conductors
Technical Requirements

S-99-689 (2012) Broadband Twisted Pair
Telecommunication Cable Filled, Polyolefin
Insulated, Copper Conductors Technical
Requirements

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
C62.061 (1993) American National Standard for Gas

Tube Surge Arresters on Wire Line
Telephone Circuits
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NEPA 70

TIA-455-

TIA-455-

TIA-455-

NATIONAL FIRE PROTECTION ASSOCIATION (NEFPA)

(2020; ERTA 20-1 2020, ERTA 20-2 2020, TIA
20-1, TIA 20-2; TIA 20-3; TIA 20-4)
National Electrical Code

TELECOMMUNICATIONS INDUSTRY ASSOCIATION (TIA)

107 (1999%a) FOTP-107 Determination of
Component Reflectance or Link/System
Return Loss using a Loss Test Set

46A (1990) FOTP-46 Spectral Attenuation
Measurement for Long-Length, Graded-Index
Optical Fibers

78-B (2002) FOTP-78 Optical Fibres - Part
1-40: Measurement Methods and Test
Procedures - Attenuation

TIA-472D000 (2007b) Fiber Optic Communications Cable

for Outside Plant Use

TIA-492AARAA (2009b) 62.5-um Core Diameter/125-um

Cladding Diameter Class la Graded-Index
Multimode Optical Fibers

TIA-492CAAA (1998; R 2002) Detail Specification for

Class IVa Dispersion-Unshifted Single-Mode
Optical Fibers

TIA-492E000 (1996, R 2002) Sectional Specification for

TIA-526-

TIA-526-

TIA-568-

TIA-568-

TIA-568-

TIA-569

Class IVd Nonzero-Dispersion Single-Mode
Optical Fibers for the 1550 nm Window

14 (2015c) OFSTP-14A Optical Power Loss
Measurements of Installed Multimode Fiber
Cable Plant

7 (2015a) OFSTP-7 Measurement of Optical
Power Loss of Installed Single-Mode Fiber
Cable Plant

Cc.1 (2009, Add 2 2011; Add 1 2012) Commercial
Building Telecommunications Cabling
Standard

cC.2 (2009; Errata 2010; Add 2 2014; Add 1
2016) Balanced Twisted-Pair
Telecommunications Cabling and Components
Standards

C.3 (2008; Add 1 2011) Optical Fiber Cabling
Components Standard

(2015d) Commercial Building Standard for
Telecommunications Pathways and Spaces
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TIA-590 (1997a) Standard for Physical Location and
Protection of Below Ground Fiber Optic
Cable Plant

TIA-606 (2012b; Add 1 2015) Administration
Standard for the Telecommunications
Infrastructure

TIA-607 (2015¢c; Addendum 1 2017) Generic

Telecommunications Bonding and Grounding
(Earthing) for Customer Premises

TIA-758 (2012b) Customer-Owned Outside Plant
Telecommunications Infrastructure Standard

TIA/EIA-455 (1998b) Standard Test Procedure for Fiber
Optic Fibers, Cables, Transducers,
Sensors, Connecting and Terminating
Devices, and Other Fiber Optic Components

TIA/EIA-455-204 (2000) Standard for Measurement of
Bandwidth on Multimode Fiber

TIA/EIA-598 (2014d) Optical Fiber Cable Color Coding
U.S. DEPARTMENT OF AGRICULTURE (USDA)
RUS 1755 Telecommunications Standards and

Specifications for Materials, Equipment
and Construction

RUS Bull 1751F-630 (1996) Design of Aerial Plant

RUS Bull 1751F-640 (1995) Design of Buried Plant, Physical
Considerations

RUS Bull 1751F-643 (2002) Underground Plant Design

RUS Bull 1751F-815 (1979) Electrical Protection of Outside
Plant

RUS Bull 1753F-201 (1997) Acceptance Tests of

Telecommunications Plant (PC-4)

RUS Bull 1753F-401 (1995) Splicing Copper and Fiber Optic
Cables (PC-2)

RUS Bull 345-50 (1979) Trunk Carrier Systems (PE-60)

RUS Bull 345-65 (1985) Shield Bonding Connectors (PE-65)
RUS Bull 345-72 (1985) Filled Splice Closures (PE-74)
RUS Bull 345-83 (1979; Rev Oct 1982) Gas Tube Surge

Arrestors (PE-80)
UNDERWRITERS LABORATORIES (UL)

UL 497 (2001; Reprint Jul 2013) Protectors for
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Paired Conductor Communication Circuits

UL 510 (2020) UL Standard for Safety Polyvinyl
Chloride, Polyethylene and Rubber
Insulating Tape

UL 83 (2017; Reprint Mar 2020) UL Standard for
Safety Thermoplastic-Insulated Wires and
Cables

1.2 RELATED REQUIREMENTS

Section 27 10 00.00 22 BUILDING TELECOMMUNICATIONS CABLING SYSTEM, Section

33 71 01.00 22 OVERHEAD TRANSMISSION AND DISTRIBUTION, and Section 33 71 02.00 22
UNDERGROUND ELECTRICAL DISTRIBUTION apply to this section with additions

and modifications specified herein.

1.3 DEFINITIONS

Unless otherwise specified or indicated, electrical and electronics terms
used in this specification shall be as defined in TIA-568-C.1, TIA-568-C.Z2,
TIA-568-C.3, TIA-569, TIA-606, and IEEE 100 and herein.

1.3.1 Campus Distributor (CD)

A distributor from which the campus backbone cabling emanates.
(International expression for main cross-connect - (MC).) On Camp Lejeune
the main cross-connect is established in Area Distribution Nodes (ADN),
network operation centers (NOC), or telephone central office serving
predesignated areas of the base. Designers should not design any new main
cross-connects without approval from TSD (Telecommunications Support
Division aka Base Telephone). The campus backbone is outside plant (OSP)
back to TSD and a network operations center.

1.3.2 Entrance Facility (EF) (Telecommunications)
An entrance to the building for both private and public network service
cables (including antennae, CATV, CCTV, IDS) including the entrance point
at the building wall and continuing to the entrance room or space.

1.3.3 Entrance Room (ER) (Telecommunications)
A centralized space for telecommunications equipment that serves the
occupants of a building. Equipment housed therein is considered distinct
from a telecommunications room because of the nature of its complexity but
could be combined within the communications room if additional space
needed is allotted.

1.3.4 Building Distributor (BD)
A distributor in which the building backbone cables terminate and at which
connections to the campus backbone cables may be made. (International
expression for intermediate cross-connect - (IC).)

1.3.5 Pathway

A physical infrastructure utilized for the placement and routing of
telecommunications cable.
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1

.4 SYSTEM DESCRIPTION

The telecommunications outside plant consists of cable, conduit, manholes,
splices, protection, riser points, load coils, etc. required to provide
signal paths from the closest point of presence (demarcation) to the new
facility, including free standing frames or backboards, interconnecting
hardware, terminating cables, lightning and surge protection modules at
one or both ends of the cable, installed from the entrance facility in
building to designated demarcation point. The work consists of providing,
testing and making operational cabling, interconnecting hardware and
lightning and surge protection necessary to form a complete outside plant
telecommunications system for continuous use. The telecommunications
contractor must coordinate with TSD concerning layout and configuration of
the EF telecommunications and OSP. The telecommunications contractor may
be required to coordinate work effort for access to the EF
telecommunications and OSP with TSD.

