SECTI ON 31 20 00
EARTH MOVI NG

PART 1 - CENERAL
1.1 DESCRI PTI ON OF WORK:
A. This section specifies the requirements for furn
materials, labor, tools, and techniques for earthwo

not limited to, the following:

1. Site preparation.

2. Excavation.

3. Filling and backfilling.

4. Grading.

5. Soil Disposal.

6. Clean Up.

1.2 DEFI NI TI ONS:
A. Unsuitable Materials:

1. Fills: Topsoil; frozen materials; construction m
materials subject to decomposition; clods of clay a
than 75 mm (3 inches); organic material, including
unstable; and inorganic materials, including silts,
stable and any material with a liquid limit and pla
exceeding 40 and 15 respectively. Unsatisfactory s
satisfactory soils not maintained within 2 percent
moisture content at time of compaction, as defined
1557 AASHTO T 99 T 180.

2. Existing Subgrade (Except Footing Subgrade): Sam
1.2.A.1, that are not capable of direct support of
and similar items with possible exception of improv
compaction, proofrolling, or similar methods.

B. Building Earthwork: Earthwork operations require

line located 1500 mm (5 feet) outside of principal

It also includes earthwork required for auxiliary s

buildings.

C. Trench Earthwork: Trenchwork required for utilit
D. Site Earthwork: Earthwork operations required in
located 1500 mm (5 feet) outside of principal build

within new construction area with exceptions noted
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E. Degree of compaction: Degree of compaction is ex
of maximum density obtained by laboratory test proc
percentage of maximum density is obtained through u
from results of field test procedures presented in
D2167, and ASTM D2922.

F. Fill: Satisfactory soil materials used to raise
Construction Documents, the term “fill” means fill
appropriate.

G. Backfill: Soil materials or controlled low stren
fill an excavation.

H. Unauthorized excavation: Removal of materials be
grade elevations or indicated lines and dimensions
authorization by the Project Engineer. No payment w
unauthorized excavation or remedial work required t
unauthorized excavation.

I. Authorized additional excavation: Removal of add
authorized by the Project Engineer based on the det
Government’s soils testing agency that unsuitable b
encountered at required sub-grade elevations. Remov
material and its replacement as directed will be pa
Conditions of the Contract relative to changes in w

J. Subgrade: The undisturbed earth or the compacted
below granular sub-base, drainage fill, or topsoil

K. Structure: Buildings, foundations, slabs, tanks,
electrical appurtenances, or other man-made station
constructed above or below the ground surface.

L. Borrow: Satisfactory soil imported from off-site
backfill.

M. Drainage course: Layer supporting slab-on-grade
capillary flow of pore water.

N. Bedding course: Layer placed over the excavated
before laying pipe. Bedding course shall extend up
of the pipe.

O. Sub-base Course: Layer placed between the sub-gr
asphalt paving or layer placed between the sub-grad
pavement or walk.

P. Utilities include on-site underground pipes, con

cables as well as underground services within build
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Q. Debris: Debris includes all materials located wi

work area not covered in the other definitions and
not be limited to items like vehicles, equipment, a
materials or remains thereof, tires, any solid or |

products stored or found in containers or spilled o

R. Contaminated soils: Soil that contains contamin

determined by the Project Engineer or the Governmen

1.3 RELATED WORK:

F.
G

A. Materials testing and inspection during construc

TESTING LABORATORY SERVICES.

B. Safety requirements and blasting operations: Sec

CONDITIONS, Article, ACCIDENT PREVENTION.

C. Protection of existing utilities, fire protectio

equipment, roads, and pavements: Section 01 00 00,
REQUIREMENTS.

D. Subsurface Investigation: Section 01 00 00, GENE

Article, PHYSICAL DATA.

Erosion Control: Section 01 57 19, TEMPORARY ENV
and Section 32 90 00, PLANTING.

Site preparation: Section 02 41 00, DEMOLITION.

Paving sub-grade requirements: Section 32 12 16,

1.4 CLASSI FI CATI ON OF EXCAVATI ON:

A. Unclassified Excavation: Removal and disposal of

man-made obstructions visible on surface; utilities
including underground structures indicated to be de
removed; together with any type of materials regard
material and obstructions encountered.

B. Classified Excavation: Removal and disposal of a

material not defined as Rock.

1.5 SUBM TTALS:
A. Submit in accordance with Section 01 33 23, SHOP

DATA, AND SAMPLES.

B. Furnish to Project Engineer:

1. Contactor shall furnish resumes with all personn
project including Project Manager, Superintendent,
Engineer. Project Manager and Superintendent shoul

years of experience on projects of similar size.
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2. Soil samples.
a. Classification in accordance with ASTM D2487 for each on-site or
borrow soil material proposed for fill, backfill, e ngineered

fill, or structural fill.

b. Laboratory compaction curve in accordance with A STM D 698 D 1557
AASHTO T 99 T 180 for each on site or borrow soil m aterial
proposed for fill, backfill, engineered fill, or st ructural fill.

c. Test reports for compliance with ASTM D 2940 req uirements for

subbase material.

d. Pre-excavation photographs and videotape in the vicinity of the
existing structures to document existing site featu res, including
surfaces finishes, cracks, or other structural blem ishes that
might be misconstrued as damage caused by earthwork operations.

e. The Contractor shall submit a scale plan daily t hat defines the

location, limits, and depths of the area excavated.
1.6 APPLI CABLE PUBLI CATI ONS:

A. Publications listed below form a part of this sp ecification to extent
referenced. Publications are referenced in text by basic designation
only.

B. American Association of State Highway and Transp ortation Officials
(AASHTO):

T99-01(2004)............ Moisture-Density Relations of Soils Using a 2.5
kg (5.5 Ib) Rammer and a 305 mm (12 inch) Drop
T180-01(2004)........... Moisture-Density Relations of Soils using a
4.54 kg (10 Ib) Rammer and a 457 mm (18 inch)
Drop
C. American Society for Testing and Materials (ASTM ):
D448-03a................ Standard Classification for Sizes of Aggregate
for Road and Bridge Construction
D698-00ael.............. Standard Test Methods for L aboratory Compaction
Characteristics of Soil Using Standard Effort
(12,400 ft. Ibf/ft 3 (600 kKN m/m 3))
D1556-00................ Standard Test Method for De nsity and Unit
Weight of Soil in Place by the Sand-Cone Method
D1557-02el.............. Standard Test Methods for L aboratory Compaction
Characteristics of Soil Using Modified Effort
(56,000 ft-Ibf/ft 3 (2700 kKN m/m  3))
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D2167-94 (2001)......... Standard Test Method for De
Weight of Soil in Place by the Rubber Balloon
Method

D2487-06................ Standard Classification of

nsity and Unit

Soil for Engineering
Purposes (Unified Soil Classification System)
D2922-05................ Standard Test Methods for D

Soil-Aggregate in Place by Nuclear Methods

ensity of Soil and

(Shallow Depth)

Graded Aggregate

Material for Bases or Subbases for Highways or

D2940-03................ Standard Specifications for
Airports
D. Society of Automotive Engineers (SAE):
J732-92....cciin. Specification Definitions -
J1179-02......cvvvvnne Hydraulic Excavator and Bac

PART 2 - PRODUCTS
2.1 MATERI ALS:
A. General: Provide borrow soil material when suff
soil materials are not available from excavations.
B. Fills: Material in compliance with ASTM D2487 So
Groups GW, GP, GM, SW, SP, SM, SC, and ML, or any c
groups; free of rock or gravel larger than 75 mm (3
dimension, debris, waste, frozen materials, vegetat
deleterious matter. Material approved from on site
having a minimum dry density of 1760 kg/m3 (110 pcf
Plasticity Index of 15, and a maximum Liquid Limit
C. Engineered Fill: Naturally or artificially grade
with ASTM D2487 Soil Classification Groups GW, GP,
and ML, or any combination of these groups, or as a
Engineer or material with at least 90 percent passi
inch) sieve and not more than 12 percent passing a
sieve, per ASTM D2940;.
D. Bedding: Naturally or artificially graded mixtur
gravel, crushed stone, and natural or crushed sand;
with 100 percent passing a 25 mm (1 inch) sieve and
percent passing a 75- um (No. 200) sieve.
E. Drainage Fill: Washed, narrowly graded mixture o

crushed or uncrushed gravel; ASTM D448; coarse-aggr
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57; with 100 percent passing a 37.5 mm (1 1/2-inch) sieve and 0 to 5
percent passing a 2.36 mm (No. 8) sieve.

F. Granular Fill:

1. Under concrete slab, crushed stone or gravel gra ded from 25 mm (1
inch) to 4.75 mm (No. 4), per ASTM D 2940.

2. Bedding for sanitary and storm sewer pipe, crush ed stone or gravel
graded from 13 mm (1/2 inch) to 4.75 mm (No 4), per ASTM D 2940.

PART 3 - EXECUTI ON
3.1 SITE PREPARATI ON:

A. Clearing: Clear within limits of earthwork opera tions as shown. Work

includes removal of trees, shrubs, fences, foundati
structures, paving, debris, trash, and other obstru

materials from Medical Center property.

B. Grubbing: Remove stumps and roots 75 mm (3 inch)

Undisturbed sound stumps, roots up to 75 mm (3 inch
nonperishable solid objects a minimum of 900 mm (3
or finished embankment may be left. Projects: do no

within burial profile up to 2400 mm (8 feet) below

C. Trees and Shrubs: Trees and shrubs, not shown fo

removed from areas within 4500 mm (15 feet) of new
2250 mm (7.5 feet) of utility lines when removal is

by Project Engineer. Remove materials from Medical
Trees and shrubs, shown to be transplanted, shall b
earth and burlapped in accordance with latest issue
Standard for Nursery Stock" of the American Associa
Inc. Transplant trees and shrubs to a permanent or
within two hours after digging. Maintain trees and
temporary locations by watering as necessary and fe
with liquid fertilizer with a minimum analysis of 5

10 percent phosphorus, and 5 percent potash. Mainta
permanent positions as specified for plants in temp
until conclusion of contract. Box, and otherwise pr
existing trees and shrubs which are not shown to be
construction area. Immediately repair damage to exi
shrubs by trimming, cleaning and painting damaged a
roots, in accordance with standard industry horticu

the geographic area and plant species. Do not store
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closer to trees and shrubs, that are to remain, tha
of their limbs.

D. Stripping Topsoil: Strip topsoil from within lim

operations as specified. Topsoil shall be a fertile
topsoil of loamy character and characteristic of lo
shall be capable of growing healthy horticultural c
Stockpile topsoil and protect as directed by Projec
Eliminate foreign materials, such as weeds, roots,
frozen clods, and similar foreign materials larger
cubic foot) in volume, from soil as it is stockpile
station. Remove foreign materials larger than 50 mm
dimension from topsoil used in final grading. Topso
stripping, stockpiling, and similar topsoil work sh
circumstances, be carried out when soil is wet so t

of the soil will be destroyed.

E. Concrete Slabs and Paving: Score deeply or saw ¢

straight cut, sections of existing concrete slabs a
removed where excavation or trenching occurs. Exten
to be removed a minimum of 300 mm (12 inches) on ea
part of trench excavation and insure final score li
approximately parallel unless otherwise indicated.
Medical Center Property.

F. Lines and Grades: Registered Professional Land S

Civil Engineer, specified in Section 01 00 00, GENE

shall establish lines and grades.

1. Grades shall conform to elevations indicated on
tolerances herein specified. Generally grades shall
to provide a smooth surface, free from irregular su
Grading shall comply with compaction requirements a
sections, lines, and elevations indicated. Where sp
indicated the grade shall be established based on i
the elevations between the spot grades while mainta
transition at structures and paving and uninterrupt
into inlets.

2. Locations of existing and proposed elevations in
except spot elevations, are approximate. from a sit
measured spot elevations and subsequently generated

contours and spot elevations. Proposed spot elevati
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lines have been developed utilizing the existing co

and developed contour lines and may be approximate.

responsible to notify Project Engineer of any diffe
existing elevations shown on plans and those encoun
Surveyor/Engineer described above. Notify Project E
differences between existing or constructed grades,
those shown on the plans.

3. Subsequent to establishment of lines and grades,
responsible for any additional cut and/or fill requ
that site is graded to conform to elevations indica

4. Finish grading is specified in Section 32 90 00,

G. Disposal: All materials removed from the propert

at a legally approved site, for the specific materi
removals shall be in accordance with all applicable

local regulations. No burning of materials is permi

3. 2 EXCAVATI ON:

A. Shoring, Sheeting and Bracing: Shore, brace, or

repose or to an angle considered acceptable by the

banks of excavations to protect workmen, banks, adj

structures, and utilities.

1. Design of the temporary support of excavation sy
responsibility of the Contractor.

2. Construction of the support of excavation system
with the permanent structure and may begin only aft
the Project Engineer.

3. Extend shoring and bracing to a minimum of 1500
the bottom of excavation. Shore excavations that ar
elevations of adjacent existing foundations.

4. If bearing material of any foundation is disturb
improper shoring or removal of existing or temporar
placing of backfill, and similar operations, the Co
underpin the existing foundation, per Section 3.3 p
fill support under disturbed foundations, as direct
Engineer, at no additional cost to the Government.
shoring until permanent work in excavation has been

approved by Project Engineer.

B. Excavation Drainage: Operate pumping equipment, and

materials, means and equipment as required to keep
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water and subgrade dry, firm, and undisturbed until
permanent work has been received from Project Engin
Project Engineer is also required before placement

work on all subgrades.

C. Subgrade Protection: Protect subgrades from soft

washout, or damage by rain or water accumulation.
water runoff from excavated areas and not allow wat
excavations. Do not use excavated trenches as temp
ditches. When subgrade for foundations has been di
remove disturbed material to firm undisturbed mater
brought under control. Replace disturbed subgrade i

concrete or material approved by the Project Engine

D. Proofrolling:

1. After rough grade has been established in cut ar
placement of fill in fill areas under building and
proofroll exposed subgrade with a fully loaded dump
for pockets of soft material.

2. Proofrolling shall consist of at least two compl
pass being in a direction perpendicular to precedin
areas that deflect, rut, or pump excessively during
that fail to consolidate after successive passes to
and replaced with compacted fill. Maintain subgrade
operation has been accomplished.

E. Building Earthwork:

1. Excavation shall be accomplished as required by

specifications.

N

. Excavate foundation excavations to solid undistu

w

. Remove loose or soft materials to a solid bottom

IS

. Fill excess cut under footings or foundations wi
concrete poured separately from the footings.
5. Do not tamp earth for backfilling in footing bot

specified.

»

. Slope grades to direct water away from excavatio
ponding.

F. Trench Earthwork:

1. Utility trenches (except sanitary and storm sewe
a. Excavate to a width as necessary for sheeting an

proper performance of the work.

312000-9

10-06M

approval of
eer. Approval by the

of the permanent

ening, undermining,

Reroute surface

er to accumulate in
orary drainage
sturbed by water,
ial after water is

n trenches with

er.

eas and prior to

pavements,

truck to check

ete passes with one

g one. Remove any

proofrolling, or

suitable soils

until succeeding

drawings and

rbed subgrade.

th 25 MPa (3000 psi)

toms, except as

ns and to prevent

r):

d bracing and



10-06M

b. Grade bottom of trenches with bell holes scooped out to provide a
uniform bearing.
c. Support piping on undisturbed earth unless a mec hanical support
is shown.
d. Length of open trench in advance of piping layin g shall not be
greater than is authorized by Project Engineer.
2. Sanitary and storm sewer trenches:

a. Trench width below a point 150 mm (6 inches) abo ve top of pipe

shall be 600 mm (24 inches) maximum for pipe up to
300 mm (12 inches) diameter, and four-thirds diamet
plus 200 mm (8 inches) for pipe larger than 300 mm
Width of trench above that level shall be as necess

sheeting and bracing and proper performance of the

b. Bed bottom quadrant of pipe on undisturbed soil

1) Undisturbed: Bell holes shall be no larger than
jointing. Backfill up to a point 300 mm (12 inches)
of pipe shall be clean earth placed and tamped by h
2) Granular Fill: Depth of fill shall be a minimum
inches) plus one sixth of pipe diameter below pipe
(12 inches) above top of pipe. Place and tamp fill
hand.

c. Place and compact as specified remainder of back

acceptable excavated materials. Do not use unsuitab

d. Use granular fill for bedding where rock or rock

excavated.

G. Site Earthwork: Earth excavation includes excava

obstructions visible on surface; underground struct
other items indicated to be removed; together with
other materials not classified as rock or unauthori
Excavation shall be accomplished as required by dra
specifications. Excavate to indicated elevations an

a tolerance of plus or minus 25 mm (1 inch). Extend
sufficient distance from structures for placing and
formwork, for installing services and other constru
with OSHA requirements, and for inspections. Remove
that are determined by Project Engineer as unsuitab
acceptable material. If there is a question as to w

unsuitable or not, the contractor shall obtain samp
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under the direction of the Project Engineer, and th
examined by an independent testing laboratory for s
to determine whether it is unsuitable or not.
1. Site Grading:
a. Provide a smooth transition between adjacent exi
new grades.
b. Cut out soft spots, fill low spots, and trim hig
with required surface tolerances.
c. Slope grades to direct water away from buildings
ponds from forming where not designed. Finish subgr
required elevations within the following tolerances
1) Lawn or Unpaved Areas: Plus or minus 25 mm (1 in
2) Walks: Plus or minus 25 mm (1 inch).
3) Pavements: Plus or minus 13 mm (1 inch).
d. Grading Inside Building Lines: Finish subgrade t
13 mm (1/2 inch) when tested with a 3000 mm (10 foo
straightedge.

3.3 FILLI NG AND BACKFI LLI NG

A. General: Do not fill or backfill until all debri

unsatisfactory soil materials, obstructions, and de
have been removed from excavation. For fill and bac
materials and borrow meeting the criteria specified
applicable. Borrow will be supplied at no additiona
Government. Do not use unsuitable excavated materia
until foundation walls have been completed above gr
braced, waterproofing or dampproofing applied, foun
pipes coming in contact with backfill have been ins

inspected and approved by Project Engineer.

B. Placing: Place materials in horizontal layers no

inches) in loose depth for material compacted by he
equipment, and not more than 100 mm (4 inches) in |
material compacted by hand-operated tampers and the
backfill and fill materials evenly on all sides of

required elevations, and uniformly along the full |
structure. Place no material on surfaces that are m

contain frost.

C. Compaction: Compact with approved tamping roller

pneumatic tired rollers, steel wheeled rollers, vib
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other approved equipment (hand or mechanized) well
compacted. Do not operate mechanized vibratory comp
within 3000 mm (10 feet) of new or existing buildin
prior approval of Project Engineer. Moisten or aera
necessary to provide moisture content that will rea
obtaining specified compaction with equipment used.
less than the following percentages of maximum dry
to ASTM D698 or ASTM D1557 as specified below:
1. Fills, Embankments, and Backfill
a. Under proposed structures, building slabs, steps
areas, scarify and recompact top 300 mm (12 inches)
subgrade and each layer of backfill or fill materia
accordance with AASHTO T99 T180 T 191 T 310 ASTM D
1556 D 2167 D 2922 95 percent.
b. Curbs, curbs and gutters, AASHTO T99 T180 T 191
D1557 D 1556 D 2167 D 2922 95 percent.
c. Under Sidewalks, scarify and recompact top 150 m
below subgrade and compact each layer of backfill o
material in accordance with AASHTO T99 T180 T 191 T
D1557 D 1556 D 2167 D 2922 95 percent.
d. Landscaped areas, top 400 mm (16 inches), AASHTO
T 310 ASTM D698 D1557 D 1556 D 2167 D 2922 85 perc
e. Landscaped areas, below 400 mm (16 inches) of fi
AASHTO T99 T180 T 191 T 310 ASTM D698 D1557 D 1556
90 percent.
2. Natural Ground (Cut or EXxisting)
a. Under building slabs, steps and paved areas, top
inches), AASHTO T99 T180 T 191 T 310 ASTM D698 D155
2167 D 2922 95 percent.
b. Curbs, curbs and gutters, top 150 mm (12 inches)
T 191 T 310 ASTM D698 D1557 D 1556 D 2167 D 2922 //
c¢. Under sidewalks, top 150 mm (12 inches), AASHTO
310 ASTM D698 D1557 D 1556 D 2167 D 2922 95 percent
3.4 GRADI NG
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A. General: Uniformly grade the areas within the li mits of this section,

including adjacent transition areas. Smooth the fin
specified tolerance. Provide uniform levels or slop

where elevations are indicated, or between such poi
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finished grades. Provide a smooth transition betwee
slope.

B. Cut rough or sloping rock to level beds for foun
or other unfinished areas, fill low spots and level
sand or fine gravel.

C. Slope backfill outside building away from buildi
distance of 1800 mm (6 feet).

D. Finish grade earth floors in pipe basements as s
uniform slope and leave clean.

E. Finished grade shall be at least 150 mm (6 inche
window or other building wall openings unless great

F. Place crushed stone or gravel fill under concret
tamped, and leveled. Thickness of fill shall be 150
unless otherwise shown.

G. Finish subgrade in a condition acceptable to Pro
one day in advance of paving operations. Maintain f
a smooth and compacted condition until succeeding o
accomplished. Scarify, compact, and grade subgrade
construction when approved compacted subgrade is di
Contractor's subsequent operations or adverse weath

H. Grading for Paved Areas: Provide final grades fo

base course to +/- 6 mm (0.25 inches) of indicated

A. Disposal: Remove surplus satisfactory soil and w
including unsatisfactory soil, trash, and debris, a
of it off Medical Center property.

B. Place excess excavated materials suitable for
site where directed.

C. Remove from site and dispose of any excess excav
all fill and backfill operations have been complete

D. Segregate all excavated contaminated soil design
Engineer from all other excavated soils, and stockp
0.15 mm (6 mil) polyethylene sheets with a polyethy
designated area shall be selected for this purpose.
excavated contaminated material in accordance with

requirements.
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3.6 CLEAN UP:

A. Upon completion of earthwork operations, clean a
limits, remove tools, and equipment. Provide site ¢
debris, and suitable for subsequent construction op
debris, rubbish, and excess material from Medical C
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SECTION 31 34 19
GEOGRID SOIL REINFORCEMENT

PART 1-GENERAL
1.1 SECTION INCLUDES

A. Geogrid reinforcement, and aggregate fill to the lines and grades
designated on the construction drawings.

B. All appurtenant materials required for construction of the geogrid
reinforced paving.

1.2 RELATED SECTIONS

A. Section 01 45 29 TESTING LABORATORY SERVICES.

B. Section 31 20 00 EARTH MOVING.

C. Section 32 05 23 CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.

D. Section 32 12 16 ASPHALT PAVING.

1.3 REFERENCES

A. ASTM D638 — Test Method for Tensile Properties of Plastic.

B. ASTM D1248 — Specification for Polyethylene Plastic Molding and Extrusion
Materials.

C. ASTM D4218 — Test Method for Carbon Black Content in Polyethylene
Compounds by the Muffle Furnace Technique.

1.4 SUBMITTALS

A. Submit Shop Drawings in accordance with Section 01 33 23.

B. Submit geogrid and aggregate fill design and design calculations, prepared
and sealed by Registered Geotechnical Engineer in the State of North
Dakota.

C. Fill Materials: Submit sample five days prior to use.

1.5 DELIVERY, STORAGE AND HANDLING

A. Avoid damage during delivery, handling and storage in accordance with
manufacturer’s recommendations.

B. Check the geogrid upon delivery to assure that the proper material has
been received.

C. Geogrids shall be stored above -20°F.

D. Prevent excessive mud, wet cement, epoxy and like materials which may
affix themselves to the gridwork, from coming in contact with the geogrid
material.

E. Rolled geogrid material may be laid flat or stood on end for storage.

F. Replace damaged materials.

PART 2 - PRODUCTS
2.1 APPROVED MANUFACTURERS

A. Tensar.

31 34 19 - 1



2.2 MATERIALS

A. Geogrid: High density polyethylene grid specially fabricated for use as a
soil reinforcement, equal to Tensar, TX 160.

B. Aggregate Fill: As specified in Paragraph 3.7.D.

PART 3 - EXECUTION
3.1 GENERAL

A. Prepare soil and install geogrid in accordance with manufacturer’s

recommendations and design of Geotechnical Engineer.
3.2 FOUNDATION SOIL PREPARATION

A. Over-excavated areas shall be filled with approved compacted backfill
material.

B. Proof roll prior to fill and geogrid placement.

3.3 GEOGRID INSTALLATION

A. Unroll the geogrid in the direction of travel.

B. Overlap adjacent rolls along their sides and ends in accordance with
manufacturer’s instructions.

C. Overlap (“shingle”) geogrids in the direction of fill placement to avoid
“peeling” of geogrid at overlaps by the advancing fill.

D. Cut and overlap the geogrid to accommodate curves.

E. Cut grid to conform to manhole covers and other immovable protrusions.

F. Place geogrids in daily work sections so that proper alignment is
maintained.

G. Take appropriate measures to ensure that the product lies flat during fill
placement by using sod staples, zip ties or simply adding a shovelful of
fill to weigh down the product.

3.4 TENSIONING AND PINNING

A. Before fully unrolling the geogrid, anchor the beginning of the roll, in
the center and at the corners, to the underlying surface.

B. Unroll the Geogrid. Align and pull taut to remove wrinkles and lay down
slack with hand tension, then secure in place.

C. Aggregate fill spread by heavy equipment, may create a “wave” in the sheet
of geogrid ahead of the advancing fill.

D. IT significant waving occurs, the pins or shoveled material ahead of the
advancing Fill should be removed to allow the waves to dissipate at the
ends and edges of the roll.

3.5 DUMPING AND SPREADING AGGREGATE FILL

A. Generally, at least 6 in. is required for the initial lift thickness of
aggregate fill over geogrids. Very soft conditions require a
significantly thicker Fill layer to prevent excessive rutting and/or
bearing capacity failure of the underlying subgrade soils.
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B. Over competent subgrades aggregate fill may be dumped directly on the
geogrid. Standard, highway-legal, rubber-tired trucks (end dumps and
belly dumps) may drive over the geogrid at very slow speeds (less than 5
mph) and dump aggregate fill as they advance, provided this construction
traffic will not cause significant rutting upon bare subgrade. Turns and
sudden starts and stops should be avoided.

C. Over softer subgrades, back trucks up and dump fill upon previously placed
fill. Extreme caution should be taken to avoid overstressing the subgrade
soil both during and after fill placement.

D. Do not drive tracked equipment directly on geogrid. Ensure at least 6 in.
of aggregate fill (or required minimum design Fill thickness) is spread
between the geogrid and tracked equipment.

E. Operate rubber-tired equipment directly on the geogrid only if the
underlying subsoil is not prone to rutting.

F. Care should be taken not to catch the dozer blade or other equipment on
geogrid.

G. When building over a soft subgrade, it is desirable to work from stronger
to weaker areas.

H. Be aware of geogrid overlaps and advance the aggregate fill with the
shingle pattern.

3.6 COMPACTING

A. Standard compaction methods may be used unless the soils are very soft.
In these cases, static instead of vibratory compaction is prudent.

B. If rutting or severe pumping occurs under truck or dozer traffic, fill
should be added immediately to strengthen the section.

C. Compact aggregate fill after it has been graded smooth and before it is
subject to accumulated traffic.

D. Measures should be taken to ensure the proper thickness of granular fill
is placed atop the geogrid to maximize support and minimize movement at
the surfaces.

3.7 SPECIAL CONSIDERATIONS
A. Repairs
1. Repair damaged geogrid by patching the area with the following
measures:
a. Remove fill from the surface of the damaged geogrid and clear a 3
ft. area around the damage.
b. The geogrid patch should cover the damaged area and extend 3 ft.
beyond it in all directions.
B. Surface Rutting
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1.

2.

Do not grade out ruts. Rutting is normally indicative of fill that is
too thin, too wet or inadequately compacted. Fill in the ruts with
additional specified aggregate fill and compact.

Crown the Fill during the grading process to ensure rainfall runoff and
to prevent fill saturation.

C. Cold Weather

1.

At sub-freezing temperatures, geogrid is less impact resistant and can
be fractured with dynamic force (i.e., striking with a hammer). Other
aspects of dynamic loading should be avoided. For example, direct
trafficking by rubber-tired equipment atop geogrid is not advisable at
very cold temperatures.

D. Aggregate Fill

1.

The preferred gradation for paved base reinforcement applications is

well-graded crushed aggregate fill with a maximum particle size of 1-
1/2 In. and less than 10% fines (passing #200 sieve). The gradations
listed (below) provide good stability and low moisture susceptibility.

Preferred Fill Gradation
Size % Passing

1-1/2 in. 100
1/4 in. 50 — 100
#4 25-50
#40 10-20
#100 5-15
#200 Less than 10

E. Underlying Subgrade

1.

Geogrids will structurally enhance coarser or finer Fill gradations, as
long as the aggregate fill is compacted and placed at, or just below,
optimum moisture content. For coarser fill, a graded filter analysis
is recommended to guard against potential contamination from the
underlying subgrade. |If the aggregate fill does not meet the
requirement(s) of a graded filter over soft and saturated clays and
silts it is recommended that a sand filter layer be placed at a minimum
depth of 6 in. on top of the geogrid layer. This sand fill may need to
be increased in the event the design fill thickness requires a thicker
initial lift. It is not recommended that a non-woven geotextile be
used when constructing over saturated silts. Non-woven geotextiles are
recommended in conjunction with geogrids when:
a. The Filter criteria of the Fill when compared to the subgrade soil
does not pass the piping ration requirement, and
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b. Significant clay content is present that will limit the mobilization
of fine particles with excessive stress and moisture.
2. Do not use uniformly sized coarse fill as it does not compact well and
will rut under wheel loading.
3. The moisture content of the fill should not exceed optimum.
---END - - -
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SECTI ON 32 05 23

04-10

CEMENT AND CONCRETE FOR EXTERI OR | MPROVEMENTS

PART 1 - CENERAL
1.1 DESCRI PTI ON
A. This section shall cover site work concrete cons
prepared subgrade and in conformance with the lines
and cross sections shown. Construction shall includ
B. Curb, gutter, and combination curb and gutter.
C. Pedestrian Pavement: Walks grade slabs crossings
steps.
D. Vehicular Pavement: Service courts driveways.
1.2 RELATED WORK
A. Laboratory and Field Testing Requirements: Secti
LABORATORY SERVICES.
B. Subgrade Preparation: Section 31 20 00, EARTH MO
C. Concrete Materials, Quality, Mixing, Design and
Section 03 30 00, CAST-IN-PLACE-CONCRETE.
D. Metal Components of Steps (Nosing and Railing):
FABRICATIONS.
1.3 DESI GN REQUI REMENTS
A. Design all elements with the latest published ve
codes.
1.4 VEATHER LI M TATI ONS
A. Placement of concrete shall be as specified unde
WEATHER and Article 3.7, HOT WEATHER of Section 03
CONCRETE.
1.5 SELECT SUBBASE NMATERI AL JOB-M X
A. The Contractor shall retain and reimburse a test
design a select subbase material mixture and submit
to the Project Engineer, in writing, for approval.
include the source of materials, gradation, plastic
limit, and laboratory compaction curves indicating
optimum moisture.
1.6 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWIN
SAMPLES, furnish the following:
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B. Manufacturers' Certificates and Data certifying that the following
materials conform to the requirements specified.
1. Expansion joint filler
2. Hot poured sealing compound
3. Reinforcement
4. Curing materials
C. Data and Test Reports: Select subbase material.
1. Job-mix formula.
2. Source, gradation, liquid limit, plasticity inde X, percentage of
wear, and other tests as specified and in reference d publications.
1.7 APPLI CABLE PUBLI CATI ONS

A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the
basic designation only. Refer to the latest edition of all referenced

Standards and codes.

B. American Association of State Highway and Transp ortation Officials

(AASHTO):

M031MMO031-07-UL......... Deformed and Plain Carbon-S teel Bars for
Concrete Reinforcement (ASTM A615/A615M-09)

MO55MM055-09-UL......... Steel Welded Wire Reinforce ment, Plain, for
Concrete (ASTM A185)

M147-65-UL.............. Materials for Aggregate and Soil-Aggregate
Subbase, Base and Surface Courses (R 2004)

M148-05-UL.............. Liquid Membrane-Forming Com pounds for Curing
Concrete (ASTM C309)

M171-05-UL.............. Sheet Materials for Curing Concrete (ASTM C171)

M182-05-UL.............. Burlap Cloth Made from Jute or Kenaf and Cotton
Mats

M213-01-UL.............. Preformed Expansion Joint F illers for Concrete

Paving and Structural Construction
(Non-extruding and Resilient Bituminous Type)
(ASTM D1751)

M233-86-UL.............. Boiled Linseed Oil Mixer fo r Treatment of
Portland Cement Concrete
T099-09-UL.............. Moisture-Density Relations of Soils Using a 2.5

kg. (5.5 Ib) Rammer and a 305 mm (12 in.) Drop
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T180-09-UL.............. Moisture-Density Relations of Soils Using a
4.54 kg (10 Ib.) Rammer and a 457 mm (18 in.)
Drop
C. American Society for Testing and Materials (ASTM ):
C94/C94M-09............. Ready-Mixed Concrete
C143/C143M-09........... Slump of Hydraulic Cement C oncrete
PART 2 - PRODUCTS
2.1 GENERAL
A. Concrete shall be Type C, air-entrained as speci fied in Section 03 30
00, CAST-IN-PLACE CONCRETE, with the following exce ptions:
TYPE MAXIMUM SLUMP
Curb & Gutter 75 mm (3")
Pedestrian Pavement 75 mm (3")
Vehicular Pavement 50 mm (2”) (Machine Finished)
100 mm (4") (Hand Finished)
Equipment Pad 75 to 100 mm (3" to 47)
* For concrete to be vibrated: Slump as determined by ASTM C143.
Tolerances as established by ASTM C94.