.5 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for Contractor Quality Control
approval. Submittals with an "S" are for inclusion in the Sustainability
eNotebook, in conformance to Section 01 33 29 SUSTAINABILITY REPORTING.
Submit the following in accordance with Section 01 33 00 SUBMITTAL
PROCEDURES :

a. Submittals shall include the manufacturer's name, trade name, place of
manufacture, and catalog model or number. Submittals shall also
include applicable federal, military, industry, and technical society
publication references. Should manufacturer's data require
supplemental information for clarification, the supplemental
information shall be submitted as specified in paragraph "Regulatory
Requirements" and as required for certificates in Section 01 33 00
SUBMITTAL PROCEDURES.

b. Commercial off-the-shelf manuals shall be provided for operation,
installation, configuration, and maintenance of products provided as a
part of the communications outside plant (OSP). Submit operations and

maintenance data in accordance with Section 01 78 23 OPERATION AND
MAINTENANCE DATA and as specified herein not later than 2 months prior
to the date of beneficial occupancy. In addition to requirements of
Data package 5, include the requirements of paragraphs
"Telecommunications Outside Plant Shop Drawings'" and
"Telecommunications Entrance Facility Drawings".
SD-02 Shop Drawings

Telecommunications Outside Plant; G

Telecommunications Entrance Facility Drawings; G

In addition to Section 01 33 00 SUBMITTAL PROCEDURES, provide shop
drawings in accordance with paragraph SHOP DRAWINGS.

SD-03 Product Data
Wire and cable; G

Cable splices, and connectors; G
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Closures; G
Building protector assemblies; G
Protector modules; G
Cross-connect terminal cabinets; G
Spare Parts; G
Submittals shall include the manufacturer's name, trade name,
place of manufacture, and catalog model or number. Submittals
shall also include applicable federal, military, industry, and
technical society publication references. Should manufacturer's
data require supplemental information for clarification, the
supplemental information shall be submitted as specified in
paragraph REGULATORY REQUIREMENTS and as required for certificates
in Section 01 33 00 SUBMITTAIL PROCEDURES.

SD-06 Test Reports
Pre-installation tests; G
Acceptance tests; G
Outside Plant Test Plan; G

SD-07 Certificates
Telecommunications Contractor Qualifications; G
Key Personnel Qualifications; G
Minimum Manufacturer's Qualifications; G

SD-08 Manufacturer's Instructions
Building protector assembly installation; G
Cable tensions; G
Fiber Optic Splices; G
Submit instructions prior to installation.

SD-09 Manufacturer's Field Reports
Factory Reel Test Data; G

SD-10 Operation and Maintenance Data
Telecommunications outside plant (OSP), Data Package 5; G
Commercial off-the-shelf manuals shall be provided for operation,
installation, configuration, and maintenance of products provided
as a part of the telecommunications outside plant (OSP). Submit

operations and maintenance data in accordance with Section 01 78 23,
OPERATION AND MAINTENANCE DATA and as specified herein not later
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than 2 months prior to the date of beneficial occupancy. In
addition to requirements of Data package 5, include the
requirements of paragraphs TELECOMMUNICATIONS OUTSIDE PLANT SHOP
DRAWINGS and TELECOMMUNICATIONS ENTRANCE FACILITY DRAWINGS.

SD-11 Closeout Submittals
Record Documentation; G

In addition to other requirements, provide in accordance with
paragraph RECORD DOCUMENTATION.

1.5.1 ADDITIONAL SUBMITTAL REQUIREMENTS

All submittals of material, equipment and design must be approved by the
TSD Office prior to installing any telecommunications cabling and
equipment .

1.6 QUALITY ASSURANCE
Ensure compliance with Section 01 45 00.00 20 QUALITY CONTROL.
1.6.1 Shop Drawings

Include wiring diagrams and installation details of equipment indicating
proposed location, layout and arrangement, control panels, accessories,
piping, ductwork, and other items that must be shown to ensure a
coordinated installation. Wiring diagrams shall identify circuit
terminals and indicate the internal wiring for each item of equipment and
the interconnection between each item of equipment. Drawings shall
indicate adequate clearance for operation, maintenance, and replacement of
operating equipment devices. Submittals shall include the nameplate data,
size, and capacity. Submittals shall also include applicable federal,
military, industry, and technical society publication references.

1.6.1.1 Telecommunications Outside Plant Shop Drawings

Provide Outside Plant Design in accordance with TIA-758, RUS Bull 1751F-630
for aerial system design, and RUS Bull 1751F-643 for underground duct
system design and for direct buried system design. Provide TO shop
drawings that show the physical and logical connections from the
perspective of an entire campus, such as actual building locations,
exterior pathways and campus backbone cabling on plan view drawings, major
system nodes, and related connections on the logical system drawings in
accordance with TIA-606. Drawings shall include wiring and schematic
diagrams for fiber optic and copper cabling and splices, copper conductor
gauge and pair count, load coils, fiber pair count and type, pathway duct
and innerduct arrangement, associated construction materials, and any
details required to demonstrate that cable system has been coordinated
and will properly support the switching and transmission system identified
in specification and drawings. Provide Registered Communications
Distribution Designer (RCDD) approved drawings of the telecommunications
outside plant. Update existing telecommunication Outside Plant TO
drawings to include information modified, deleted or added as a result of
this installation in accordance with TIA-606. The telecommunications
outside plant (OSP) shop drawings shall be included in the operation and
maintenance manuals.
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1.6.1.2 Telecommunications Entrance Facility Drawings

Provide T3 drawings for EF Telecommunications in accordance with TIA-606
that include telecommunications entrance facility plan views, pathway
layout (cable tray, racks, ladder-racks, etc.), mechanical/electrical
layout, and cabinet, rack, backboard and wall elevations. Drawings shall
show layout of applicable equipment including incoming cable connector
blocks, building protector assembly, outgoing cable connector blocks,
patch panels and equipment spaces and cabinet/racks. Drawings shall
include a complete list of equipment and material, equipment rack details,
proposed layout and anchorage of equipment and appurtenances, and
equipment relationship to other parts of the work including clearance for
maintenance and operation. Drawings may also be an enlargement of a
congested area of Tl or T2 drawings. Provide T3 drawings for EF
Telecommunications as specified in the paragraph TELECOMMUNICATIONS SPACE
DRAWINGS of Section 27 10 00 BUILDING TELECOMMUNICATIONS CABLING SYSTEMS.
The telecommunications entrance facility shop drawings shall be included
in the operation and maintenance manuals.

1.6.2 Telecommunications Qualifications

Work under this section shall be performed by and the equipment shall be
provided by the approved telecommunications contractor and key personnel.
Qualifications shall be provided for: the telecommunications system
contractor, the telecommunications system installer, the supervisor (if
different from the installer), and the cable splicing and terminating
personnel. A minimum of 30 days prior to installation, submit
documentation of the experience of the telecommunications contractor and
of the key personnel.

1.6.2.1 Telecommunications Contractor Qualifications

The telecommunications contractor shall be a firm which is regularly and
professionally engaged in the business of the applications, installation,
and testing of the specified telecommunications systems and equipment.

The telecommunications contractor shall demonstrate experience in
providing successful telecommunications systems that include outside plant
and broadband cabling within the past 3 years. Submit documentation for a
minimum of three and a maximum of five successful telecommunication system
installations for the telecommunications contractor. Each of the key
personnel shall demonstrate experience in providing successful
telecommunications systems in accordance with TIA-758 within the past 3
years.

1.6.2.2 Key Personnel Qualifications

Provide key personnel who are regularly and professionally engaged in the
business of the application, installation and testing of the specified
telecommunications systems and equipment. There may be one key person or
more key persons proposed for this solicitation depending upon how many of
the key roles each has successfully provided. Each of the key personnel
shall demonstrate experience in providing successful telecommunications
systems within the past 3 years.

Cable splicing and terminating personnel assigned to the installation of
this system or any of its components shall have training in the proper
techniques, shall be Building Industry Consulting Services International
(BICSI) Certified Cabling Installation Technicians, Installer Level 2, or
have a minimum of 3 years current consecutive experience in the
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installation of the specified copper and fiber optic cable and components
for products used.

Supervisors and installers assigned to the installation of this system or
any of its components shall have factory or factory approved certification
from each equipment manufacturer indicating that they are qualified to
install and test the provided products.