2. 2 RElI NFORCEMENT

A. The type, amount, and locations of steel reinfor
shown on the drawings and in the specifications.

B. Dowels shall be plain steel bars conforming to A
shall be deformed steel bars conforming to AASHTO M

2.3 FORMB

A. Use metal or wood forms that are straight and su
cross-section, depth, and strength to resist spring
depositing and consolidating the concrete, for the

B. Do not use forms if they vary from a straight li
inch) in any 3000 mm (ten foot) long section, in ei
vertical direction.

C. Wood forms should be at least 50 mm (2 inches) t
forms shall also be free from warp, twist, loose kn
other defects. Use approved flexible or curved form

2.4 CONCRETE CURI NG MATERI ALS

A. Concrete curing materials shall conform to one o
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1. Burlap conforming to AASHTO M182 having a weight
ounces) or more per square meter (yard) when dry.

2. Impervious Sheeting conforming to AASHTO M171.

3. Liquid Membrane Curing Compound conforming to AA
C309), Type 1 and shall be free of paraffin or petr

2.5 EXPANSI ON JO NT FI LLERS

A. Material shall conform to AASHTO M213.
PART 3 - EXECUTI ON
3.1 SUBGRADE PENETRATI ON

A. Prepare, construct, and finish the subgrade as s
20 00, EARTH MOVING.

B. Maintain the subgrade in a smooth, compacted con
with the required section and established grade unt
operation has been accomplished.

3.2 SETTI NG FORMVS

A. Base Support:

1. Compact the base material under the forms true t
when set, they will be uniformly supported for thei
at the grade as shown.

2. Correct imperfections or variations in the base
cutting or filling and compacting.

B. Form Setting:

1. Set forms sufficiently in advance of the placing
permit the performance and approval of all operatio
and adjacent to the form lines.

2. Set forms to true line and grade and use stakes,
and braces to hold them rigidly in place so that th
joints are free from play or movement in any direct

3. Forms shall conform to line and grade with an al
3 mm (1/8 inch) when checked with a straightedge an
deviate from true line by more than 6 mm (1/4 inch)

4. Do not remove forms until removal will not resul
concrete or at such time to facilitate finishing.

5. Clean and oil forms each time they are used.

C. The Contractor’'s Registered Professional Land Su
Section 00 72 00, GENERAL CONDITIONS, shall establi
alignment and the grade elevations of the forms or
machine operations.
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1. Make necessary corrections to forms immediately
concrete.
2. When any form has been disturbed or any subgrade

become unstable, reset and recheck the form before

3.3 EQUI PVENT

A. The Project Engineer shall approve equipment and
handling materials and performing all parts of the
commencement of work.

B. Maintain equipment and tools in satisfactory wor

times.

3.4 PLACI NG RElI NFORCEMENT

A. Reinforcement shall be free from dirt, oil, rust
substances that prevent the bonding of the concrete
reinforcement.

B. Before the concrete is placed, the Project Engin
reinforcement, which shall be accurately and secure
with suitable supports and ties. The type, amount,

reinforcement shall be as shown.

3.5 PLACI NG CONCRETE - GENERAL

A. Obtain approval of the Project Engineer before p

B. Remove debris and other foreign material from be
placing concrete. Obtain approval of the Project En
placing concrete.

C. Before the concrete is placed, uniformly moisten
subbase appropriately, avoiding puddles of water.

D. Convey concrete from mixer to final place of dep
will prevent segregation or loss of ingredients. De
that it requires as little handling as possible.

E. While being placed, spade or vibrate and compact
suitable tools to prevent the formation of voids or
Vibrate concrete well against forms and along joint
manipulation causing segregation will not be permit
continuously between joints without bulkheads.

F. Install a construction joint whenever the placin
suspended for more than 30 minutes and at the end o

G. Workmen or construction equipment coated with fo
not be permitted to walk or operate in the concrete

and finishing operations.
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PADS

A. Place concrete in the forms in one layer of such
compacted and finished, it will conform to the cros

B. Deposit concrete as near to joints as possible w
but do not dump onto a joint assembly.

C. After the concrete has been placed in the forms,
guided by the side forms to bring the surface to th
be compacted.

D. Consolidate the concrete thoroughly by tamping a
approved mechanical finishing equipment.

E. Finish the surface to grade with a wood or metal

F. All Concrete pads and pavements shall be constru

slope to drain properly.

3.7 PLACI NG CONCRETE FOR VEHI CULAR PAVEMENT

A. Deposit concrete into the forms as close as poss
position.

B. Place concrete rapidly and continuously between

C. Strike off concrete and thoroughly consolidate b
vibrating screed, or by hand-finishing.

D. Finish the surface to the elevation and crown as

E. Deposit concrete as near the joints as possible
but do not dump onto a joint assembly. Do not place
without approval by the Project Engineer.

3.8 CONCRETE FI NI SHI NG - GENERAL

A. The sequence of operations, unless otherwise ind
follows:
1. Consolidating, floating, straight-edging, trowel
edging of joints.
2. Maintain finishing equipment and tools in a clea
condition.

3.9 CONCRETE FI NI SHI NG CURB AND GUTTER

A. Round the edges of the gutter and top of the cur
to a radius of 6mm (1/4 inch) or as otherwise detai
B. Float the surfaces and finish with a smooth wood
true to grade and section and uniform in textures.
C. Finish the surfaces, while still wet, with a bri

longitudinal strokes.
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D. Immediately after removing the front curb form,
curb with a wood or concrete rubbing block and wate
form marks, and tool marks have been removed. Brush
still wet, in the same manner as the gutter and cur

E. Except at grade changes or curves, finished surf
more than 3 mm (1/8 inch) for gutter and 6 mm (1/4
face of curb, when tested with a 3000 mm (10 foot)

F. Remove and reconstruct irregularities exceeding
length between regularly scheduled joints.

G. Correct any depressions which will not drain.

H. Visible surfaces and edges of finished curb, gut
curb and gutter shall be free of blemishes, form ma
and shall be uniform in color, shape, and appearanc

3.10 CONCRETE FI NI SHI NG PEDESTRI AN PAVEMENT

A. Walks, Grade Slabs, Wheelchair Curb Ramps

1. Finish the surfaces to grade and cross section w
trowled smooth and finished with a broom moistened

2. Brooming shall be transverse to the line of traf

3. Finish all slab edges, including those at formed
with an edger having a radius as shown on the drawi

4. Unless otherwise indicated, edge the transverse
brooming. The brooming shall eliminate the flat sur
surface face of the edger. Execute the brooming so
corrugation, thus produced, will be uniform in appe
more than 2 mm (1/16 inch) in depth.

5. The completed surface shall be uniform in color
blemishes, form marks, and tool marks. The finished
pavement shall not vary more than 5 mm (3/16 inch)
a 3000 mm (10 foot) straightedge.

6. The thickness of the pavement shall not vary mor
inch).

7. Remove and reconstruct irregularities exceeding
full length between regularly scheduled joints.

B. Steps: The method of finishing the steps and the

to above except as herein noted.

1. Remove the riser forms one at a time, starting w

2. After removing the riser form, rub the face of t

or concrete rubbing block and water until blemishes
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tool marks have been removed. Use an outside edger
corner of the tread; use an inside edger to finish
bottom of the riser.

3. Give the risers and sidewall a final brush finis
have a final finish with a stiff brush to provide a
surface.

4. The texture of the completed steps shall present
appearance and shall not deviate from a straightedg
5 mm (3/16 inch).

3.11 CONCRETE FI Nl SHI NG FOR VEHI CULAR PAVEMENT

A. Accomplish longitudinal floating with a longitud

than 3000 mm (10 feet) long and 150 mm (6 inches) w
stiffened to prevent flexing and warping. Operate t
bridges in a sawing motion parallel to the directio
pavement is being laid from one side of the pavemen

advancing not more than half the length of the floa

B. After the longitudinal floating is completed, bu

still plastic, eliminate minor irregularities in th

by means of metal floats, 1500 mm (5 feet) in lengt
straightedges, 3000 mm (10 feet) in length. Make th
the straightedges, which shall be used to float the

surface.

C. Test the surface for trueness with a 3000 mm (10

held in successive positions parallel and at right
direction in which the pavement is being laid and t
covered as necessary to detect variations. Advance
along the pavement in successive stages of not more
length of the straightedge. Correct all irregularit

surface.

D. The finished surface of the pavement shall not v

inch) in both longitudinal and transverse direction
3000 mm (10 foot) straightedge.

E. The thickness of the pavement shall not vary mor

F. When most of the water glaze or sheen has disapp

concrete becomes nonplastic, give the surface of th
finish with an approved fiber broom not less than 4
wide. Pull the broom gently over the surface of the

to edge. Brooming shall be transverse to the line o
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3.

.12

D.

13

A.

.14

executed that the corrugations thus produced will b
character and width, and not more than 3 mm (1/8 in
Carefully finish the edge of the pavement along for
with an edging tool. The brooming shall eliminate t

by the surface face of the edger.

. The finish surfaces of new and existing abutting

coincide at their juncture.
CONCRETE FI NI SH NG EQUI PMENT PADS

. After the surface has been struck off and screed

elevation, give it a smooth dense float finish, fre

or irregularities.

. Carefully finish all slab edges with an edger ha

in the Drawings.

. After removing the forms, rub the faces of the p

concrete rubbing block and water until blemishes, f

marks have been removed. The finish surface of the

more than 3 mm (1/8 inch) when tested with a 3000 m

straightedge.
Correct irregularities exceeding the above.
JO NTS - GENERAL
Place joints, where shown, conforming to the det

perpendicular to the finished grade of the concrete

. Joints shall be straight and continuous from edg

pavement.
CONTRACTI ON JO NTS

. Cut joints to depth as shown with a grooving too

radius as shown or by sawing with a blade producing
and depth.

. Construct joints in curbs and gutters by inserti

steel plates conforming to the cross sections of th

. Plates shall remain in place until concrete has

hold its shape and shall then be removed.

. Finish edges of all joints with an edging tool h

shown.

. Score pedestrian pavement with a standard groovi

EXPANSI ON JO NTS

. Use a preformed expansion joint filler material

shown to form expansion joints.
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.16

.18

. Material shall extend the full depth of concrete

cross section as shown, except that top edges of jo

below the finished concrete surface where shown to

. Anchor with approved devices to prevent displaci

finishing operations.

. Round the edges of joints with an edging tool.

. Form expansion joints as follows:

1. Without dowels, about structures and features th
into, or against any site work concrete constructio
2. Using joint filler of the type, thickness, and w
3. Installed in such a manner as to form a complete
between the structure and the site work concrete it
CONSTRUCTI ON JO NTS

. Locate longitudinal and transverse construction

vehicular pavement as shown.

. Place transverse construction joints of the type

and whenever the placing of concrete is suspended f

minutes.

. Use a butt-type joint with dowels in curb and gu

occurs at the location of a planned joint.

. Use keyed joints with tiebars if the joint occur

of the normal curb and gutter joint interval.
FORM REMOVAL

. Forms shall remain in place at least 12 hours af

been placed. Remove forms without injuring the conc

. Do not use bars or heavy tools against the concr

forms. Promptly repair any concrete found defective
CURI NG OF CONCRETE

. Cure concrete by one of the following methods ap

weather conditions and local construction practices
moisture, and rapid temperature changes for at leas
the beginning of the curing operation. Protect unha
rain and flowing water. All equipment needed for ad
protection of the concrete shall be on hand and rea
actual concrete placement begins. Provide protectio
prevent cracking of the pavement due to temperature
curing period. If any selected method of curing doe

proper curing and protection against concrete crack
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replace the damaged pavement and employ another met

directed by the Project Engineer.

B. Burlap Mat: Provide a minimum of two layers kept

for the curing period. Mats shall overlap each othe

inches).

C. Impervious Sheeting: Use waterproof paper, polye

or polyethylene sheeting. Polyethylene shall be at

mils) in thickness. Wet the entire exposed concrete

spray of water and then cover with the sheeting mat

overlap each other at least 300 mm (12 inches). Sec
sheeting.
D. Liquid Membrane Curing:

1. Apply pigmented membrane-forming curing compound
right angles to each other at a rate of 5 m
gallon) for both coats.

2. Do not allow the concrete to dry before the appl
membrane.

3. Cure joints designated to be sealed by inserting
fiber rope or covering with waterproof paper prior
the curing compound, in a manner to prevent the cur
entering the joint.

4. Immediately re-spray any area covered with curin
damaged during the curing period.

3.19 CLEANI NG
A. After completion of the curing period:

1. Remove the curing material (other than liquid me

2. Sweep the concrete clean.

3. After removal of all foreign matter from the joi
herein specified.

4. Clean the entire concrete of all debris and cons
as soon as curing and sealing of joints has been co

3. 20 PROTECTI ON
A. The contractor shall protect the concrete agains

final acceptance by the Government. Remove concrete

excessive cracking, fractures, spalling, or other d

reconstruct the entire section between regularly sc

directed by the Project Engineer, and at no additio

Government. Exclude traffic from vehicular pavement
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is at least seven days old, or for a longer period of time if so
directed by the Project Engineer.
3.21 FINAL CLEAN- UP
A. Remove all debris, rubbish and excess material f rom the Station.
---END---
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SECTI ON 32 12 16
ASPHALT PAVI NG
PART 1 - CENERAL
1.1 DESCRI PTI ON
A. This work shall cover the composition, mixing, ¢
prepared subgrade, and the protection of hot asphal

The hot asphalt concrete pavement shall consist of

asphalt base course and asphalt surface course cons

conformity with the lines, grades, thickness, and c

shown. Each course shall be constructed to the dept

elevation required by the drawings and shall be rol
approved before the placement of the next course.
1.2 RELATED WORK
A. Laboratory and field testing requirements: Secti
LABORATORY SERVICES.
B. Subgrade Preparation: Paragraph 3.3 and Section
C. Pavement Markings: Section 32 17 23, PAVEMENT MA
1.3 | NSPECTI ON OF PLANT AND EQUI PMENT
A. The Project Engineer shall have access at all ti
material producing plants for checking the mixing o
materials and the adequacy of the equipment in use.
1.4 AL|I GNMENT AND GRADE CONTROL
A. The Contractor’'s Registered Professional Land Su
and control the pavement (aggregate or asphalt base
surface course) alignments, grades, elevations, and
shown on the Drawings.
1.5 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWIN
SAMPLES, furnish the following:
B. Data and Test Reports:

1. Aggregate Base Course: Sources, gradation, liqui
index, percentage of wear, and other tests required
Department.

2. Asphalt Base/Surface Course: Aggregate source, g

loss, percentage of wear, and other tests required

Department.
3. Job-mix formula.
C. Certifications:

321216-1
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1. Asphalt prime and tack coat material certificate of conformance to
State Highway Department requirements.

2. Asphalt cement certificate of conformance to Sta te Highway
Department requirements.

3. Job-mix certification - Submit plant mix certifi cation that mix

equals or exceeds the State Highway Specification.

D. One copy of State Highway Department Specificati ons.
E. Provide MSDS (Material Safety Data Sheets) for a Il chemicals used on
ground.
PART 2 - PRODUCTS
2.1 GENERAL
A. Aggregate base Asphaltic base and asphalt concre te materials shall
conform to the requirements of the following and ot her appropriate
sections of the latest version of the State Highway Material
Specifications, including amendments, addenda and e rrata. Where the
term "Engineer" or "Commission" is referenced in th e State Highway
Specifications, it shall mean the VA Project Engine er or VA Contracting
Officer.
2.2 AGCREGATES
A. Provide aggregates consisting of crushed stone, gravel, sand, or other
sound, durable mineral materials processed and blen ded, and naturally
combined.
B. Subbase aggregate (where required) maximum size: 38mm(1-1/2").