Submit documentation for a minimum of three and a maximum of five
successful telecommunication system installations for each of the key
personnel. Documentation for each key person shall include at least two
successful system installations provided that are equivalent in system
size and in construction complexity to the telecommunications system
proposed for this solicitation. Include specific experience in installing
and testing telecommunications outside plant systems, including broadband
cabling, and provide the names and locations of at least two project
installations successfully completed using optical fiber and copper
telecommunications cabling systems. All of the existing
telecommunications system installations offered by the key persons as
successful experience shall have been in successful full-time service for
at least 18 months prior to the issuance date for this solicitation.
Provide the name and role of the key person, the title, location, and
completed installation date of the referenced project, the referenced
project owner point of contact information including name, organization,
title, and telephone number, and generally, the referenced project
description including system size and construction complexity.

Indicate that all key persons are currently employed by the
telecommunications contractor, or have a commitment to the
telecommunications contractor to work on this project. All key persons
shall be employed by the telecommunications contractor at the date of
issuance of this solicitation, or if not, have a commitment to the
telecommunications contractor to work on this project by the date that the
bid was due to the Contracting Officer.

Note that only the key personnel approved by the Contracting Officer in
the successful proposal shall do work on this solicitation's
telecommunications system. Key personnel shall function in the same roles
in this contract, as they functioned in the offered successful

experience. Any substitutions for the telecommunications contractor's key
personnel requires approval from the Contracting Officer.

1.6.2.3 Minimum Manufacturer's Qualifications

Cabling, equipment and hardware manufacturers shall have a minimum of 3
years experience in the manufacturing, assembly, and factory testing of
components which comply with, TIA-568-C.1, TIA-568-C.2 and TIA-568-C.3.
In addition, cabling manufacturers shall have a minimum of 3 years
experience in the manufacturing and factory testing of cabling which
comply with ICEA S-87-640, ICEA S-98-688, and ICEA S-99-689.

1.6.3 Outside Plant Test Plan

Prepare and provide a complete and detailed test plan for field tests of
the outside plant including a complete list of test equipment for the
copper conductor and optical fiber cables, components, and accessories for
approval by Telecommunications Support Division (aka Base Telephone) via
the Contracting Officer. 1Include a cut-over plan with procedures and
schedules for relocation of facility station numbers without interrupting
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service to any active location. Submit the plan at least 30 days prior to
tests for Contracting Officer approval. Provide outside plant testing and
performance measurement criteria in accordance with TIA-568-C.1 and

RUS Bull 1753F-201. Include procedures for certification, validation, and
testing that includes fiber optic link performance criteria.

1.6.4 Standard Products

Provide materials and equipment that are standard products of
manufacturers regularly engaged in the production of such products which
are of equal material, design and workmanship and shall be the
manufacturer's latest standard design that has been in satisfactory
commercial or industrial use for at least 2 years prior to bid opening.
The 2-year period shall include applications of equipment and materials
under similar circumstances and of similar size. The product shall have
been on sale on the commercial market through advertisements,
manufacturers' catalogs, or brochures during the 2-year period. Products
supplied shall be specifically designed and manufactured for use with
outside plant telecommunications systems. Where two or more items of the
same class of equipment are required, these items shall be products of a
single manufacturer; however, the component parts of the item need not be
the products of the same manufacturer unless stated in this section.
Product submission must be approved for use by TSD via Contracting Officer
prior to install.

1.6.4.1 Alternative Qualifications

Products having less than a 2-year field service record will be acceptable
if a certified record of satisfactory field operation for not less than
6000 hours, exclusive of the manufacturers' factory or laboratory tests,
is provided.

1.6.4.2 Material and Equipment Manufacturing Date

Products manufactured more than 3 years prior to date of delivery to site
shall not be used, unless specified otherwise.

1.6.5 Regulatory Requirements

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "should" wherever it appears. Interpret references in
these publications to the "authority having Jjurisdiction," or words of
similar meaning, to mean the TSD via the Contracting Officer. Equipment,
materials, installation, and workmanship shall be in accordance with the
mandatory and advisory provisions of NEPA 70 unless more stringent
requirements are specified or indicated by references or AHJ. Because
references are living documents use of most current version shall be
enforced.

1.6.5.1 Independent Testing Organization Certificate

In lieu of the label or listing, submit a certificate from an independent
testing organization, competent to perform testing, and approved by the
Contracting Officer. The certificate shall state that the item has been
tested in accordance with the specified organization's test methods and
that the item complies with the specified organization's reference
standard.
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1

LT DELIVERY, STORAGE, AND HANDLING

Ship cable on reels in 5000 feet length with a minimum overage of 10
percent for 25, 50 or 100 pair configuration and 1250 feet length for

larger cables. Radius of the reel drum shall not be smaller than the
minimum bend radius of the cable. Wind cable on the reel so that
unwinding can be done without kinking the cable. Two meters of cable at

both ends of the cable shall be accessible for testing. Attach permanent
label on each reel showing length, cable identification number, cable
size, cable type, and date of manufacture. Provide water resistant label
and the indelible writing on the labels. Apply end seals to each end of
the cables to prevent moisture from entering the cable. Reels with cable
shall be suitable for outside storage conditions when temperature ranges
from minus 40 degrees C to plus 65 degrees C, with relative humidity from
0 to 100 percent. Equipment, other than cable, delivered and placed in
storage shall be stored with protection from weather, humidity and
temperature variation, dirt and dust, or other contaminants in accordance
with manufacturer's requirements.

.8 MAINTENANCE

.8.1 Record Documentation

Provide the activity responsible for telecommunications system maintenance
and administration (TSD via the Contracting Officer) a single complete and
accurate set of record documentation for the entire telecommunications
system for each structure with respect to this project.

Provide record documentation as specified in Section 27 10 00.00 22
BUILDING TELECOMMUNICATIONS CABLING SYSTEM.

Provide T5 drawings including documentation on cables and termination
hardware in accordance with TIA-606. T5 drawings shall include schedules
to show information for cut-overs and cable plant management, patch panel
layouts, cross-connect information and connecting terminal layout as a
minimum. T5 drawings shall be provided in both hard copy format and on
electronic media using Windows based computer cable management software.
A licensed copy of the cable management software including documentation,
shall be provided. Update existing record documentation to reflect campus
distribution TO drawings and T3 drawing schedule information modified,
deleted or added as a result of this installation. Provide the following
T5 drawing documentation as a minimum:

a. Cables - A record of installed cable shall be provided in accordance
with TIA-606. The cable records shall include the required data
fields for each cable and complete end-to-end circuit report for each
complete circuit from the assigned outlet to the entry facility for
the soft copy in accordance with TIA-606. Include manufacture date of
cable with submittal.

b. Termination Hardware - Provide a record of installed patch panels,
cross-connect points, campus distributor and terminating block

arrangements and type in accordance with TIA-606. Documentation shall
include the required data fields as a minimum in accordance with
TIA-606.

Provide record documentation as specified in Section 27 10 00.00 22
BUILDING TELECOMMUNICATIONS CABLING SYSTEM.
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1.8.2 Spare Parts

In addition to the requirements of Section 01 78 23 OPERATION AND
MAINTENANCE DATA, provide a complete list of parts and supplies, with
current unit prices and source of supply, and a list of spare parts
recommended for stocking. Spare parts shall be provided no later than the
start of field testing.

1.9 WARRANTY

The equipment items shall be supported by service organizations which are
reasonably convenient to the equipment installation in order to render
satisfactory service to the equipment on a regular and emergency basis
during the warranty period of the contract.

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT

Products supplied shall be specifically designed and manufactured for use
with outside plant telecommunications systems. All product data must be
supplied in the submittal process and no product can be used without
approval from TSD via the Contracting Officer.