C. Base aggregate maximum size:
1. Base course over 152mm(6") thick: 38mm(1-1/2");
2. Other base courses: 19mm(3/4").

D. Asphaltic base course:

1. Maximum patrticle size not to exceed 25.4mm(1").

2. Where conflicts arise between this specification and the
requirements in the latest version of the State Hig hway
Specifications, the State Specifications shall cont rol.

E. Aggregates for asphaltic concrete paving: Provid e a mixture of sand,
mineral aggregate, and liquid asphalt mixed in such proportions that

the percentage by weight will be within:

321216-2



Sieve Sizes Percentage Passing
19mm(3/4") 100
9.5mm(3/8") 67 to 85
6.4mm(1/4") 50 to 65
2.4mm(No. 8 mesh) 37 to 50
600um(No. 30 mesh) 15to0 25
75um(No. 200 mesh) 3to8

plus 50/60 penetration liquid asphalt at 5 percent
the combined dry aggregates.
2.3 ASPHALTS
A. Comply with provisions of Asphalt Institute Spec
1. Asphalt cement: Penetration grade 50/60
2. Prime coat:
3. Tack coat:
2.4 SEALER
A. Provide a sealer consisting of suitable fibrated
base binders and fillers having a container consist
troweling after thorough stirring, and containing n
deleterious substance.
B. Where conflicts arise between this specification
in the latest version of the State Highway Specific
Specifications shall control.
PART 3 - EXECUTI ON
3.1 GENERAL
A. The Asphalt Concrete Paving equipment, weather |
formula, mixing, construction methods, compaction,
tolerance, and protection shall conform to the requ
appropriate sections of the State Highway Specifica
of material specified.
3.2 M XI NG ASPHALTI C CONCRETE MATERI ALS
A. Provide hot plant-mixed asphaltic concrete pavin
1. Temperature leaving the plant: 143 degrees C(290
160 degrees C(320 degrees F) maximum.
2. Temperature at time of placing: 138 degrees C(28
minimum.

3. 3 SUBGRADE

A. Shape to line and grade and compact with self-pr

321216-3
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B. All depressions that develop under rolling shall
acceptable material and the area re-rolled.
C. Soft areas shall be removed and filled with acce
the area re-rolled.
D. Should the subgrade become rutted or displaced p
the subbase, it shall be reworked to bring to line
E. Proof-roll the subgrade with maximum 45 tonne (5
dump truck as directed by VA Project Engineer or VA
Officer. If pumping, pushing, or other movement is
the area to provide a stable and compacted subgrade
3.4 BASE COURSES
A. Subbase (when required)
1. Spread and compact to the thickness shown on the
2. Rolling shall begin at the sides and continue to
shall continue until there is no movement ahead of
3. After completion of the subbase rolling there sh
over the subbase other than the delivery of materia
course.
B. Base
1. Spread and compact to the thickness shown on the
2. Rolling shall begin at the sides and continue to
shall continue until there is no movement ahead of
3. After completion of the base rolling there shall
the base other than the delivery of material for th
C. Thickness tolerance: Provide the compacted thick
Drawings within a tolerance of minus 0.0mm (0.0") t
(0.5").
D. Smoothness tolerance: Provide the lines and grad
Drawings within a tolerance of 5mm in 3m (3/16 inch
E. Moisture content: Use only the amount of moistur
specified compaction.
3.5 PLACEMENT OF ASPHALTI C CONCRETE PAVI NG
A. Remove all loose materials from the compacted ba
B. Apply the specified prime coat, and tack coat wh
to dry in accordance with the manufacturer’'s recomm
approved by the Architect or Engineer.

C. Receipt of asphaltic concrete materials:

321216-4
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1. Do not accept material unless it is covered with
unloaded, and unless the material has a temperature
130 degrees C(280 degrees F).

2. Do not commence placement of asphaltic concrete
atmospheric temperature is below 10 degrees C (50 d
during fog, rain, or other unsuitable conditions.

D. Spreading:

1. Spread material in a manner that requires the le

2. Where thickness of finished paving will be 76mm
in one layer.

E. Rolling:

1. After the material has been spread to the proper
the surface is hard, smooth, unyielding, and true t
and elevations shown own the drawings.

2. Roll in at least two directions until no roller

3. Finished paving smoothness tolerance:

a. No depressions which will retain standing water.
b. No deviation greater than 3mm in 1.8m (1/8" in s
3.6 PROTECTI ON
A. Protect the asphaltic concrete paved areas from
sealer is set and cured and does not pick up under
traffic.
3.7 FINAL CLEAN- UP
A. Remove all debris, rubbish, and excess material
---END---
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SECTI ON 32 17 23
PAVEMENT MARKI NGS

PART 1 - CENERAL
1.1 DESCRI PTI ON
A. This work shall consist of furnishing and applyi

glass beads on pavement surfaces, in the form of tr
bays, areas restricted to handicapped persons, cros
detail pavement markings, in accordance with the de
prescribed by the Project Engineer. Conform to the
Traffic Control Devices for Streets and Highways, p

Department of Transportation, Federal Highway Admin

details not shown.
1.2 SUBM TTALS
A. In accordance with Section 01 33 23, SHOP DRAWIN
SAMPLES, furnish Manufacturer's Certificates and Da
the following materials conform to the requirements
B. Paint.
C.Reflective Glass Beads.
1.3 APPLI CABLE PUBLI CATI ONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. Federal Specifications (Fed. Spec.):

TT-B-1325C.............. Beads (Glass Spheres); Retr
TT-P-1952D.............. Paint, Traffic Black, and A
Waterborne

C. Master Painters Institute (MPI):
PART 2 - PRODUCTS
2.1 PAINT
A. Paint for marking pavement (parking lot and zone
to MPI No. 97, color yellow for parking lot stripin
for accessible stalls. Paint for obliterating exist
conform to Fed. Spec. TT-P-1952D. Paint shall be in
least 18 L (5 gallons). A certificate shall accompa

paint stating compliance with the applicable public
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2.2 REFLECTI VE GLASS BEADS
A. Beads shall conform to Fed. Spec. TT-B-1325C, Ty pe I, Gradation A. When

used in regions of high humidity, coat beads with s
suitable waterproofing material to assure free flow
beads in containers suitable for handling and stron
loss during shipment. A certificate shall accompany

stating compliance with this section.

2.3 PAI NT APPLI CATCOR

A. Apply all marking by approved mechanical equipme

provide constant agitation of paint and travel at ¢
Synchronize one or more paint "guns" to automatical
paint flow in the case of skip lines. The equipment
control to apply continuous lines of varying length

as shown. Provide pneumatic spray guns for hand app
areas where a mobile paint applicator cannot be use
does not have a glass bead dispenser, use a separat
equipment. Adjust and synchronize the equipment wi
applicator so that the reflective beads are distrib

the paint lines within ten seconds without any wast
technician that is thoroughly familiar with equipme

marking layouts shall control all painting equipmen

PART 3 - EXECUTI ON
3.1 SURFACE PREPARATI ON

A. Allow new pavement surfaces to cure for a period

days before application of marking materials.

B. Thoroughly clean all surfaces to be marked befor

Remove dust, dirt, and other granular surface depos
blowing with compressed air, rinsing with water, or
these methods. Completely remove rubber deposits, e
markings, and other coatings adhering to the paveme
wire brushings, sandblasting, mechanical abrasion,
chemicals as directed by the Project Engineer. The
conforming to Fed. Spec. TT-P-1952D is an option to
paint markings on asphalt pavement. Apply the black
coats as necessary to completely obliterate the exi
Where oil or grease are present on old pavements to
affected areas with several applications of trisodi

solution or other approved detergent or degreaser,

321723-2
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after each application. After cleaning, seal oil-so
shellac to prevent bleeding through the new paint.
shall follow as closely as practicable after the su
cleaned and dried, but do not begin any marking unt
Engineer has inspected the surface and gives permis
Contractor shall establish control points for marki
templates to control paint application by type and
intervals. The Contractor is responsible to preserv

in conformance with the established control points.

3.2 APPLI CATI ON

A. Apply uniformly painted and reflective pavement

color(s), length, and width with true, sharp edges
cured, prepared, and dried surfaces in conformance
shown and established control points. The length an
shall conform within a tolerance of plus or minus 7
plus or minus 3 mm (1/8 inch), respectively, in the
markings. The length of intervals shall not exceed

tolerance. Temperature of the surface to be painted

°C (50 °F) and less than 35
a wet film thickness of 0.4 mm (0.015 inch). Disper

shall be above 10

beads evenly on the wet paint at a rate of 720 g/L
gallon) of paint. Apply paint in one coat. At the d
Project Engineer, markings showing light spots may
coats. The maximum drying time requirements of the
will be strictly enforced, to prevent undue softeni
pick-up, displacement, or discoloration by tires of

is a deficiency in drying of the marking, discontin
until cause of the slow drying is determined and co
replace marking that is applied at less than minimu
deviates from true alignment; exceeds stipulated le
tolerances; or shows light spots, faulty distributi

or other deficiencies or irregularities. Use carefu
blasting, approved grinding equipment, or other app
remove marking so that the surface to which the mar

will not be damaged.

3.3 PROTECTI ON

A. Conduct operations in such a manner that necessa

without hindrance. Protect the newly painted markin
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as possible, the tires of passing vehicles will not pick up paint.
Place warning signs at the beginning of the wet lin e, and at points
well in advance of the marking equipment for alerti ng approaching
traffic from both directions. Place small flags or other similarly
effective small objects near freshly applied markin gs at frequent
intervals to reduce crossing by traffic. Efface and replace damaged
portions of markings at no additional cost to the G overnment.
3.4 DETAIL PAVEMENT MARKI NG

A. Use Detail Pavement Markings, exclusive of actua | traffic lane marking,
at exit and entrance islands and turnouts, on curbs , at crosswalks, at
parking bays, and at such other locations as shown. Show the
International Handicapped Symbol at indicated parki ng spaces. Color
shall be blue. Apply paint for the symbol using a s uitable template
that will provide a pavement marking with true, sha rp edges and ends.
Place detail pavement markings of the color(s), wid th(s) and length(s),

and design pattern at the locations shown.
3.5 FI NAL CLEAN- UP

A. Remove all debris, rubbish and excess material f rom the Station.
---END---
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES

PART 1 — GENERAL
1.1 DESCRIPTION
A. This work consists of all labor, materials, and
furnishing and installing chain link fence, gates a
conformance with the lines, grades, and details as
1.2 RELATED WORK
A. Finish Grading: Section 31 20 00, EARTH MOVING,
PLANTING.
B. Security fences: perimeter fence.
1.3 MANUFACTURER'S QUALIFICATIONS
A. Fence, gates, and accessories shall be products
regularly engaged in manufacturing items of type sp
1.4 SUBMITTALS
A. In accordance with Section 01 33 23, SHOP DRAWIN
SAMPLES, furnish the following:
1. Manufacturer's Literature and Data: Chain link f
all accessories.
2. Manufacturer's Certificates: Zinc-coating compli
with specifications.
B. Shop Drawings for fencing.
C. Certification that fence alignment meets requi
documents.
1.5 APPLICABLE PUBLICATIONS
A. The publications listed below form a part of thi
extent referenced. The publications are referenced
basic designation only.
B. American Society for Testing and Materials (ASTM

equipment necessary for
nd accessories in

shown.

and Section 32 90 00,

of manufacturers'

ecified.
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Fabric and Marcelled Tension Wire

Al121-07..cueeevenaanen. Metallic Coated Carbon Stee
A392-07....cccovunnen. Zinc-Coated Steel Chain-Lin
A8L17-07...oevvveeaenen. Metal-Coated Steel Wire for
C94/C94M—-07............. Ready-Mixed Concrete
F567-07................. Installation of Chain-Link
F626-(R2003)............ Fence Fittings
F900-05.......ccceeee Industrial and Commercial S
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F1043-06................ Strength and Protective Coa

04-08M

tings on Metal

Industrial Chain-Link Fence Framework

F1083-08................ Pipe, Steel, Hot-Dipped Zin

c-Coated

(Galvanized) Welded, for Fence Structures.

PART 2 — PRODUCTS
2.1 GENERAL
A. Materials shall conform to ASTM F1083 and ASTM A
zinc-coated; and detailed specifications forming th
thereto; and other requirements specified herein. Z
members (including fabric, gates, posts, rails, har
ferrous metal items) after fabrication shall be rea
excessive roughness, blisters and sal-ammoniac spot
2.2 CHAIN-LINK FABRIC
A. ASTM A392 9 gauge wire woven in a 50 mm (2 inch)
selvage shall have twisted and barbed finish. Zinc-
be 340 570 grams/m 2 2.0 ounces per square foot).
2.3 POST, FOR GATES AND FENCING
A. ASTM F1083, Grade SK-40A, round, zinc-coated ste
weights of posts shall conform to the tables in the
Provide post braces and truss rods for each gate, ¢
post. Provide truss rods with turnbuckles or other
provisions for adjustment.
2.4 TOP RAIL AND BOTTOM RAIL
A. ASTM F1083, Grade SK-40A, round, zinc-coated steel.
weights of posts shall conform to the tables in the
fitted with suitable expansion sleeves and means fo
each gate, corner, and end posts.
2.5 ACCESSORIES
A. Accessories as necessary caps, rail and brace en
braces and tension bands, tension bars, truss rods,
accessories conforming to ASTM F626.
2.6 CONCRETE
A. ASTM C94/C94M, using 19 mm (3/4 inch) maximum-si
having minimum compressive strength of 25 mPa (3000
Non-shrinking grout shall consist of one part Portl
parts clean, well-graded sand, non-shrinking grout

minimum amount of water to produce a workable mix.
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PART 3 - EXECUTION
3.1 INSTALLATION
A. Install fence by properly trained crew, on previ

surfaces, to line and grade as shown. Install fence

ASTM F567 and with the manufacturer's printed insta

instructions, except as modified herein or as shown
equipment, tools, and machinery while on the projec
guantities and capacities for proper installation o
and accessories.

B. A Registered Professional Land Surveyor or Regis

specified in Section 01 00 00, GENERAL REQUIREMENTS

and certify the fence alignment to meet the require
3.2 POST SETTING

A. Install posts plumb and in alignment. Set post i

dimensions as shown. Throughly compact concrete so

voids and finished in a slope or dome to divert wat

post away from the footing. Straight runs between b

not exceed 150 M (500 feet) cure concrete an minimu

beforec any further work is done on the posts.
3.2 POST CAPS
A. Fit all exposed ends of post with caps. Provide
and are weathertight. Where top rail is used, provi
accommodate the top rail. Install post caps as reco
manufacturer and as shown.
3.3 TOP RAILS AND BOTTOM RAILS
A. Install rails before installing chain link fabri
means for securing rail ends to terminal and interm
rails shall pass through intermediate post supporti

shown. The rails shall have expansion couplings (ra

as recommended by the manufacturer. Where fence is

wall, install expansion couplings over expansion jo
3.4 ACCESSORIES
A. Supply accessories (posts braces, tension bands,
rods, and miscellaneous accessories), as required a
the manufacturer, to accommodate the installation o
with fabric that is taut and attached properly to p

tension wire.
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3.5 FABRIC
A. Pull fabric taut and secured with wire ties or c
bottom rail ,and close to both sides of each post a
not more than 600 mm (24 inches) on centers. Secur
using stretcher bars and ties or clips.
3.7 FINAL CLEAN-UP
A. Remove all debris, rubbish and excess material f
---END---
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SECTI ON 32 90 00
PLANTI NG

PART 1 - CENERAL
1.1 DESCRI PTI ON
This work consists of furnishing and installing al
required for landscaping hereinafter specified in |
1.2 EQUI PMENT
Maintain all equipment, tools and machinery while
sufficient quantities and capacity for proper execu
1.3 RELATED WORK
A. Section 31 20 00, EARTH MOVING, Stripping Topsoi
1.4 SUBM TTALS
A. Certificates of Conformance or Compliance: Befor
certificates attesting that the following materials
requirements specified shall be submitted to the Re
approval:

1. Plant Materials (Department of Agriculture certi
Nursery Inspector declaring material to be free fro
disease).

2. Fertilizers.

3. Seed

B. Manufacturer's Literature and Data:

1. Hydro mulch

1.5 DELI VERY AND STORAGE
A. Delivery:

1. Deliver fertilizer to the site in the original,

bearing the manufacturer's warranteed chemical anal

name or trademark, and in conformance to state and
lieu of containers, fertilizer may be furnished in
certificate indicating the above information shall
delivery.
2. During delivery: Protect seed from contamination
B. Storage:

1. Keep seed and fertilizer in dry storage away fro

329000-1
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1.6 PLANTI NG AND TURF | NSTALLATI ON SEASONS AND CONDI TlI ONS

A. No work shall be done when the ground is frozen,
or in an otherwise unsuitable condition for plantin
conditions may exist that warrants a variance in th
dates or conditions. Submit a written request to th
stating the special conditions and proposal varianc

1.7 TURF ESTABLI SHVENT PERI OD

A. The Establishment Period for turf shall begin im
installation, with the approval of the Resident Eng
until the date that the Government accepts the proj
beneficial use and occupancy. During the Plant and
Period the Contractor shall:
1. Water all turf to maintain an adequate supply of

root zone. An adequate supply of moisture is the eq

(1 inch) of absorbed water per week either through

or augmented by periodic watering. Apply water at a

as not to displace the mulch or flood the turf.
2. Provide the following turf establishment:

a. Eradicate all weeds. Water, fertilize, overseed,

other operation necessary to promote the growth of

b. Replant areas void of turf 0.1
area.

c. Mow the new lawn at least three times prior to t

inspection. Begin mowing when grass is 100 mm (4 in

Mow to a 65 mm (2-1/2 inch) height.
1.8 TURF WARRANTY
A. All work shall be in accordance with the terms o

"Warranty" of FAR clause 52.246-21, including the f

supplements:

1. A One Year Turf Warranty will begin on the date
accepts the project or phase for beneficial use and
Contractor shall have completed, located, and insta
according to the plans and specifications. All plan
expected to be living and in a healthy condition at
final inspection.