2.2 TELECOMMUNICATIONS ENTRANCE FACILITY
2.2.1 Building Protector Assemblies

Building protector assembly (BEP) shall be self-contained and have
interconnecting hardware (710 input and 66 output) for connection to all
Outside Plant rated cabling at full capacity. Provide and follow
manufacturers instructions for building protector assembly installation.
If Multiple BEPs are used, arrange and connect with lowest count high and
to left and highest to bottom right. Provide copper cable interconnecting
hardware as specified in Section 27 10 00.00 22 BUILDING
TELECOMMUNICATIONS CABLING SYSTEM. There will be no service loops or
splicing of copper cable outside of the building protector assembly within
the telecommunications room (pigtail BEPs are not authorized) .

2.2.2 Protector Modules

Provide in accordance with UL 497 three-electrode gas tube type, 5 pin,
rated for the application. Provide gas tube protection modules in
accordance with RUS Bull 345-83 and shall be heavy duty, A>10kA, B>400,
C>65A where A is the maximum single impulse discharge current, B is the
impulse life and C is the AC discharge current in accordance with

ANSTI C62.61. The gas modules shall shunt high voltage to ground, fail
short, and be equipped with an external spark gap and heat coils in
accordance with UL 497. Provide the number of surge protection modules
equal to the number of pairs of exterior cable of the building protector
assembly. Recommend 4BlE type.

2.2.3 Fiber Optic Terminations
Provide fiber optic cable terminations as specified in 27 10 00 BUILDING
TELECOMMUNICATIONS CABLING SYSTEM. Ensure terminations within the Fiber

Distribution Center (FDC) are logical left to right and top to bottom (OSP
SM/Backbone SM then MM/Row to Row SM then MM) .
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2

.2.4 Pathways

Underground applications for single buildings: provide a minimum of (3)
four inch ducts (copper, fiber, maintenance duct... in that order), one of
which (fiber)contains (2)- three cell fabric inner duct. The (3) four
inch ducts shall enter the Main Communications Room (entrance facility) to
the far left of the communications backboard (longest farthest wall from
the door) and shall be 3-6 inches above floor and 3-6 inches away from
wall, aligned parallel to the communications backboard wall. The
underground ducts must have 3" concrete encasing, with 24 inches minimum
backfill below grade from the Communications Entrance Facility to the
maintenance hole that will be providing service to the building
(Demarcation point) .

For campus distribution between maintenance holes, ducts may need to be 5"
to support larger cables, also there will be no less than 4, and up to xx
ducts as needed for distribution to the area serviced. All new ducts will
include bell ends and terminators flush with MH walls sealed water tight.
Both ends of new duct shall be plugged with compression plugs or duct seal
around cables (no expanding foam). All new pathway shall be visibly
marked and provided on area map with GPS coordinates. All ducts shall be
installed as straight through runs between holes and shall not cross each
other allowing a straight pull through. All duct banks where fiber cables
are installed shall include fabric innerduct to maximize the pathway.

For direct buried applications (only in remote areas where there is no
manhole duct systems and none is in project contract), provide a minimum
of three (3) four inch ducts from the Communications Entrance Facility to
outside the bldg foot print past any obstructions, footers, or sidewalks
by at least 5 feet into clear soil/entryway, 24 inches below grade. The
ducts will be plugged at both ends and clearly marked on outside end. For
distribution to demarcation, between handholes, and riser points cables
need to be 36" below grade with metal locating tape at 24" below grade.
Cables need to be in HDDPE direct bored, HDDPE direct buried, concrete
encased in conduit, or concrete encased split duct under all roadways and
pavement. All new cables need to be provided on area map with GPS
coordinates for riser points or hand holes. Handholes and maintenance
holes shall be traffic rated (MIN tier 22). Handhole size min 4'x4'x4"'.
Maintenance hole size 6'x7'x8'and all penetrations should be splayed.

If utility pathway conflicts necessitate placement of a manhole below the
typical/normal depth (6-12 inches), the roof of the manhole shall be
placed at normal depth and riser extensions shall be used to increase the
depth of the manhole. If a deep collar is unavoidable and the depth of
the collar will exceed 24 inches, the Designer shall obtain written
permission from TSD (Base Telephone) and ensure that the collar is
equipped with permanent galvanized steps (rungs). Also do not drill hole
in bottom of maintenance/handhole for grounding rod, use grounding ribbon
built into the concrete structure itself that is in full contact with the
ground.

.3 CLOSURES
.3.1 Copper Conductor Closures

.3.1.1 Aerial Cable Closures

Provide cable closure assembly consisting of a frame with clamps, a
lift-off polyethylene cover, cable nozzles, and drop wire rings. Closure
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shall be suitable for use on Figure 8 cables. Closures shall be free
breathing and suitable for housing either straight-through type or branch
type splices of non-pressurized communications cables and shall be sized
as indicated. The closure shall be constructed with ultraviolet resistant
PVC.

NOTE: The installation of aerial cabling aboard Marine Corps Base, Camp
Lejeune and Marine Corps Air Station, New River is not authorized.

2.3.1.2 Underground Cable Closures

a. Aboveground: Provide aboveground closures constructed of not less
than 14 gauge steel and acceptable for pole or stake mounting in
accordance with RUS 1755.910. Closures shall be sized and contain a
marker as indicated. Covers shall Dbe secured to prevent unauthorized
entry. PVC type closures are to be used in beach areas. All
pedestals shall contain a minimum 4 foot x 3/8 inch pigtailed ground
rod.

b. Direct burial: Provide buried closure suitable for enclosing a
straight, butt, and branch splice in a container into which can be
poured an encapsulating compound. Closure shall have adequate
strength to protect the splice and maintain cable shield electrical
continuity in the buried environment. Encapsulating compound shall be
reenterable and shall not alter the chemical stability of the
closure. Provide filled splice cases in accordance with
RUS Bull 345-72.

NOTE: The installation of a direct buried closure aboard Marine Corps
Base, Camp Lejeune and Marine Corps Air Station, New River is not
authorized; all closures shall be in a riser point, handhole, or manhole.

c. In vault or manhole: Provide underground closure suitable to house a
straight, butt, and branch splice in a protective housing into which
air can be pumped for flash testing. Closure shall be of suitable
thermoplastic or stainless steel material supplying structural
strength necessary to pass the mechanical and electrical requirements
in a vault or manhole environment. Heat shrinkable type closures
shall not be used. Provide filled splice cases in accordance with
RUS Bull 345-72.

2.3.2 Fiber Optic Closures

2.3.2.1 Aerial
Provide aerial closure that is free breathing and suitable for housing
splice organizer of non-pressurized cables. Closure shall be constructed

from heavy PVC with ultraviolet resistance.

NOTE: The installation of new aerial cabling aboard Marine Corps Base,
Camp Lejeune and Marine Corps Air Station, New River is not authorized.

2.3.2.2 Direct Burial

Provide buried closure suitable to house splice organizer in protective
housing into which can be poured an encapsulating compound. Closure shall
have adequate strength to protect the splice and maintain cable shield
electrical continuity, when metallic, in buried environment.

Encapsulating compound shall be reenterable and shall not alter chemical
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stability of the closure.

NOTE: The installation of a direct buried closure aboard Marine Corps
Base, Camp Lejeune and Marine Corps Air Station, New River is not
authorized; all closures shall be in a riser point, handhold, or manhole.

2.3.2.3 In Vault or Manhole

Provide underground closure suitable to house splice organizer in a
protective housing into which air can be pumped for flash testing.

Closure shall be of thermoplastic material supplying structural strength
necessary to pass the mechanical and electrical requirements in a vault or
manhole environment. Provide 60' slack coils on fiber in every 3rd
manhole/handhole or in any which a turn is made.

2.4 PAD MOUNTED CROSS-CONNECT TERMINAL CABINETS
Provide in accordance with RUS 1755.910 and the following:
a. Constructed of 14 gauge steel.

b. Equipped with a double set of hinged doors with closed-cell foam
weatherstripping. Doors shall be locked and contain a marker as
indicated.

c. Equipped with spool spindle bracket, mounting frames, binding post
log, jumpering instruction label, and load coil mounting provisions.

d. Complete with cross connect modules to terminate number of pairs as
indicated.

e. Sized as indicated.
2.5 CABLE SPLICES, AND CONNECTORS
2.5.1 Copper Cable Splices

In vaults or manholes or entrance protectors provide multi-pair, in-line
fold back to maximize length of accessible conductors for maintenance or
single pair, in-line splices of a moisture resistant, three-wire
insulation displacement connector held rigidly in place to assure maximum
continuity in accordance with RUS Bull 1753F-401. Cables greater than 25
pairs shall be spliced using multipair splicing connectors, which
accommodate 25 pairs of conductors at a time (typical 710). Provide
correct connector size to accommodate the cable gauge of the supplied
cable. Provide enough cable slack suitable for splicing operations to

maximize length of accessible conductors for maintenance operations. 1In
above ground splices use three wire insulation displacement single pair
connectors no matter what size the cable. 1In longer runs of copper

provide proper load coils to balance the load as needed to ensure line
quality in accordance with RUS Bull 1753F-201.

2.5.2 Copper Cable Splice Connector

Provide splice connectors with a polycarbonate body and cap and a

tin-plated brass contact element. Connector shall accommodate 19 to 26
AWG solid wire with a maximum insulation diameter of 0.065 inch and shall
only be installed with manufacturer recommended crimp/cut tool. Fill

connector with sealant grease to make a moisture resistant connection, in
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accordance with RUS Bull 1753F-401.
2.5.3 Fiber Optic Cable Splices

Provide fiber optic cable splices and splicing materials for fusion

methods at locations shown on the construction drawings. The splice
insertion loss shall be 0.3 dB maximum when measured in accordance with
TIA-455-78-B using an Optical Time Domain Reflectometer (OTDR). Splices

shall be designed for a return loss of 40.0 db max for single mode fiber
when tested in accordance with TIA-455-107. Physically protect each fiber
optic splice by a splice kit specially designed for the splice. Provide
enough cable slack suitable for splicing operations, but in no case less
than 30 feet at each end.

2.5.4 Fiber Optic Splice Organizer

Provide splice organizer suitable for housing fiber optic splices in a
neat and orderly logical fashion. Splice organizer shall allow for a
minimum of 3 feet of fiber for each fiber within the cable to be neatly
stored without kinks or twists. Splice organizer shall accommodate
individual strain relief for each splice and allow for future maintenance
or modification, without damage to the cable or splices. Provide splice
organizer hardware, such as splice trays, protective glass shelves, and
shield bond connectors in a splice organizer kit.

2.5.5 Shield Connectors

Provide connectors with a stable, low-impedance electrical connection
between the cable shield and the bonding conductor in accordance with
RUS Bull 345-65.

2.6 CONDUIT

Provide conduit as specified in Section 33 71 02 UNDERGROUND ELECTRICAL
DISTRIBUTION.

2.7 PLASTIC INSULATING TAPE

Tape shall be premium quality, heavy-duty, weather-resistant designed for
use on electrical and telecommunications applications and UL 510 compliant.

2.8 WIRE AND CABLE
2.8.1 Copper Conductor Cable

Solid copper conductors, covered with an extruded solid insulating
compound. Insulated conductors shall be twisted into pairs which are then
stranded or oscillated to form a cylindrical core. For special high
frequency applications, the cable core shall be separated into
compartments. Cable shall be completed by the application of a suitable
core wrapping material, a corrugated copper or plastic coated aluminum
shield, and an overall extruded jacket. Telecommunications contractor
shall verify distances between splice points, slack required, and pair
count required prior to ordering cable. Gauge of conductor shall be
determined by the distance from the central office. 1In all cases the
installed cable shall be of the same gauge as the cable it is being
spliced into at the Demarcation point. The cable range available is;
numbers of pairs specified; 19 gauge (6 to 400 pairs), 22 gauge (6 to 1200
pairs), 24 gauge (6 to 2100 pairs), and 26 gauge (6 to 3000 pairs). 26
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AWG is not used on Camp Lejeune Copper conductors shall conform to the
following: All outside plant copper conductor cable available in PE-39
type shall be used; PE-89 is only approved for large pair counts when
PE-39 is not manufactured due to large count.

2.8.1.1 Underground

Provide filled cable (type PE-39/89) meeting the requirements of
ICEA S-99-689, RUS 1755.390, and RUS 1755.890. Provide enough cable slack
suitable for splicing operations, but in no case less than 10 feet.

2.8.1.2 Aerial

Provide filled cable meeting the requirements of ICEA S-99-689,

ICEA S-98-688, and RUS 1755.390 except that it shall be suitable for
aerial installation and shall be Figure 8 distribution wire with 6,000
pound Class A galvanized steel or 6,000 pound aluminum-clad steel strand.

2.8.1.3 Screen

Provide screen-compartmental core cable filled cable meeting the
requirements of ICEA 5-99-689 and RUS 1755.390.

2.8.2 Fiber Optic Cable

Provide single-mode, 8/125-um, 0.10 aperture 1310 nm fiber optic cable in
accordance with TIA-492CAAA, and single-mode, 8/125-um, 0.10 aperture 1550
nm fiber optic cable in accordance with TIA-492E000 and multimode
62.5/125-um, 0.275 aperture fiber optic cable in accordance with
TIA-492AAAA, TIA-472D000, and ICEA S-87-640 including any special
requirements made necessary by a specialized design. Provide a minimum of
24 optical fibers or more as indicated by drawings but never less without
a waiver from local authority having Jjurisdiction. Fiber optic cable
shall be specifically designed for outside use with preferred double
Jacket (if buried), single armor, loose buffer construction, and must be
shielded. Provide fiber optic color code in accordance with TIA/ETA-598.
Provide minimum 60' slack coil in every 3rd MH or any one where a turn is
made.

NOTE: The installation of Multi-mode OSP Fiber Optic cables aboard Marine
Corps Base, Camp Lejeune and Marine Corps Air Station, New River is not
authorized; except as Backbone Underground Cabling between Communications
Rooms within the same building, which is allowed, but not recommended.

2.8.2.1 Strength Members

Provide central/non-central, non-metallic/metallic strength members with
sufficient tensile strength for installation and residual rated loads to
meet the applicable performance requirements in accordance with

ICEA S-87-640. The strength member is included to serve as a cable core
foundation to reduce strain on the fibers, and shall not serve as a
pulling strength member.

2.8.2.2 Shielding or Other Metallic Covering

Provide continuous, conductive or locatable, single tape covering and
shield in accordance with ICEA S-87-640 on all cables.
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2.8.2.3 Performance Requirements

Provide fiber optic cable with optical and mechanical performance
requirements in accordance with ICEA S-87-640.

2.8.3 Grounding and Bonding Conductors

Provide grounding and bonding conductors in accordance with RUS 1755.200,
TIA-607, IEEE C2, and NEPA 70. Solid bare copper wire meeting the
requirements of ASTM Bl for sizes No. 8 AWG and smaller and stranded bare
copper wire meeting the requirements of ASTM B8, for sizes No. 6 AWG and
larger. Conductors should be installed so as not to exceed minimum bend
radius and shall be attached to most suitable bond available at location.
Do not install field modified ground rods in maintenance holes that
already have factory grounding. Insulated conductors shall have 600-volt,
Type TW insulation meeting the requirements of UL 83.

2.9 T-SPAN LINE TREATMENT REPEATERS

Provide as indicated. Repeaters shall be pedestal mounted with pressurized
housings, sized as indicated and shall meet the requirements of
RUS Bull 345-50.