2. The Contractor will replace any areas void of tu
one year warranty for the plants and turf that was

begin on the day the work is completed.
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4. The Government will reinspect all turf at the en
Warranty. The Contractor will replace any dead, mis
defective turf immediately. The Warranty will end o
this inspection provided the Contractor has complie
required by this specification. The Contractor shal
with the following requirements:

a. Complete remedial measures directed by the Resid
ensure turf survival.
b. Repair damage caused while making plant or turf
1.9 APPLI CABLE PUBLI CATI ONS
A. The publications listed below, form a part of th
extent referenced. The publications are referenced
designation only.
B. Turfgrass Producers International:

Turfgrass Sodding.

C. U. S. Department of Agriculture Federal Seed Act

1998......cccceeeen. Rules and Regulations
D. American Wood Protection Association (AWPA):
C2-02....cccvvvvennn Lumber, Timbers, Bridge Tie

Pressure Treatment

2.1 GENERAL
A. All turf material will conform to the varieties
the plant list and be true to botanical name as lis
2.2 TOPSO L
A. Topsoil shall be a well-graded soil of good unif
be a natural, friable soil representative of produc
vicinity. Topsoil shall be free of admixture of sub
matter, objects larger than 25 mm (one inch) in any
substances, weeds and any material or substances th
plant growth and shall have a pH value of not less
than 7.5.
B. Obtain material from stockpiles established unde
EARTH MOVING, subparagraph, Stripping Topsoil, that
requirements as stated above. Amend topsoil not mee

specified by the addition of pH Adjusters.
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C. If sufficient topsoil is not available on the si te to meet the depth as
specified herein, the Contractor shall furnish addi tional topsoil. At
least 10 days prior to topsoil delivery, notify the Resident Engineer
of the source(s) from which topsoil is to be furnis hed. Obtain topsoil
from well drained areas. Additional topsoil shall m eet the general
requirements as stated above and comply with the re quirements specified
in Section 01 45 29, TESTING LABORATORY SERVICES. A mend topsoil not
meeting the pH range specified by the addition of p H adjusters.

2.3 TURF FERTI LI ZER

A. Provide turf fertilizer that is commercial grade , free flowing, uniform
in composition, and conforms to applicable state an d federal
regulations. Granular fertilizer shall bear the man ufacturer's
warranteed statement of analysis. Granular fertiliz er shall contain a
minimum percentage by weight of 5% nitrogen (of whi ch 50 percent shall
be organic), 10% available phosphoric acid, and 5% potash.

2.4 HYDRO- MULCH
A. Mulch shall be free from deleterious materials a nd shall be stored as

to prevent inclusion of foreign material.

B.Organic mulch materials shall be wood cellulose f iber:
1. Wood cellulose fiber for use with hydraulic appl ication of grass
seed and fertilizer shall consist of specially prep ared wood

cellulose fiber, processed to contain no growth or

germination-inhibiting factors, and dyed an appropr iate color to
facilitate visual metering of the application of ma terials. On an
air-dry weight basis, the wood cellulose fiber shal | contain a
maximum of 12 percent moisture, plus or minus three percent at the
time of manufacture. The pH range shall be from 3.5 to 5.0. The wood

cellulose fiber shall be manufactured so that:

a. After addition and agitation in slurry tanks wit h fertilizers,
grass seeds, water, and other approved additives, t he fibers in
the material will become uniformly suspended to for m a

homogeneous slurry.

b. When hydraulically sprayed on the ground, the ma terial will form
a blotter like cover impregnated uniformly with gra ss seed.

c. The cover will allow the absorption of moisture and allow
rainfall or applied water to percolate to the under laying soil.

329000-4



2.5 SEED
A. Seed shall be state-certified seed of the latest
shall be delivered in original sealed packages bear
warranteed analysis for percentages of mixtures, pu
weed seed content, and inert material. Seed shall b
conformance with U. S. Department of Agriculture ru
under the Federal Seed Act and applicable state see
has become wet, moldy, or otherwise damaged will no
Onsite seed mixing shall be done only in the presen
Engineer. Weed seed not to exceed 0.5% of total moi
shall be proportioned by weight as follows:
1. Kentucky Blue Grass:
a. 50% by Weight.
b. 90% Purity.
C. 75% Pure Live Seed.
2. Red Fescue:
a. 30% by Weight.
b. 90% Purity.
c. 80% Pure Live Seed.
3. Chewing Fescue:
a. 10% by Weight.
b. 90% Purity.
c. 80% Pure Live Seed.
4. Rye Grass:
a. 10% by Weight.
b. 99% Purity.
c. 99% Pure Live Seed.
2. 6 HERBI Cl DES
A. All herbicides shall be properly labeled and reg
Department of Agriculture. Keep all herbicides in t
containers indicating the analysis and method of us
PART 3 - EXECUTI ON
3.1 TILLAGE FOR TURF AREAS
A. Thoroughly till the soil to a depth of at least
scarifying, disking, harrowing, or other approved m
particularly important in areas where heavy equipme
and especially under wet soil conditions. Remove al

larger than 25 mm (one inch) remaining on the surfa
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preparation for finish grading. To minimize erosion
of 3:1 slope ratio or greater. Scarify these areas

inch) depth and remove debris and stones.

3.2 FI NI SH GRADI NG
A. After tilling the soil for bonding of topsoil wi

the topsoil evenly to a minimum depth of 150 mm (6
topsaoil at least 50 to 75 mm (2 to 3 inches) into t
soil layering. Do not spread topsoil when frozen or
dry. Correct irregularities in finished surfaces to
depressions. Protect finished topsoil areas from da
pedestrian traffic. Complete lawn work only after a
finished grade.

3. 3 APPLI CATI ON OF FERTI LI ZER FOR TURF AREAS

A. Apply turf fertilizer according to manufacturer'

addition, adjust soil acidity and add soil conditio

herein for suitable topsoil under PART 2, Paragraph

B. Incorporate fertilizers into the soil to a depth

inches) as part of the finish grading operation. Im
the soil to an even condition before any turf work.

3.4 MECHANI CAL SEEDI NG

A. Broadcast seed by approved sowing equipment at t

1,000 square feet. Sow one half of the seed in one
remainder sown at right angles to the first sowing.
average depth of 6 mm (1/4 inch) by means of spike-

cultipacker, or other approved device.

B. Immediately after seeding, firm up the entire ar

exceeding 225 kg/m (150 pounds per foot) of roller
is performed with a cultipacker-type seeder or wher

combination with hydro-mulching, no rolling is requ

3.5 WATERI NG

A. Apply water to the turf areas immediately follow

rate sufficient to ensure thorough wetting of the s
least 100 mm (4 inches). Supervise watering operati
run-off. Supply all pumps, hoses, pipelines, and sp

Repair all areas damaged by water operations.
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3.6 PROTECTI ON OF TURF AREAS

A. Immediately after installation of the turf areas , protect against
traffic or other use by erecting barricades, as req uired, and placing
approved signs at appropriate intervals until final acceptance.

3.7 RESTORATI ON AND CLEAN- UP

A. Where existing or new turf areas have been damag ed or scarred during
planting and construction operations, restore distu rbed area to their
original condition. Keep at least one paved pedestr ian access route and
one paved vehicular access route to each building ¢ lean at all times.
In areas where planting and turf work have been com pleted, clear the
area of all debris, spoil piles, and containers. Cl ear all other paved
areas when work in adjacent areas is completed. Rem ove all debris,

rubbish and excess material from the station.

---END---
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SECTI ON 33 10 00
WATER UTI LI TI ES

PART 1 - CENERAL
1.1 DESCRI PTI ON:

A. Underground water distribution system complete,
including all appurtenant structures, and connectio
building service lines and to existing water supply

1.2 RELATED WORK:

A. Maintenance of Existing Utilities: Section 01 00
REQUIREMENTS.

B. Excavation, trench widths, pipe bedding, backfil
bracing: Section 31 20 00, EARTH MOVING.

C. Concrete: Section 03 30 00, CAST-IN-PLACE CONCRE

1.3 DEFI NI TI ONS:

A. Water Distribution: Pipelines and appurtenances
distribution system. The distribution system compri
piping located throughout building areas and other
including hydrants, valves, and other appurtenances
water for domestic and fire-fighting/fire protectio

B. Water Service Line: Pipe line connecting buildin
distribution lines.

1.4 QUALITY ASSURANCE:

A. Products Criteria:

1. Multiple Units: When two or more units of the sa
materials or equipment are required, these units sh
one manufacturer.

2. Nameplate: Nameplate bearing manufacturer's name
trademark securely affixed in a conspicuous place o

name or trademark cast integrally with equipment, s

otherwise permanently marked on each item of equipm

B. Comply with the rules and regulations of the Pub
jurisdiction over the connection to Public Water li
extension, and/or modifications to Public Utility s

C. Comply with all rules and regulations of Federal
Health Department Department of Environmental Quali
jurisdiction over the design, construction, and ope
water systems.
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D. All material surfaces in contact with potable wa ter shall comply with

NSF 61.
1.5 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Manufacturers' Literature and Data (Submit all i tems as one package):
(Ductile Iron Pipe and Polyvinyl Chloride (PVC) sha Il be in accordance
with AWWA C600 and C605 respectively; and shall be provided to Project
Engineer for approval.)

1. Piping.
2. Gaskets.
3. Valves.
4. Fire hydrants.
5. Vaults, frames and covers.
6. Steps.
7.Valve boxes.8. Joint restraint.
9. Disinfection products.
10. Link/sleeve seals.
C. Testing Certifications:
1. Hydrostatic Testing.
2. Certification of Disinfection, including free ch lorine residuals,
and bacteriological examinations.
1.6 APPLI CABLE PUBLI CATI ONS:

A. The publications listed below form a part of thi s specification to the

extent referenced. The publications are referenced in the text by the

basic designation only.

B. American National Standards Institute (ANSI/ASME ):
B16.1-98................ Cast Iron Pipe Flanges and Flanged Fittings
B16.18.......ccccce. Cast Bronze Solder Joint Pr essure Fittings
B40.100-98.............. Pressure Gauges and Gauge A ttachments

C. American Society for Testing and Materials (ASTM ):
A123-97...ccccvevee. Zinc (Hot-Dip Galvanized) C oatings on Iron and

Steel Products

A148M-03................ Standard Specifications for Steel Castings
A242-00................. Standard Specifications for High Strength Low

Alloy Structural Steel AASHTO No. M161

331000-2
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A307-02......cnnnn. Standard Specifications for Carbon Steel Bolts
and Studs, 60,000 psi Tensile Strength

A536-04.......c.unnnn. Standard Specifications for Ductile Iron
Castings

B61-02.......ccvveeee. Steam or Valve Bronze Casti ngs

B62-02.......cccvvee... Composition Bronze or Ounce Metal Castings

B88-02.......ccvvee... Seamless Copper Water Tube

B828.....ccceeeeene Standard Practice: Solderin g and Brazing Copper
Tube and fittings

D2464-99................ Standard Specifications for Threaded PVC Pipe
Fittings, Schedule 80

D2467-02................ Standard Specifications for Poly (Vinyl
Chloride) (PVC) Plastic Pipe Fittings, Schedule
80

D3139-98................ Joints for Plastic Pressure Pipes Using
Flexible Elastomeric Seals

F477-02el............... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

D. American Water Works Association (AWWA):

B300-04................. Hypochlorites

B301-04................. Liquid Chlorine

C105-99......cvvveeeen. Polyethylene Encasement for Gray and Ductile

C.l. Piping for Water and Other Liquids
C110-03.....ccccvennnn. Ductile-Iron and Gray-Iron Fittings, 80 mm (3
Inches) Through 1200 mm (48 Inches) for Water
and Other Liquids
Cl11-01....coeveeeennn. Rubber-Gasket Joints for Du ctile-Iron and

Gray-Iron Pressure Pipe and Fittings

C115-99.....ccevveeeen. Flanged Ductile-lIron and Gr ay-Iron Pipe with
Threaded Flanges

C150-02......cceeeu..... American National Standard for Thickness Design
of Ductile Iron Pipe

C151-96.....cccccenen. Ductile-Iron Pipe, Centrifu gally Cast in Metal
Molds or Sand-Lined Molds, for Water or Other
Liquids

C153-00.....cccceeennn. Ductile-Iron Compact Fittin gs, 80 mm (3 inches)
Through 300 mm (12 Inches) for Water and Other
Liquids
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ewerage Systems

rworks Service, 2

for Water and

w Prevention

Back-Flow Prevention

C500-02.....cuveeeennnn. Gate Valves for Water and S
C502a-95................ Dry-Barrel Fire Hydrants
C503-97...cveiennn, Wet-Barrel Fire Hydrants
C508-01.....cccceenven. Swing Check Valves for Wate
Inches (50 mm) Through 24 Inches (600mm) NPS
C509-01..........co.e... Resilient Seated Gate Valve
Sewage System
C510-97....ceevvirnnn. Double Check Valve Back-Flo
Assembly
C511-97.ccciieienn. Reduced Pressure Principle
Assembly
C550-01.....cceveeeen.. Protective Epoxy Interior C

and Hydrants
C600-01................. Installation for Ductile-Ir

Their Appurtenances

oatings for Valves

on Water Mains and

Polyvinyl Chloride

Ives and Fittings

C605-9%4........cc....... Underground Installation of
(PVC) Pressure Pipe and Fittings for Water
C651-92......cccee...... Disinfecting Water Mains
C800-01......ccce....... Underground Service Line Va
C900-97....uveeeenn. Polyvinyl Chloride (PVC) Pr

Inches Thru 12 Inches, for Water
E. National Fire Protection Association (NFPA):
24-95.......cciiiiinnn. Installation of Private Fir

Their Appurtenances

291-01......cccuueeee Fire Flow Testing and Marki
1141-98....ccceveeennn. Fire Protection in Planned
F. NSF International:
14-03....cccvvveeeennn, Plastics Piping Components
Materials
61-02......cccvvvnneee Drinking Water System Compo

(Sections 1-9)
G. American Welding Society (AWS):

essure Pipe, 4

e Service Mains and

ng of Hydrants
Building Groups

and Related

nents-Health Effects

A5.8-04.......cuvnnnn. Brazing Filler Metal
H. Foundation for Cross-Connection Control and Hydr aulic Research-2005
I. Copper Development Association’s Copper Tube Han dbook-2005

PART 2 - PRODUCTS
2.1 DUCTILE I RON PI PE AND FI TTI NGS:

A. Ductile iron pipe, direct buried:
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1. Provide ductile iron pipe conforming to the requ
C151, Pressure Class 350 for Pipe 100 mm through 30
through 12 inches) in diameter and 250, .

2. Below Grade: Supply pipe in lengths not in exces
(20 feet) with rubber ring type push-on joints, mec
approved restrained joint. Provide flange joint pip
the drawings. Provide mechanical and restrained joi

sufficient quantities of accessories as required fo

B. Ductile Iron Pipe in Below Ground Concrete Pits:

1. Flanged ductile iron pipe, AWWA C115, with facto
long hub flanges except as otherwise specified here
drill flanges after being screwed on the pipe, with
90 degrees with the pipe axis and flush with end of
B16.1, 850 kPa (125 psi) or 1725 kPa (250 psi) stan
purpose intended.