2.10 POLES AND HARDWARE

Provide poles and hardware as specified in Section 33 71 01 OVERHEAD
TRANSMISSION AND DISTRIBUTION.

2.11 CABLE TAGS IN MANHOLES, HANDHOLES, AND VAULTS

Provide tags for each telecommunications cable or wire located in
manholes, handholes, and vaults. Cable tags shall be stainless steel or
polyethylene and labeled in accordance with TIA-606. Coordinate actual
cable tag information with TSD. Handwritten labeling is unacceptable.

2.11.1 Stainless Steel

Provide stainless steel, cable tags 1 5/8 inches in diameter 1/16 inch
thick minimum, and circular in shape. Tags shall be die stamped with
numbers, letters, and symbols not less than 0.25 inch high and
approximately 0.015 inch deep in normal block style.

2.11.2 Polyethylene Cable Tags

Provide tags of polyethylene that have an average tensile strength of 3250
pounds per square inch; and that are 0.08 inch thick (minimum),
non-corrosive non-conductive; resistive to acids, alkalis, organic
solvents, and salt water; and distortion resistant to 170 degrees F.
Provide 0.05 inch (minimum) thick black polyethylene tag holder. Provide
a one-piece nylon, self-locking tie at each end of the cable tag. Ties
shall have a minimum loop tensile strength of 175 pounds. The cable tags
shall have black block letters, numbers, and symbols one inch high on a
yellow background. Letters, numbers, and symbols shall not fall off or
change positions regardless of the cable tags orientation.

2.12 BURIED WARNING AND IDENTIFICATION TAPE

Provide fiber optic media marking and protection in accordance with TIA-590.
Provide color, type and depth of tape as specified in paragraph BURIED
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WARNING AND IDENTIFICATION TAPE in Section 31 23 00.00 20 EXCAVATION AND
FILL.

.13 GROUNDING BRAID

Provide grounding braid that provides low electrical impedance connections
for dependable shield bonding in accordance with RUS 1755.200. Braid
shall be made from flat tin-plated copper properly attached to factory
ground in maintenance/handhole, TMGB, building steel, electrical bus, or
approved grounding rods in riser points.

.14 MANUFACTURER'S NAMEPLATE

Each item of equipment shall have a nameplate bearing the manufacturer's
name, address, model number, and serial number securely affixed in a
conspicuous place; the nameplate of the distributing agent will not be
acceptable.

.15 FIELD FABRICATED NAMEPLATES

Provide laminated plastic nameplates in accordance with ASTM D709 for each
patch panel, protector assembly, rack, cabinet and other equipment or as
indicated on the drawings. Each nameplate inscription shall identify the
function and, when applicable, the position. Nameplates shall be melamine
plastic, 0.125 inch thick, white with black center core. Surface shall be
matte finish. Corners shall be square. Accurately align lettering and
engrave into the core. Minimum size of nameplates shall be one by 2.5
inches. Lettering shall be a minimum of 0.25 inch high normal block style.

.16 TESTS, INSPECTIONS, AND VERIFICATIONS

.16.1 Factory Reel Test Data

Test 100 percent OTDR test of FO media at the factory in accordance with
TIA-568-C.1 and TIA-568-C.3. Use TIA-526-7 for single mode fiber and
TIA-526-14 Method B for multi mode fiber measurements. Calibrate OTDR to
show anomalies of 0.2 dB minimum. Enhanced performance filled OSP copper
cables, referred to as Broadband Outside Plant (BBOSP), shall meet the
requirements of ICEA S-99-689. Enhanced performance air core OSP copper
cables shall meet the requirements of ICEA S-98-688. Submit test reports,
including manufacture date for each cable reel and receive approval before
delivery of cable to the project site.

PART 3 EXECUTION

3.

1 INSTALLATION

Install all system components and appurtenances in accordance with
manufacturer's instructions, IEEE C2, NEFPA 70, and as indicated. Provide
all necessary interconnections, services, and adjustments required for a
complete and operable telecommunications system from designated
demarcation point to building entrance facility, to include lightning
protection terminations at one or both ends of the cable as required per
paragraph: SYSTEM DESCRIPTION.

1.1 Contractor Damage

Promptly repair indicated utility lines or systems damaged during site
preparation and construction. Damages to lines or systems not indicated,
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which are caused by Contractor operations, shall be treated as '"Changes"
under the terms of the Contract Clauses. When Contractor is advised in
writing of the location of a nonindicated line or system, such notice
shall provide that portion of the line or system with "indicated" status
in determining liability for damages. In every event, immediately notify
Base Telephone via the Contracting Officer of damage.

3.1.2 Cable Inspection and Repair

Handle cable and wire provided in the construction of this project with
care. Inspect cable reels for cuts, nicks or other damage. Damaged cable
shall be replaced or repaired to the satisfaction of the Contracting
Officer. Reel wraps shall remain intact on the reel until the cable is
ready for placement.

3.1.3 Direct Burial System

Installation shall be in accordance with RUS Bull 1751F-640. Under
railroad tracks, paved areas, and roadways install cable in conduit
encased in concrete. Slope ducts to drain. Excavate trenches by hand or
mechanical trenching equipment after proper locates and pothole methods
are used. Provide a minimum cable cover of 36 inches below finished grade
for both fiber and copper cable. Trenches shall be not less than 6 inches
wide and in straight lines between cable markers. Do not use cable

plows. Bends in trenches shall have a radius of not less than 36 inches.
Where two or more cables are laid parallel in the same trench, space
laterally at least 3 inches apart. When rock is encountered, remove it to
a depth of at least 3 inches below the cable and fill the space with sand
or clean earth free from particles larger than 1/4 inch. Do not unreel
and pull cables into the trench from one end. Cable may be unreeled on
grade and lifted into position. Provide color, type and depth of warning
tape as specified in paragraph BURIED WARNING AND IDENTIFICATION TAPE in
Section 31 23 00.00 20 EXCAVATION AND FILL. Fiber optic cable will not be
direct buried, it will be installed in a smooth wall HDPE type duct.

3.1.3.1 Cable Placement

a. Prior to design and installation of any copper or optical fiber cable
systems, cable routes and pathways must be approved by the Base
Telephone via Contracting Officer. Manhole layouts (butterflies)
shall be provided for review and approval. Cable route shall include
which conduits are to be used for which cables using a logical bottom
up and straight run approach.

b. Separate cables crossing other cables or metal piping from the other
cables or pipe by not less than 3 inches of well tamped earth. Do not
install circuits for communications under or above traffic signal

loops.

c. Cables shall be in one piece without splices between connections
except where the distance exceeds the lengths in which the cable is
furnished.

d. Avoid bends in cables of small radii and twists that might cause
damage. Do not bend cable and wire in a radius less than 10 times the
outside diameter of the cable or wire.

e. Leave a horizontal slack of approximately 10 feet in the ground on
each end of cable runs, on each side of connection boxes, and at
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points where connections are brought aboveground. Where cable is
brought aboveground, leave additional slack to make necessary
connections. (For fiber, provide a minimum of 30 feet at each end.)

3.1.3.2 Identification Slabs (Markers)

Provide a marker at each change of direction of the cable, over the ends
of ducts or conduits which are installed under paved areas and roadways
and over each splice. Identification markers shall be of concrete,
approximately 20 inches square by 6 inches thick.

3.1.3.3 Backfill for Rocky Soil

When placing cable in a trench in rocky soil, the cable shall be cushioned
by a £fill of sand or selected soil at least 2 inches thick on the floor of
the trench before placing the cable or wire. The backfill for at least 4
inches above the wire or cable shall be free from stones, rocks, or other
hard or sharp materials which might damage the cable or wire. If the
buried cable is placed less than 24 inches in depth, a protective cover of
concrete shall be used.