2. Wall Sleeve Castings: Size and types shown on th
hot dipped galvanized. Seal strips, where required
Seal as manufactured by Thunderline Corp., Wayne, M

3. Pipe Thickness Class: Minimum of Class 53 as def
for all sizes of flanged pipe.

4. Rubber Ring Gaskets: Full face type, AWWA C111,
rubber ring gaskets and of approved composition sui
required service.

5. Bolts and Nuts on Flanged Fittings: Grade B, AST
high strength steel in accordance with AWWA C111. A

steel bolts and nuts using anti-seize compound to p

C. All Pipe Fittings: Ductile iron with a minimum p

kPa (350 psi). Fittings shall meet the requirements
specifications as applicable. Rubber gasket joints
AWWA C111 for mechanical and push-on type joints. B
conform to AWWA C151 with a separately cast ductile
conforming to ASTM A148. Flanged fittings shall con
and be furnished flat faced and drilled to 850 kPa

kPa (250 psi) template in accordance with ANSI B16.

gaskets.

D. Provide a factory hydrostatic test of not less t

for all pipe in accordance with AWWA C151.
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E. Provide non-detectable adhesive backed identific

sides of all buried ductile iron pipe, extended fro

along the length of the pie and have black letterin

pipe service at no more than 300 MM (12 inch) inter

service, the tape background color shall be as foll

blue.

2.1 POLYVI NYL CHLORI DE PI PE AND FI TTI NGS:
A. Class-Rated Polyvinyl Chloride (PVC) Pipe:

1. PVC pipe and accessories 100 mm to 356 mm (4 inc
diameter, AWWA C900 “Polyvinyl Chloride (PVC) Press
200, DR 14, cast iron outside diameters, unless oth
specified.

B. Joints:

1. Pipe 75 mm (3 inches) and Greater in Diameter: P
factory installed solid cross section elastomeric r
requirements of ASTM F-477.

C. Fittings:

1. Class-Rated Pipe 75 mm (3 inches) in Diameter an
iron with mechanical joints conforming to the requi
C153.

2.2 VALVES:
A. Asbestos packing is not allowed.
B. Gate:

1. 75 mm (3 inches) and Larger: Resilient seated, d
bronze mounted, inclined seats, non-rising stem typ
counter-clockwise to open, 1375 kPa (200 pound) WOG
resilient seat shall be fastened to the gate with s
fasteners or vulcanizing methods. The interior and
coated with thermo-setting or fusion epoxy coating
with AWWA C550.

2. Operator:

a. Underground: Except for use with post indicators
with 50 mm (2 inch) nut for socket wrench operation
indicator shall comply with the requirements of NFP
be fully compatible with the valve provided.

b. Above Ground and in Pits: Hand wheels.

3. Joints: Ends of valves shall accommodate, or be

installed.
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2.3 VALVE BOX:

A. Cast iron extension box with screw or slide-type adjustment and flared
base. Minimum thickness of metal shall be 5 mm (3/1 6 inch). Box shall
be adapted, without full extension, to depth of cov er required over
pipe at valve location. Cast the word "WATER" in co ver. Provide [ ]

"T" handle socket wrenches (only if current VA wren ches are not
compatible, verify with VA administration) of 16 mm (5/8 inch) round
stock long enough to extend 600 mm (2 feet) above t op of deepest valve
box.

2.4 POST | NDI CATOR VALVE:

A. Valve: Valve shall conform to the specifications listed in Section 2.4
for gate valves. The Post Indicator shall conform t o NFPA 24, and shall
be fully compatible with the valve and all the supe rvisory switches.

2.5 FI RE HYDRANTS:

A. Size of main valve opening of each hydrant shall be 125 mm (5 inches),
minimum. Hose thread, size of fire apparatus connec tion, and shape,
size and direction of rotation of operating head of hydrant shall be
identical with present local fire department and/or water department

standards those in use at station.

B. Hydrant shall be type AWWA C502, heavy construct ion, of proper length
to connect pipe without extra fittings, and shall b e the traffic type
with safety flange on barrel and safety couplings o n the valve stem

with the following features:

1. Interior removable without digging up hydrant; c an be packed under
pressure; 150 mm (6 inch) bell connection; one stea mer nozzle and
two hose nozzles with nozzle caps securely chained to barrel;
suitable drainage device; single rubber or leather- faced valve in
base; nozzles, stuffing boxes, wedge nuts, seat rin gs, clamp plates,
etc. Threaded joints or spindles shall be bronze. U pper and lower
barrels shall be of equal diameters. Upper barrel s hall be of
sufficient length to permit setting hydrant with ba rrel flange not
more than 50 mm (2 inches) above finished grade. Al | fire hydrants
shall have 150 mm (6 inch) bottom connection.

2. Provide fire hydrants with a finish paint identi cal to the existing

fire hydrants.
2.6 Pl PE SLEEVES:

A. Ductile iron or zinc coated steel.
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2.7 WATER METER
A. Contractor shall salvage the existing water meter a
plans. Contractor shall coordinate with the City of
Department prior to relocation.
2.8 VAULTS:
A. Top and base shall be reinforced concrete.
B. Walls shall be reinforced concrete, or precast ¢
2.9 CAST | RON FRAME AND COVER, STEPS, ETC.:
A. Cast iron frame and cover, steps, etc. shall
Department of Transportation standard details. Ide
“WATER”".

2.10 POTABLE WATER:
A. Water used for filling, flushing, and disinfecti
appurtenances shall conform to Safe Drinking Water
2.11 DI SI NFECTI ON CHLORI NE:
A. Liquid chlorine shall conform to AWWA B301 and A
B. Sodium hypochlorite shall conform to AWWA B300 w

percent available chlorine.

C. Calcium hypochlorite shall conform to AWWA B300 sup

form or 5.9 tablets, and shall contain 65 percent ¢
2.12 WARNI NG TAPE
A. Standard, 4-Mil polyethylene 76 mm (3 inch) wide
blue with black letters, and imprinted with “CAUTIO
BELOW".
PART 3 - EXECUTI ON
3.1 BUILDI NG SERVI CE LI NES:
A. Install water service lines to point of connecti
1500 mm (5 feet) outside of buildings to which such
connected and make connections thereto. If building
been installed provide temporary caps.
3. 2 REGRADI NG
A. Raise or lower existing valve and curb stop boxe
finish grade in areas being graded.
3.3 PI PE LAYI NG CGENERAL:
A. Care shall be taken in loading, transporting, an
injury to the pipe or coatings. Pipe or fittings sh

All pipe or fittings shall be examined before layin
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shall be installed which is found to be defective. Any damage to the
pipe coatings shall be repaired as directed by the Project Engineer.

B. All pipe and fittings shall be subjected to a ca reful inspection just
prior to being laid or installed. If any defective piping is discovered
after it has been laid, it shall be removed and rep laced with a sound
pipe in a satisfactory manner at no additional expe nse to the
Government. All pipe and fittings shall be thorough ly cleaned before
laying, shall be kept clean until they are used in the work, and when
installed or laid, shall conform to the lines and g rades required.

C. All buried piping shall be installed to the line s and grades as shown
on the drawings. All underground piping shall slope uniformly between

joints where elevations are shown.

D. Contractor shall exercise extreme care when inst alling piping to shore
up and protect from damage all existing underground water line and
power lines, and all existing structures.

E. Do not lay pipe on unstable material, in wet tre nch, or when trench or
weather conditions are unsuitable.

F. Do not lay pipe in same trench with other pipes or utilities unless

shown otherwise on drawings.

G. Hold pipe securely in place while joint is being made.

H. Do not walk on pipes in trenches until covered b y layers of earth well
tamped in place to a depth of 300 mm (12 inches) ov er pipe.

I. Full length of each section of pipe shall rest s olidly upon pipe bed
with recesses excavated to accommodate bells or joi nts. Do not lay

pipes on wood blocking.

J. Tees, plugs, caps, bends and hydrants on pipe in stalled underground
shall be anchored. See section 3.7 “PIPE SUPPORTS".

K. Close pipe openings with caps or plugs during in stallation. Tightly
cover and protect equipment against dirt, water and chemical, or
mechanical injury. At completion of all work, thoro ughly clean exposed

materials and equipment.

L. Good alignment shall be preserved in laying. The de flection at joints
shall not exceed that recommended by the manufactur er.
M. Warning tape shall be continuously placed 300 mm (1 2 inches) above

buried water pipes.
3.4 DUCTI LE | RON PI PE:
A. Installing Pipe: Lay pipe in accordance with AWW A C600 with

polyethylene encasement if required in accordance w ith AWWA C105.
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Provide a firm even bearing throughout the length o

tamping selected material at the sides of the pipe

line.

B. All pipe shall be sound and clean before laying.
progress, the open ends of the pipe shall be closed

or other approved means.

C. When cutting pipe is required, the cutting shall

leaving a smooth cut at right angles to the axis of

ends of pipe to be used with push-on bell to confor

manufactured spigot end. Cement lining shall be und

D. Jointing Ductile-Iron Pipe:

1. Push-on joints shall be made in strict accordanc
manufacturer’s instruction. Pipe shall be laid with
looking ahead. A rubber gasket shall be inserted in
the bell end of the pipe, and the joint surfaces cl
lubricated. The plain end of the pipe is to be alig
of the pipe to which it is joined, and pushed home
means.

2. Mechanical Joints at Valves, Fittings: Install i
with AWWA C111. To assemble the joints in the field
clean the joint surfaces and rubber gaskets with so
tightening the bolts. Bolts shall be tightened to t
torque.

4.Flanged joints shall be in accordance with AWWA C
shall be fitted so that the contact faces bear unif
gasket and then are made up with relatively uniform

3.4 PVC PI PE
A. PVC piping shall be installed in strict accordan
manufacturer’s instructions and AWWA 605. Place sel

thoroughly compacted to one foot above the top of t

thereafter back filled as specified in Section 31 2

3.6 COPPER PI PE:

A. Copper piping shall be installed in accordanc
development association's copper tube handbook and
recommendations. Copper piping shall be bedded in
sand and then back filled as specified in Section
MOVING.

331000 -10

02-10

f the pipe by
up to the spring

When laying is not in

by watertight plug

be done by machine,
the pipe. Bevel cut
m to the

amaged.

e with the
bell ends
the groove of
eaned and
ned with the bell

with approved

n strict accordance
, thoroughly
apy water before

he specified

115. Flanged joints
ormly on the

bolt stress.

ce with the
ected material and
he pipe and
0 00, EARTH MOVING.

e with the copper
manufacturer's
150 MM (6 inches) of
312000, EARTH



3.7 PI PE SUPPORTS:

A. Supports:

1. All piping shall be properly and adequately supp
shall be provided as indicated on the drawings. If
support is not indicated on the drawings, exposed p
supported by hangers wherever the structure is suit
to carry the superimposed load. Supports shall be p
approximately 2.4 m (8 feet) on centers and at each

2. Contractor shall provide pipe saddle supports wi

floor flange.

3.5 RESTRAI NED JO NTS:

A. Sections of piping requiring restrained joints s
using pipe and fittings with restrained “locked-typ
joints shall be capable of holding against withdraw
pressures 50 percent above the normal working press
than 1375 kPa (200 psi). The pipe and fittings shal
push-on joints or restrained mechanical joints.

B. The minimum number of restrained joints required
fittings and changes in direction of pipe shall be
length of retained pipe on each side of fittings an
direction necessary to develop adequate resisting f
soil. Restrained pipe length shall be as shown on t

C. Restrained joint assemblies with ductile iron me
shall be “Flex-Ring”, “Lok-Ring”, or mechanical joi
manufactured by American Cast Iron Pipe Company, “M
equal.

D. PVC pipe bell and spigot joints shall be restrai
Corp. Series 1350 Restrainer or approved equal. The
and Tee head bolts shall be manufactured of high st
meeting ASTM A536. Clamping bolts and nuts shall be
corrosion resistant high strength, low alloy steel
requirements of ASTM A242.

E. Ductile iron mechanical joint fittings used with
restrained with UNI-Flange Corp. Series 1300 Restra
Inc, Series 2000PV Mechanical Joint Restrainer Glan
equal. The restraining device and Tee head bolts sh
of high strength ductile iron meeting ASTM A-536. C

331000-11
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nuts shall be manufactured of corrosion resistant h

alloy steel meeting the requirements of ASTM A242.
3.6 Pl PE SEPARATI ON:
A. Horizontal Separation-Water Mains and Sewers:

1. Water mains shall be located at least 3 m (10 fe
from any proposed drain, storm sewer, sanitary or s
connection.

2. Water mains may be located closer than 3 m (10 f
when:

a. Local conditions prevent a lateral separation of
and

b. The water main invert is at least 450 mm (18 inc
crown of the sewer; and

c. The water main is either in a separate trench or
trench on an undisturbed earth shelf located one si
sewer.

3. When it is impossible to meet (1) or (2) above,
and drain or sewer shall be constructed of mechanic
iron pipe. Ductile iron pipe shall comply with the
listed in this specification section. The drain or
pressure tested to the maximum expected surcharge h
filling.

B. Vertical Separation-Water Mains and Sewers:

1. A water main shall be separated from a sewer so
minimum of 450 mm (18 inches) above the crown of th
whenever water mains cross storm sewers, sanitary s
service connections. The vertical separation shall
that portion of the wear main located within 10 fee
any sewer or drain crossed. A length of water main
centered over the sewer to be crossed with joints e
the sewer or drain.

2. Both the water main and sewer shall be construct
mechanical joint ductile iron pipe or PVC pipe equi
main standards of construction when:

a. It is impossible to obtain the proper vertical s
described in (1) above; or
b. The water main passes under a sewer or drain.

331000-12
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3. A vertical separation of 450 mm (18 inches) betw
the sewer or drain and the crown of the water main
maintained where a water main crosses under a sewer
sewer or drain lines to prevent settling and breaki
main.

4. Construction shall extend on each side of the cr
perpendicular distance from the water main to the s
line is at least 3 m (10 feet).

3.7 SETTI NG OF VALVES AND BOXES:

A. Provide a surface concrete pad 450 by 450 by 150
inches) to protect valve box when valve is not loca

B. Clean valve and curb stops interior before insta

C. Set valve and curb stop box cover flush with fin

D. Valves shall be installed plumb and level and in
manufacturer’'s recommendations.

3.8 SETTI NG OF FI RE HYDRANTS:

A. Set center of each hydrant not less than 600 mm
1800 mm (6 feet) back of edge of road or face of cu
connection shall face road with center of nozzle 45
above finished grade. Set barrel flange not more th
above finished grade.

B. Set each hydrant on a slab of stone or concrete
inches) thick and 375 mm (15 inches) square. The se
hydrant, between the tee and the shoe of the hydran
restrained.

C. Set bases in not less than 0.4 cubic meter (1/2
rock or gravel placed entirely below hydrant draina

D. Clean interiors of hydrants of all foreign matte

3.9 PlI PE SLEEVES:

A. Install where water lines pass through retaining wa
foundations and floors. Seal with modular mechanica
Install piping so that no joint occurs within a sle
may be installed where existing lines pass through

3.10 FLUSHI NG AND DI SI NFECTI NG
A. Flush and disinfect new water lines in accordanc
B. Initial flushing shall obtain a minimum velocity

m/sec (2.5 feet per second) at 40 PSI residual pres
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The duration of the flushing shall be adequate to r

emove all particles

02-10

from the line.
Flow Required to Number of Hydrant Outlets
Pipe Produce Size of Tap. in. (mm)
Diameter 2.5 ft/sec(approx.) 1 2 1/2-in

Velocity in Main 1(25) 15(38) 2(51) (64 mm)

In mm) gpm (U/sec) Number of taps on pipe

4 (100) 100 (6.B) 1 - -- 1

6 (150) 200 (12.6) -- 1 - 1

8 (200) 400 (25.2) -- 2 1 1

10 (250) 600 (371.9) -- 3 2 1

12 (300) 900 (56.8) -- - 3 2

16 (400) 1,600 (100.9) - - 4 2

C. The Contractor shall be responsible to provide t
filling, flushing, and disinfecting the lines. Only
be used, and the Contractor shall provide all requi
storage facilities required to complete the specifi
disinfection operations.

D. The Contractor shall be responsible for the disp
to flush and disinfect the system in accordance wit
rules and regulations. The discharge water shall no
create a nuisance for activities occurring on or ad

E. The bacteriological test specified in AWWA C651
laboratory approved by the Health Department of the
sampling, transportation, and testing shall be the
the Contractor.

F. Re-disinfection and bacteriological testing of fail
system shall be the sole responsibility of the Cont

G. Before backflow preventers are installed, all upstr
thoroughly flushed.

3. 11 HYDROSTATI C TESTI NG

A. Hydrostatic testing of the system shall occur pr
system.

B. After new system is installed, except for connec
system and building, backfill at least 300 mm (12 i

barrel, leaving joints exposed. The depth of the ba
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adequate to prevent the horizontal and vertical mov ement of the pipe
during testing.
C. Prior to pressurizing the line, all joint restra ints shall be

completely installed and inspected.

D. If the system is tested in sections, and at the temporary caps at
connections to the existing system and buildings, t he Contractor shall
provide and install all required temporary thrust r estraints required

to safely conduct the test.

E. The Contractor shall install corporation stops i n the line as required
to purge the air out of the system. At the completi on of the test, all
corporation stops shall be capped.

F. The Contractor shall perform pressure and leakag e tests for the new
system for 2 hours to 1375 kPa (200 psi). Leakage s hall not exceed the
following requirements.

1. Copper Tubing: No leaks.

2. Ductile Iron Pipe: AWWA C600.Provide to Resident Engineer office.
3. Polyvinyl Chloride (PVC) AWWA C605. Provide to P roject Engineer
office.
---END---
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SECTI ON 33 30 00

SANI TARY SEWERAGE UTI LI Tl ES

PART 1 - GENERAL
1.1 DESCRI PTI ON:

A. Outside, underground sanitary sewer system, comp lete, ready for
operation, including all gravity flow lines, manhol es, cleanouts,
frames, covers, structures, appurtenances, and conn ections to new
building and structure, service lines, existing san itary sewer lines,
and existing sanitary structures, and all other inc identals.

1.2 RELATED WORK:

A. Maintenance of Existing Utilities: Section 01 00 00, GENERAL
REQUIREMENTS.

B. Excavation, Trench Widths, Pipe Bedding, Backfil [, Shoring, Sheeting,
Bracing: Section 31 20 00, EARTH MOVING.

C. Concrete Work Reinforcing, Placement and Finishi ng; Section 03 30 00,

CAST-IN-PLACE CONCRETE.

1.3 QUALITY ASSURANCE:
A. Products Criteria:

1. Multiple Units: When two or more units of the sa me type or class of
materials or equipment are required, these units sh all be products

of one manufacturer.

2. Nameplates: Nameplate bearing manufacturer's nam e, or identifiable
trademark, including model number, securely affixed in a conspicuous
place on equipment, or name or trademark, including model number
cast integrally with equipment, stamped, or otherwi se permanently

marked on each item of equipment.

B. Comply with the rules and regulations of the Pub lic Utility having
jurisdiction over the connection to Public Sanitary Sewer lines and the
extension, and/or modifications to Public Utility S ystems.

1.4 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, AND SAMPLES.

B. Manufacturers' Literature and Data: Submit the f ollowing as one
package:

1. Pipe, Fittings, and, Appurtenances.
2. Jointing Material.

3. Manhole and Structure Material.

4. Frames and Covers.

5. Steps and Ladders.
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1.5 APPLI CABLE PUBLI CATI ONS:
A. The publications listed below form a part of thi

extent referenced. The publications are referenced
basic designation only.

B. American Society for Testing and Materials (ASTM

A48/A48M-03............. Gray Iron Castings
A536-84(2004)........... Ductile Iron Castings
A615/A615M-06........... Deformed and Plain Carbon-S
Concrete Reinforcement
C139-05.....cccceennn. Concrete Masonry Units for

Catch Basins and Manholes
C150-05..........e. Portland Cement

C478-06a/C478M-06a...... Precast Reinforced Concrete

C857-95(2001)........... Minimum Structural Design L

10-06M

s specification to the
in the text by the

teel Bars for

Construction of

Manhole Sections

oading for

Underground Precast Concrete Utility Structures

D698-00ael.............. Laboratory Compaction Chara cteristics of Soil
Using Standard Effort (12,400 ft-Ibf/ft 3 (600
kN-m/m?))

D2321-05.........uuuee Underground Installation of Thermoplastic Pipes

for Sewers and Other Gravity-Flow Applications

D2412-02................ Determination of External L

oading

Characteristics of Plastic Pipe by Parallel-

Plate Loading
D3034-04a............... Type PSM Poly (Vinyl Chlori

and Fittings
D3212-96a (2003) el.....Joints for Drain and Sewer

Flexible Elastomeric Seals

D3350-05.........cuueee Polyethylene Plastics Pipe
Materials
D4101-05a............... Polypropylene Injection and
F477-02el............... Elastomeric Seals (Gaskets)
Pipe
F679-06................. Poly (vinyl chloride) (PVC)

de) (PVC) Sewer Pipe

Plastic Pipes Using

and Fittings

Extrusion Materials
for Joining Plastic

Large-Diameter

Plastic Gravity Sewer Pipe and Fittings

F714-05..........c...... Polyethylene (PE) Plastic P

on Outside Diameter

333000-2
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D. American Association of State Highway and Transport ation Officials
(AASHTO):
M198-05.........uvvnen. Joints for Concrete Pipe, M anholes, and Precast
Box Sections using Preformed Flexible Joint
Sealants
E. Uni-Bell PVC Pipe Association:
Uni-B-6-98.............. Recommended Practice Low Pr essure Air Testing

of Installed Sewer Pipe

PART 2 - PRODUCTS
2.1 PIPING
A. Gravity Flow Lines (Pipe and Fittings):

1. Polyvinyl Chloride (PVC):

a. Pipe and Fittings, 100 to 375 mm (4 to 15 inches ) in diameter,

shall conform to ASTM D3034, Type PSM, SDR 35, SCH 40,and SDR 26

. Pipe and fittings shall have elastomeric gasket | oints

providing a watertight seal when tested in accordan ce with ASTM

D3212. Gaskets shall conform to ASTM F477.

1) Solid wall pipe and fittings shall conform to AS T™ F679, //
SDR 35, SCH 40, and SDR 26 pipe and fittings shall gaskets
conforming to ASTM F477, and shall be able to withs tand a

hydrostatic pressure of 345 kPa (50 psi).
2.Joints shall be water tight elastomeric gaskets i n accordance with
ASTM D3212, or thermal welded joints.

2.2 JO NTI NG MATERI AL:
A. Gravity Flow Lines:

1. Polyvinyl Chloride (PVC) Pipe (Gravity Use): Joi nts, ASTM D3212.
Elastomeric gasket, ASTM F477.
2. 3 MANHOLES:

A. Manholes shall be constructed of precast concret e segmental blocks,
precast reinforced concrete rings, precast reinforc ed sections, or
cast-in-place concrete. The manholes and vaults sha Il be in accordance
with State Department of Transportation or State Ro ads Commission

standard details, and the following:

2. Precast Reinforced Concrete Sections: Sections s hall have an inside
diameter as indicated on the drawings, and shall be not less than
1200 mm (48 inches) in diameter. Wall thickness sha Il conform to
requirements of ASTM C76, except that lengths of th e sections may be
shorter as conditions require. Tops shall conform t 0 ASTM C478. Top
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section shall be eccentric cone type. Steps on insi
in the same plane from bottom of structure to manho

2. Precast Reinforced Concrete Manhole Risers and T
material and installation shall conform to requirem
C478. Top sections shall be eccentric. Steps on in
be in the same plane from bottom of structure to ma

3. Mortar:

a. Precast Reinforced Concrete Ring and Riser Struc
1 part of Portland cement and 2 parts sand. Water i
shall produce a stiff, workable mortar, but shall n
(5-1/12 gallons) per sack of cement.

4. Flexible sealing compound shall be packaged in e
shape, sized to completely fill the joint between p
and form permanently flexible watertight seal. The
shall be non-shrink and meet AASHTO M198.

5. Frames and covers shall be gray cast iron confor
The frame and cover shall be rated for HS20-44 load
studded pattern on the cover, and the words “sanita
studs and the lettering shall be raised 8 mm (5/16
shall be a minimum of 600 mm (24 inches) in diamete
four 19 mm (3/4 inch) vent holes and two lifting sl
surface of the frame and cover shall be machine fin
shall fit firmly on the frame without movement when
traffic.

6. Manhole steps shall be polypropylene plastic coa
deformed rebar conforming to ASTM C478, Polypropyle
to ASTM D4101. Steps shall be a minimum of 406 mm (
and project a minimum of 178 mm (7 inches) away fro
top surface of the step shall have a studded non-sl

shall be placed at 300 mm (12 inch) centers.

2.4 CONCRETE:
A. Concrete shall have a minimum compressive streng

at 28 days. The cement shall be Type Il conforming
Concrete shall conform with the provisions of Divis
specifications.

2.5 RElI NFORCI NG STEEL:
A. Reinforcing steel shall be deformed bars, ASTM A

otherwise noted.

333000-4
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PART 3 - EXECUTI ON
3.1 BU LDI NG SERVI CE LI NES:

A. Install sanitary sewer service lines to point of connection within
approximately 1500 mm (5 feet) outside of buildings where service is
required and make connections. Coordinate the inver t and location of
the service line with the Contractor installing the building lines.

B. Connections of service line to building piping s hall be made after the
new sanitary sewer system has been constructed, tes ted, and accepted
for operation by the Resident Engineer. The Contrac tor shall install

all temporary caps or plugs required for testing.

C. When building services have not been installed a t the time when the
sanitary sewer system is complete, provide temporar y plugs or caps at
the ends of all service lines. Mark the location an d depth of the
service lines with continuous warning tape placed 3 00 mm (12 inches)

above service lines.

3.2 ABANDONED MANHOLES STRUCTURES AND PI PI NG
A. Manholes and Structures: Remove frame and cover and remove the entire

structure and the base.

B. Piping under and within 1500 mm (5 feet) of buil ding areas shall be
completely removed.

C. Piping outside of building areas shall be comple tely removed.

D. The Contractor shall comply with all OSHA confin ed space requirements
while working within existing manholes and structur es.

E. When the limit of the abandonment terminates in an existing manhole to
remain, the flow line in the bench of the manhole t o the abandoned line
shall be filled with concrete and shaped to maintai n the flowline of

the lines to remain.
3. 3 REGRADI NG

A. Raise or lower existing manholes and structures frames and covers,
cleanout frames and covers and valve boxes in regra ded areas to finish
grade. Carefully remove, clean and salvage cast iro n frames and covers.
Adjust the elevation of the top of the manhole or s tructure as detailed
on the drawings. Adjust the elevation of the clean out pipe riser, and
reinstall the cap or plug. Reset cast iron frame an d cover, grouting
below and around the frame. Install concrete collar around reset frame

and cover as specified for new construction.

B. During periods when work is progressing on adjus ting manholes or
structures cover elevations, the Contractor shall i nstall a temporary
cover above the bench of the structure or manhole. The temporary cover
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shall be installed above the high flow elevation wi thin the structure,
and shall prevent debris from entering the wastewat er stream.
C. The Contractor shall comply with all OSHA confin ed space requirements

when working within existing structures.

3.4 CONNECTI ONS TO EXI STI NG VA OANED MANHCOLES:

A. During construction of new connections to existi ng manholes, it shall
be the sole responsibility of the Contractor to mai ntain continued
sanitary sewer service to all buildings and users u pstream. The
contractor shall provide, install, and maintain all pumping, conveyance
system, dams, weirs, etc. required to maintain the continuous flow of
sewage. All temporary measures required to meet thi s requirement shall

be subject to the review of the Resident Engineer.
B. Core existing structure, install pipe at the des ign invert. Install an
elastomeric gasket around the pipe, and grout the i nterstitial space

between the pipe and the core.

C. The bench of the manhole shall be cleaned and re shaped to provide a
smooth flowline for all pipes connected to the manh ole.

D. Connections and alterations to existing manholes shall be constructed
so that finished work conforms as nearly as practic able to the
applicable requirements specified for new manholes, including concrete

and masonry work, cutting and shaping.
3.5 CONNECTI ONS TO EXI STI NG PUBLI C UTI LI TY COVPANY MANHOLES:

A. Comply with all rules and regulations of the pub lic utility.

B. The connection to the existing utility shall com ply with the standard
details and specifications of the public utility co mpany, except as
specifically modified on the plans and specificatio ns.

3.6 Pl PE SEPARATI ON:
A. Horizontal Separation - Water Mains and Sewers:

1. Existing and proposed water mains shall be at le ast 3 meters (10
feet) horizontally from any proposed gravity flow a nd pressure
(force main) sanitary sewer or sewer service connec tion.

2. Gravity flow mains and pressure (force) mains ma y be located closer
than 3 meters (10 feet) but not closer than 1.8 m ( 6 feet) to a

water main when:

a. Local conditions prevent a lateral separation of ten feet; and
b. The water main invert is at least 450 mm (18 inc hes) above the
crown of the gravity sewer or 600 mm (24 inches) ab ove the crown

of the pressure (force) main; and
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c. The water main is in a separate trench separated

earth.

3. When it is impossible to meet (1) or (2) above,

and sanitary sewer main shall be constructed of pus
mechanical joint ductile iron pipe. The pipe for th

main shall comply with the specifications for press
mains, and the water main material shall comply wit
00, WATER UTILITIES. The sewer shall be pressure te

for pressure (force) mains before backfilling.

B. Vertical Separation - Water Mains and Sewers at

1. Water mains shall be separated from sewer mains

of the water main is a minimum of 600 mm (24 inches
of gravity flow sewer or 1200 mm (48 inches) above
pressure (force) mains. The vertical separation sha
within 3 meters (10 feet) horizontally of the sewer
crossing. When these vertical separations are met,

protection is required.

2. In no case shall pressure (force) sanitary main

within 600 mm (24 inches) of water lines.

3. When it is impossible to meet (1) above, the gra

be installed 450 mm (18 inches) above or 300 mm (12
the water main, provided that both the water main a
constructed of push-on or mechanical ductile pipe.
sewers may be installed 600 mm (24 inches) below th
provided both the water line and sewer line are con
ductile iron pipe. The pipe for the sewer shall con
requirements for pressure sewers specified herein.
water main shall conform to Section 33 10 00, WATER

4. The required vertical separation between the sew

main shall extend on each side of the crossing unti
perpendicular distance from the water main to the s

least 3 meters (10 feet).
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3.7 GENERAL PI PI NG | NSTALLATI ON:

A. Lay pipes true to line and grade. Gravity flow s ewer shall be laid with

bells facing upgrade. Pressure (force) mains shall have the bells
facing the direction of flow.
B. Do not lay pipe on unstable material, in wet tre nch or when trench and

weather conditions are unsuitable for the work.
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. Support pipe on compacted bedding material. Exca

large enough to properly make the joint.

w)

. Inspect pipes and fittings, for defects before i
materials shall be plainly marked and removed from

shall have smooth regular ends at right angles to a

m

. Clean interior of all pipe thoroughly before ins
not in progress, open ends of pipe shall be closed

entrance of storm water, dirt or other substances.

T

. Lower pipe into trench carefully and bring to pr
joint. After jointing, interior of each pipe shall
or swabbed to remove any dirt, trash or excess join
G. Do not lay sewer pipe in same trench with anothe
utility. Sanitary sewers shall cross at least 600 m
water lines.
H. Do not walk on pipe in trenches until covered by la
backfill material to a depth of 300 mm (12 inches)
the pipe.
I.  Warning tape shall be continuously placed 300 mm (1

sewer pipe

(&

. Install gravity sewer line in accordance with th
specifications and the following standards:
3. Polyvinyl Chloride (PVC) Piping: ASTM D2321.
2. Thrust blocks shall not be permitted.
3. Install pressure (force) mains in accordance wit
these specifications and the following standards:
b. Polyvinyl Chloride (PVC) Piping: AWWA C605.

3.8 MANHOLES:
A. General:

1. Circular Structures:

a. Precast concrete sections shall lay true and plu
horizontal and vertical joints shall be completely
mortar. Parge interior and exterior of structure wi
inch) or cement mortar applied with a trowel and fi
even glazed surface.

b. Precast reinforced concrete rings shall be insta
plumb. The joints between rings and between rings a
and top, shall be sealed with a preform flexible ga

specifically manufactured for this type of applicat
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the length of the rings so that the eccentric conic
will be at the required elevation. Cutting the coni
section is not acceptable.
c. Precast reinforced concrete manhole risers and t
specified for precast reinforced concrete rings.
3. Invert channels shall be smooth and semicircular
to inside of adjacent sewer section. Make changes i
flow with a smooth curve of as large a radius as si
will permit. Make changes in size and grade of chan
and evenly. Construct invert channels by one of the
a. Forming directly in concrete base of structure.
b. Building up with brick and mortar.
4. Floor of structure outside the channels shall be
toward channels not less than 1:12 (1-inch per foot
1:6 (2 inches per foot). Bottom slab and benches sh
5. The wall that support access rungs or ladder sha
vertical from the floor of structure to manhole cov
6. Install steps and ladders per the manufacturer’s
Steps and ladders shall not move or flex when used.
and ladders shall be replaced by the Contractor.
7. Install manhole frames and covers on a mortar be
the finish pavement. Frames and covers shall not mo
to vehicular traffic. Install a concrete collar aro
protect the frame from moving until the adjacent pa
In unpaved areas, the rim elevation shall be 50 mm
the adjacent finish grade. Install a 200 mm (8 inch
mm (12 inches) concrete collar around the perimeter
Slope the top of the collar away from the frame.