3.1.4 Cable Protection

Provide direct burial cable protection in accordance with NFPA 70 and as
specified in Section 33 71 02 UNDERGROUND ELECTRICAL DISTRIBUTION.
Galvanized conduits which penetrate concrete (slabs, pavement, and walls)
shall be PVC coated and shall extend from the first coupling or fitting
outside either side of the concrete minimum of 6 inches per 12 inches
burial depth beyond the edge of the surface where cable protection is
required; all conduits shall be sealed on each end. Where additional
protection is required, cable may be placed in galvanized iron pipe (GIP)
sized on a maximum fill of 40 percent of cross-sectional area, or in
concrete encased 4 inches PVC pipe. Conduit may be installed by jacking
or trenching. Trenches shall be backfilled with earth and mechanically
tamped at 6 inches 1lift so that the earth is restored to the same density,
grade and vegetation as adjacent undisturbed material.

3.1.4.1 Cable End Caps

Cable ends shall be sealed at all times with coated heat shrinkable end
caps. Cables ends shall be sealed when the cable is delivered to the Jjob
site, while the cable is stored and during installation of the cable. The
caps shall remain in place until the cable is spliced or terminated.
Sealing compounds and tape are not acceptable substitutes for heat
shrinkable end caps. Cable which is not sealed in the specified manner at
all times will be rejected.

3.1.5 Underground Duct
Provide underground duct and connections (terminators and bell ends) to
existing manholes or handholes, as specified in Section 33 71 02
UNDERGROUND ELECTRICAL DISTRIBUTION with any additional requirements as
specified herein. Minimum size of ducts shall be 4 inch and minimum
number will be three (3) into any building.

3.1.6 Reconditioning of Surfaces

Provide reconditioning of surfaces as specified in Section 33 71 02.00 22
UNDERGROUND ELECTRICAL DISTRIBUTION.
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3.1.7 Penetrations

Caulk and seal cable access penetrations in walls, ceilings and other
parts of the building. Seal openings around electrical penetrations
through fire resistance-rated wall, partitions, floors, or ceilings in
accordance with Section 07 84 00 FIRESTOPPING.

3.1.8 Cable Pulling

Test duct lines with a mandrel (SHALL BE WITNESSED BY GOVERNMENT) and swab
out to remove foreign material before the pulling of cables. Avoid damage
to cables in setting up pulling apparatus or in placing tools or

hardware. Do not step on cables when entering or leaving the manhole. Do
not place cables in ducts other than those shown without prior written
approval of Base Telephone via the Contracting Officer. Roll cable reels
in the direction indicated by the arrows painted on the reel flanges. Set
up cable reels on the same side of the manhole as the conduit section in
which the cable is to be placed. Level the reel and bring into proper
alignment with the conduit section so that the cable pays off from the top
of the reel in a long smooth bend into the duct without twisting. Under
no circumstances shall the cable be paid off from the bottom of a reel.
Check the equipment set up prior to beginning the cable pulling to avoid
an interruption once pulling has started. Use a cable feeder guide of
suitable dimensions between cable reel and face of duct to protect cable
and guide cable into the duct as it is paid off the reel. As cable is
paid off the reel, lubricate and inspect cable for sheath defects. When
defects are noticed, stop pulling operations and notify the Contracting
Officer to determine required corrective action. Cable pulling shall also
be stopped when reel binds or does not pay off freely. Rectify cause of
binding before resuming pulling operations. Provide cable lubricants
recommended by the cable manufacturer. Avoid bends in cables of small
radii and twists that might cause damage. Do not bend cable and wire in a
radius less than 10 times the outside diameter of the cable or wire.

3.1.8.1 Cable Tensions

Obtain from the cable manufacturer and provide to the Contracting Officer,
the maximum allowable pulling tension. This tension shall not be exceeded.

3.1.8.2 Pulling Eyes

Equip cables 1.25 inches in diameter and larger with cable manufacturer's
factory installed pulling-in eyes. Provide cables with diameter smaller
than 1.25 inches with heat shrinkable type end caps or seals on cable ends
when using cable pulling grips. Rings to prevent grip from slipping shall
not be beaten into the cable sheath. Use a swivel of 3/4 inch links
between pulling-in eyes or grips and pulling strand.

3.1.8.3 Installation of Cables in Manholes, Handholes, and Vaults

Do not install cables utilizing the shortest route, but route along those
walls providing the longest route and the maximum spare cable lengths. Do
not install slack coils in copper unless approved or requested by AHJ.
Fiber slack coils should be min 60' in every 3rd MH or any MH where a turn
is made. Form cables to closely parallel walls, not to interfere with
duct entrances, and support cables on brackets and cable insulators at a
maximum of 4 feet. 1Install cable or cables in corresponding ducts
entering and exiting the manholes in straight lines, do not cross ducts or
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manhole. In existing manholes, handholes, and vaults where new ducts are
to be terminated, or where new cables are to be installed, modify the
existing installation of cables, cable supports, and grounding as required
with cables arranged and supported as specified for new cables. Identify
each cable with corrosion-resistant embossed metal tags. All fiber optic
cables will be installed in fabric innerduct measuring min 1 inch (or
larger) with min of three cells (but should maximize pathways) .

3.1.9 Aerial Cable Installation

Pole installation shall be as specified in Section 33 71 01 OVERHEAD
TRANSMISSION AND DISTRIBUTION. Where physical obstructions make it
necessary to pull distribution wire along the line from a stationary reel,
use cable stringing blocks to support wire during placing and tensioning
operations. Do not place ladders, cable coils, and other equipment on or
against the distribution wire. Wire shall be sagged in accordance with
the data shown. Protect cable installed outside of building less than 8
feet above finished grade against physical damage.

NOTE: The installation of aerial cabling aboard Marine Corps Base, Camp
Lejeune and Marine Corps Air Station, New River is not authorized.

3.1.9.1 Figure 8 Distribution Wire

Perform spiraling of the wire within 24 hours of the tensioning operation.
Perform spiraling operations at alternate poles with the approximate
length of the spiral being 15 feet. Do not remove insulation from support
members except at bonding and grounding points and at points where ends of
support members are terminated in splicing and dead-end devices. Ground
support wire at poles to the pole ground.

3.1.9.2 Suspension Strand

Place suspension strand as indicated. Tension in accordance with the data
indicated. When tensioning strand, loosen cable suspension clamps enough
to allow free movement of the strand. Place suspension strand on the road
side of the pole line. 1In tangent construction, point the lip of the
suspension strand clamp toward the pole. At angles in the line, point the
suspension strand clamp lip away from the load. In level construction
place the suspension strand clamp in such a manner that it will hold the
strand below the through-bolt. At points where there is an up-pull on the
strand, place clamp so that it will support strand above the

through-bolt. Make suspension strand electrically continuous throughout
its entire length, bond to other bare cables suspension strands and
connect to pole ground at each pole.

3.1.9.3 Aerial Cable

Keep cable ends sealed at all times using cable end caps. Take cable from
reel only as it is placed. During placing operations, do not bend cables
in a radius less than 10 times the outside diameter of cable. Place
temporary supports sufficiently close together and properly tension the
cable where necessary to prevent excessive bending. In those instances
where spiraling of cabling is involved, accomplish mounting of enclosures
for purposes of loading, splicing, and distribution after the spiraling
operation has been completed.

NOTE: The installation of aerial cabling aboard Marine Corps Base, Camp
Lejeune and Marine Corps Air Station, New River is not authorized.
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3.1.10 Cable Splicing
3.1.10.1 Copper Conductor Splices

Perform splicing in accordance with manufacturer, best known practices, and
requirements of RUS Bull 1753F-401 except that direct buried splices and

twisted and soldered splices are not allowed. Exception does not apply

for pairs assigned for carrier application.

3.1.10.2 Fiber Optic Splices

Fiber optic splicing shall be in accordance with manufacturer's
recommendation and shall exhibit an insertion loss not greater than 0.2 dB
for fusion splices.

NOTE: The installation of Mechanical Fiber Optic Splices aboard Marine
Corps Base, Camp Lejeune and Marine Corps Air Station, New River is not
authorized.

3.1.11 Surge Protection

All cables and conductors, except fiber optic cable, which serve as
communication lines through off-premise lines, shall have surge protection
(710 input/66 output) installed at each end which meet the requirements of
RUS Bull 1751F-815.

3.1.12 Grounding

Provide grounding and bonding in accordance with RUS 1755.200, TIA-607,
IEEE C2, and NFPA 70. Ground exposed noncurrent carrying metallic parts
of telephone equipment, cable sheaths, cable splices, and terminals.

3.1.12.1 Telecommunications Master Ground Bar (TMGB)

The TMGB is the hub of the basic telecommunications grounding system
providing a common point of connection for ground from outside cable, CD,
and equipment. Establish a TMGB for connection point for cable stub
shields to connector blocks and CD protector assemblies as specified in
Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM. The TMGB will at a minimum
be 4 inches by 10 inches by 1/4 inch as shown in TIA-607.

3.1.12.2 Incoming Cable Shields
Shields shall not be bonded across the splice to the cable stubs at the
main distribution frame. Ground shields of incoming cables in the EF
Telecommunications to the TMGB.
3.1.12.3 Campus Distributor Grounding
a. Protection assemblies: Mount CD protector assemblies directly on the
telecommunications backboard. Connect assemblies mounted on each
vertical frame with No. 6 AWG copper conductor to provide a low

resistance path to TMGB.

b. TMGB connection: Connect TMGB to TGB with copper conductor with a
total resistance of less than 0.01 ohms.
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3.1.13 Cut-Over

All necessary transfers and cut-overs, shall be accomplished by the
telecommunications contractor except government owned cables with active
service which must be done by TSD.

3.2 LABELING
3.2.1 Labels

Provide labeling for new cabling and termination hardware located within
the facility in accordance with TIA-606. Handwritten labeling is
unacceptable. Stenciled lettering for cable and termination hardware
shall be provided using either thermal ink transfer process or laser
printer. Actual information on labels shall be obtained from TSD via
contracting office.

3.2.2 Cable Tag Installation

Install cable tags for each telecommunications cable or wire located in
manholes, handholes, and vaults including each splice. Tag new wire and
cable provided under this contract and existing wire and cable which are
indicated to have splices and terminations provided by this contract. The
labeling of telecommunications cable tag identifiers shall be in
accordance with TIA-606. Tag legend shall be as indicated. Do not
provide handwritten letters. 1Install cable tags so that they are clearly
visible without disturbing any cabling or wiring in the manholes,
handholes, and vaults.

3.2.3 Termination Hardware
Label patch panels, distribution panels, connector blocks and protection
modules using color coded labels with identifiers in accordance with
TIA-606.

3.3 FIELD FABRICATED NAMEPLATE MOUNTING
Provide number, location, and letter designation of nameplates as
indicated. Fasten nameplates to the device with a minimum of two
sheet-metal screws or two rivets.

3.4 FIELD QUALITY CONTROL

Provide the Contracting Officer 10 working days notice prior to each

test. Provide labor, equipment, and incidentals required for testing.
Correct defective material and workmanship disclosed as the results of the
tests. Furnish a signed copy of the test results to the Contracting

Officer within 3 working days after the tests for each segment of
construction are completed. Perform testing as construction progresses
and do not wait until all construction is complete before starting field
tests.

3.4.1 Pre-Installation Tests
Perform the following tests on cable at the Jjob site before it is removed
from the cable reel. For cables with factory installed pulling eyes,

these tests shall be performed at the factory and certified test results
shall accompany the cable.
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3.4.1.1 Cable Capacitance

Perform capacitance tests on all pairs within a cable to determine if
cable capacitance is within the limits specified.

3.4.1.2 Loop Resistance

Perform DC-loop resistance on all of the pairs within a cable to determine
if DC-loop resistance is within the manufacturer's calculated resistance.

3.4.1.3 Pre-Installation Test Results

Provide results of pre-installation tests to the Contracting Officer at
least 5 working days before installation is to start. Results shall
indicate reel number of the cable, manufacturer, size of cable, pairs
tested, and recorded readings. When pre-installation tests indicate that
cable does not meet specifications, remove cable from the job site.

3.4.2 Acceptance Tests

Perform acceptance testing in accordance with RUS Bull 1753F-201 and as
further specified in this section. Provide personnel, equipment,
instrumentation, and supplies necessary to perform required testing.
Notification of any planned testing shall be given to the Contracting
Officer at least 14 days prior to any test unless specified otherwise.
Testing shall not proceed until after the Contractor has received written
Contracting Officer's approval of the test plans as specified. Test plans
shall define the tests required to ensure that the system meets technical,
operational, and performance specifications. The test plans shall define
milestones for the tests, equipment, personnel, facilities, and supplies
required. The test plans shall identify the capabilities and functions to
be tested. Provide test reports to TSD via Contracting officer in soft
and hard copy in .pdf or .xls form showing all field tests performed, upon
completion and testing of the installed system. Measurements shall be
tabulated on a pair by pair or strand by strand basis. Blank forms can be
provided from Base Telephone upon request.

3.4.2.1 Copper Conductor Cable
Perform the following acceptance tests in accordance with TIA-758:
a. Wire map (pin to pin continuity)
b. Continuity to remote end
c. Crossed pairs
d. Reversed pairs
e. Split pairs
f. Shorts between two or more conductors
g. Grounded pairs.
3.4.2.2 Fiber Optic Cable

Test fiber optic cable in accordance with TIA/ETIA-455 and as further
specified in this section. Two optical tests shall be performed on all
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optical fibers: Optical Time Domain Reflectometry (OTDR) Test, and
Attenuation Test. These tests shall be performed on the completed
end-to-end spans which include the near-end pre-connectorized single fiber
cable assembly, outside plant as specified, outside plant field
un-terminated at demarcation point, and the far-end pre-connectorized
single fiber cable assembly.

a.

OTDR Test: The OTDR test shall be used to determine the adequacy of
the cable installations by showing any irregularities, such as
discontinuities, micro-bendings or improper splices for the cable span
under test. Hard copy fiber signature records shall be obtained from
the OTDR for each fiber in each span and shall be included in the test
results. The OTDR test shall be measured in both directions. A
reference length of fiber, 1000 feet minimum, used as the delay line
shall be placed before the new end connector and after the far end
patch panel connectors for inspection of connector signature. Conduct
OTDR test and provide calculation or interpretation of results in
accordance with TIA-526-7 for single-mode fiber and TIA-526-14 for
multimode fiber. Splice losses shall not exceed 0.2 db.

Attenuation Test: End-to-end attenuation measurements shall be made on
all fibers, in both directions, using a 850 & 1300 for 62.5 multi-mode
fiber and 1310 & 1550 for single mode nanometer light source at one
end and the optical power meter on the other end to verify that the
cable system attenuation requirements are met in accordance with
TIA-455-46A for multimode and TIA-526-7 for single-mode fiber optic
cables. The measurement method shall be in accordance with
TIA-455-78-B. Attenuation losses shall not exceed 0.5 db/km at 1310
nm and 1550 nm for single-mode fiber. Attenuation losses shall not
exceed 5.0 db/km at 850 nm and 1.5 db/km at 1300 nm for multimode
fiber.

Bandwidth Test: The end-to-end bandwidth of all multimode fiber span
links shall be measured by the frequency domain method. The bandwidth
shall be measured in both directions on all fibers. The bandwidth
measurements shall be in accordance with TIA/EIA-455-204.

Soil Density Tests

Determine soil-density relationships for compaction of backfill
material in accordance with ASTM D1557, Method D.

Determine soil-density relationships as specified for soil tests in
Section 31 23 00.00 20 EXCAVATION AND FILL.

-— End of Section --
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