3.9 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES:
A. Reinforced concrete as detailed on the drawings.

restrict access for future maintenance of the joint
system.

3.20 TESTI NG OF SANI TARY SEWERS:
A. Gravity Sewers and Manholes (Select one of the f

1. Air Test: PVC Pipe, Uni-Bell Uni-B-6. Clean and
of sewer line to be tested. Plug or cap the ends of
laterals, tees, wyes, and stubs to be included in t

prevent air leakage. The line shall be pressurized
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and allowed to stabilize. After pressure stabiliza
pressure shall be dropped to 24 kPa (3.5 psi) great
average back-pressure of any groundwater above the
minimum test time shall be as specified in Uni-Bell
---END---
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SECTI ON 33 40 00

STORM DRAI NAGE UTI LI TI ES

PART 1 - CENERAL
1.1 DESCRI PTI ON:
A. This section specifies construction of outside,

systems. The storm sewer systems shall be complete

operation, including all drainage structures, frame

connections to new buildings, structure service lin
sewer lines and existing drainage structures and al
incidentals.
1.2 RELATED WORK:
A. Maintenance of Existing Utilities: Section 01 00

REQUIREMENTS.

B. Excavation, Trench Widths, Pipe Bedding, Backfil

Bracing: Section 31 20 00, EARTH MOVING.

C. Concrete Work, Reinforcing, Placement and Finish

CAST-IN-PLACE CONCRETE.

1.3 QUALI TY ASSURANCE:
A. Products Criteria:

1. Multiple Units: When two or more units of the sa
materials or equipment are required, these units sh
of one manufacturer.

2. Nameplates: Nameplate bearing manufacturer's nam
trademark, securely affixed in a conspicuous place

name or trademark cast integrally with equipment, s

otherwise permanently marked on each item of equipm

B. Comply with the rules and regulations of the Pub
jurisdiction over the connection to public storm se
extension, and/or modifications to Public Utility s

1.4 SUBM TTALS:

A. Submit in accordance with Section 01 33 23, SHOP
DATA, AND SAMPLES.

B. Manufacturers' Literature and Data: Submit the f
package:

1. Piping.
2. Jointing material.

3. Manhole, inlet and catch basin material.

334000-1
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4. Frames and covers.

5. Steps.
6. Resilient connectors and downspout boots.

C. One copy of State Department of Transportation s tandard details of
MANHOLES, INLETS and catch basins.

D. One copy of State Department of Transportation s pecification.

1.5 APPLI CABLE PUBLI CATI ONS:
A. The publications listed below form a part of thi s specification to the
extent referenced. The publications are referenced in the text by the

basic designation only.

B. American Society for Testing and Materials (ASTM ):

A48-03/A48M-03.......... Gray Iron Castings

A615-05/A615M-05........ Deformed and Plain-Billet S teel Bars for
Concrete Reinforcement

A655-04e1/A655M-04el... Reinforced Concrete D-Load Culvert, Storm Drain
and Sewer Pipe

C76-05a/C76M-05a........ Reinforced Concrete Culvert , Storm Drain and
Sewer Pipe

C139-03....ccceeennn. Concrete Masonry Units for Construction of

Catch Basins and Manholes

C150-04ael.............. Portland Cement

C443-05/C443M-05........ Joints for Concrete Pipe an d Manholes, Using
Rubber Gaskets

C478-03a/C478M-03a......Precast Reinforced Concrete Manhole Sections

C506-05/C506M-05........ Reinforced Concrete Arch Cu Ivert, Storm Drain
and Sewer Pipe

C507-05a/C507M-05a......Reinforced Concrete Ellipti cal Culvert, Storm
Drain and Sewer Pipe

C655-04e1/C655M-04el....Reinforced Concrete D-Load Culvert, Storm Drain
and Sewer Pipe

C1433-04e1/C1433M-04el..Precast Reinforced Concrete Box Sections for
Culverts, Storm Drains and Sewers

C857-95(2001)........... Minimum Structural Design L oading for
Underground Precast Concrete Utility Structures

C923-02/C923M-02........ Resilient Connectors betwee n Reinforced

Concrete Manhole Structures, Pipes and
Materials

334000-2
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C924-02/C924M-02........ Testing Concrete Pipe Sewer Lines by Low
Pressure Air Test Method

C1103-03/C1103M-03......Joint Acceptance Testing of Installed Precast
Concrete Pipe Sewer Lines

D698-00ael.............. Laboratory Compaction Chara cteristics of Soil
Using Standard Effort (12,400 ft-Ibf/ft 3 (600
kKN-m/m?2))

D1056-00................ Flexible Cellular Materials -Sponge or Expanded
Rubber

D2412-02................ Determination of External L oading

Characteristics of Plastic Pipe by Parallel
Plate Loading
D2321-04e1l.............. Underground Installation of Thermoplastic Pipe

for Sewers and Other Gravity Flow Applications

D3034-04a............... Type PSM Poly (Vinyl Chlori de) (PVC) Sewer Pipe
and Fittings

D3212-96a(2003)el....... Joints for Drain and Sewer Plastic Pipes Using
Flexible Elastomeric Seals

D3350-04................ Polyethylene Plastics Pipe and Fittings
Materials

D4101-05a............... Polypropylene Injection and Extrusion Materials

F477-02el............... Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

F679-03................ Poly (Vinyl Chloride) (PVC) Large-Diameter
Plastic Gravity Sewer Pipe and Fittings

F714-05..........c..... Polyethylene (PE) Plastic P ipe (SDR-PR) Based
on Outside Diameter

F794-03................ Poly (Vinyl Chloride)(PVC) Profile Gravity

Sewer Pipe and Fittings Based on Controlled

Inside Diameter

F894-98a................ Polyethylene (PE) Large Dia meter Profile Wall
Sewer and Drain Pipe

F949-03..........ccue. Poly (Vinyl Chloride) (PVC) Corrugated Sewer
Pipe with Smooth Interior

F1417-92(2005).......... Installation Acceptance of Plastic Gravity

Sewer Lines Using Low-Pressure Air
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NOTE: ASTM test methods shall be the current versio n as of the date of

advertisement of the project.

C. American Association of State Highway and Transp ortation Officials
(AASHTO):
HB17.......ccccvvne Standard Specifications for Highway Bridges
M190-04................. Bituminous Coated Corrugate d Metal Culvert Pipe

and Pipe Arches
M198-05........cvee... Joints for Circular Concret e Sewer and Culvert
Pipe Using Flexible Watertight Gaskets
M294-04................. Corrugated Polyethylene Pip e, 300-1500 mm (12
to 60 inches) Diameter
PART 2 - PRODUCTS
2.1 PIPING
A. Gravity Lines (Pipe and Appurtenances):

1. Concrete:
a. Reinforced pipe, ASTM C76. Class Ill, or ASTM C6 55, 19.7kN/Im
(1350 Ibs/If) per 300 mm (1 foot) inside dia. 29.2k N/Im (2000
Ibs/If)/ per 300 mm (1 foot) inside dia. D-Load, 30 0 mm through
2740 mm (12 inches through 108 inches). Joints shal | be
watertight flexible joints made with rubber-type ga skets

conforming to ASTM C443.
2. Polyvinyl Chloride (PVC):

a. Pipe and Fittings, Type PSM PVC Pipe, shall conf orm to ASTM
D3034, Type PSM, SDR 35. Pipe and fittings shall ha ve elastomeric
gasket joints providing a watertight seal when test ed in
accordance with ASTM D 3212. Gaskets shall conform to ASTM F
477. Solvent welded joints shall not be permitted.

b. Pipe and fittings, smooth wall, corrugated or ri bbed PVC, shall
conform to the following:

1) Pipe and fittings shall conform to ASTM F949 cor rugated sewer
pipe with a smooth interior. The corrugated outer w all shall
be fused to the smooth interwall at the corrugation valley.
Pipe and fitting shall have a smooth bell, elastome ric joints
conforming to ASTM D 3212, and shall have a minimum pipe
stiffness of 345 kPa (50 psi) at 5 percent deflecti on, when
tested in accordance with ASTM D 2412. Corrugation shall be
perpendicular to the axis of the pipe to allow gask ets to be
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installed on field cut sections of pipe without the

requirement for special fittings.

2) Ribbed wall PVC pipe and fittings shall conform

Series 46. Ribbed sewer pipe with smooth interior p

fittings shall have a smooth bell, elastomeric join

conforming to ASTM D 3212, and shall have a minimum

stiffness of 320 kPa (46 psi) when tested in accord
ASTM D 2412, at 5 percent vertical deflection. Join
not leak at 7.6 m (25 feet) of head under 5 percent

deflection.

3) Solid wall pipe and fittings shall conform to AS

35 pipe and fittings shall gaskets conforming to AS

and shall be able to withstand a hydrostatic pressu

kPa (50 psi).

3. High Density Polyethylene (HDPE):
a. Smooth Wall PE Pipe: Shall comply with ASTM F714

75 to 600 mm (3 to 24 inches), and SDR 26 for pipes

mm (26 to 48 inches). Pipe shall be produced from P

the resin producer as meeting the requirements of A

minimum cell class 335434C.
b. Corrugated PE Pipe: Shall comply with AASHTO M29
pipes 300 to 1500 mm (12 to 60 inches). Pipe walls

following minimum properties:

11-05M

to ASTM F794,
ipe and
ts
pipe
ance with

ts shall

TM F 679, SDR
TM F 477,
re of 345

, DR 21 for pipes
650 to 1200
E certified by
STM D3350,

4, Type S for
shall have

Nominal Size Minimum Wall Area Min. Moment of
Inertia mm  4/mm
(in */in)
300 mm (12 in) 3200 mmz/m (1.50 in?/ft) 390 (.024)
375mm (15in) 4900 mm#/m (1.91 in2/ft) 870 (.05R)
450 mm (18in) 4900 mm2/m (2.34 in2/ft) 1020 (.062)
600 mm (24 in) 6600 mmz/m (3.14 in2/ft) 1900 (.116)
750 mm (30in) 8300 mmz/m (3.92 in2/ft) 2670 (.163)
900 mm (36in) 9500 mm2/m (4.50 in2/ft) 3640 (.222)
1050 mm (42in) 9900 mmz3/m (4.69 in2/ft) 8900 (.543 )
1200 mm (48in) 10900 mmz/m (5.15 in2/ft) 8900 (.54 3)
1350 mm (54 in) 12000 mm&/m (5.67 in2/ft) 13110 (.8 00)
1500 mm (60 in) 13650 mm2/m (6.45 in?/ft) 13110 (.8 00)
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c. Profile Wall PE Pipe: Shall comply with ASTM F89 4, Class 160,
produced from PE certified by the resin producer as meeting the
requirements of ASTM D3350, Minimum cell class 3344 33C. Pipe

walls shall have following minimum properties:

Nominal Size Minimum Wall Area Min. Moment of
Inertia mm  4/mm
(in #in)

450 mm (18in) 6300 mm2/m (2.96 in2/ft) 850 (.052)

525mm (21in) 8800 mm2/m (4.15 in/ft) 1150 (.070)

600 mm (24 in) 9900 mmz/m (4.66 in2/ft) 1330 (.081)

675mm (27in) 12500 mm2/m (5.91 in?/ft) 2050 (.125 )
750 mm (30in) 12500 mm2/m (5.91 in?/ft) 2050 (.125 )
825 mm (33in) 14800 mm2z/m (6.99 in2/ft) 2640 (.161 )
900 mm (36in)  17[L00 mm2/m (8.08 inZ/ft) 3310 (.202 )
1050 mm (42in) 16500 mm2m (7.81 in?/ft) 4540 (.21 7)
1200 mm (48 in)  18Y00 mm?2/m (8.82 in2/ft) 5540 (.39 8)

2.2 JO NTI NG MATERI AL:
A. Concrete Pipe: Rubber gasket ASTM C443.
B. Polyvinyl Chloride (PVC) Pipe:

1. PVC Plastic Pipe: Joints shall comply with ASTM D3212, Elastomeric
Gaskets shall comply with ASTM F477 and as recommen ded by the
manufacturer.

C. PE Plastic Pipe:

1. Smooth Wall PE Plastic Pipe: Pipe shall be joine d using butt fusion
as recommended by the manufacturer.

2. Corrugated PE Plastic Pipe: Water tight joints s hall be made using a
PVC or PE coupling and rubber gaskets as recommende d by the pipe
manufacturer. Rubber gaskets shall conform to ASTM F477. Soil tight
joints shall conform to requirements in AASHTO HB-1 7, Division lI,
for soil tightness and shall be as recommended by t he manufacturer.

3. Profile Wall PE Plastic Pipe: Joints shall be ga sket or thermal weld
type with integral bell in accordance with ASTM F89 4,

2.3 MANHOLES, | NLETS AND CATCH BASI NS:
A. Manholes, inlets and catch basins shall be const ructed of precast
reinforced sections. Manholes, inlets and catch bas ins shall be in
accordance with State Department of Transportation standard details,
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and the following VA requirements, in case of varia

supersede:

1. Precast Reinforced Concrete Sections: Sections s

N

w

diameter as indicated on the drawings, and shall be
1200 mm (48 inches) in diameter. Wall thickness sha
requirements of ASTM C76, except that lengths of th
shorter as conditions require. Tops shall conform t
section shall be eccentric cone type. Steps on ins

in the same plane from bottom of structure to manho

. Precast Reinforced Concrete Manhole Risers and T

material and installation shall conform to requirem
C478. Top sections shall be eccentric. Steps on in
be in the same plane from bottom of structure to ma

. Flat top manhole tops shall be reinforced concre

the drawings.

. Precast Catch Basins: Concrete for precast secti

minimum compressive strength of 35 MPa (5,000 psi)
A615, Grade 60 reinforcing steel, rated for AASHTO
with 30 percent impact, and conform to ASTM C-857.

. Mortar:

a. Precast Reinforced Concrete sections and Riser S

volume, 1 part of Portland cement and 2 parts sand.

mixture shall produce a stiff, workable mortar, but

exceed 21L (5-1/2 gallons) per sack of cement.

. Flexible sealing compound shall be packaged in e

shape, sized to completely fill the joint between p
and form permanently flexible watertight seal. The
shall be non-shrink and meet AASHTO M-198B.

. Frames and covers shall be gray cast iron confor

The frame and cover shall be rated for HS20-44 load
studded pattern on the cover, and the words “storm
studs and the lettering shall be raised 8 mm (5/16
shall be a minimum of 600 mm (24 inches) in diamete
four 19 mm (3/4 inch) vent holes and two lifting sl
surface of the frame and cover shall be machine fin
shall fit firmly on the frame without movement when
traffic.
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8. Manhole steps shall be polypropylene plastic coa ted on a No. 4
deformed rebar conforming to ASTM C478, Polypropyle ne shall conform
to ASTM D4101. Steps shall be a minimum of 250 mm ( 10 inches) wide
and project a minimum of 125 mm (5 inches) away fro m the mall. The
top surface of the step shall have a studded non-si ip surface. Steps

shall be placed at 300 mm (12 inch) centers.

9. Ladders, brackets and hardware shall be construc ted of welded
aluminum, rails shall be 9 mm (3/8 inch) by 63 mm ( 2-1/2 inches)
spaced a minimum of 400 mm (16 inches) apart. Rungs shall be 35 mm
(1-3/8 inches) in diameter and have a non-slip surf ace. Standoffs
shall offset the ladder 180 mm (7 inches) from the wall. The ladder
assembly shall be rated for a minimum of 2200 N (50 0 pounds).
B. Frame and Cover for Gratings: Frame and cover fo r gratings shall be
cast gray iron conforming to ASTM A48; cast ductile iron conforming to
ASTM A536 in accordance with State Department of Tr ansportation
standard details. Weight, shape, size, and waterway openings for grates
and curb inlets shall be as indicated on the drawin gs.
2.4 WARNI NG TAPE:
A. Standard, 4-Mil polyethylene 76 mm (3 inch) wide tape detectable non-
detectable type, purple with black letters, and imp rinted with “CAUTION

BURIED STORM SEWER BELOW".
PART 3 - EXECUTI ON
3.1 EXCAVATI ON FOR STORM DRAI NS AND DRAI NAGCE STRUCTURES:
A. Excavation of trenches and for appurtenances and backfilling for storm
drains, shall be in accordance with the applicable portions of Section
31 20 00, EARTH MOVING.
3.2 Pl PE BEDDI NG

A. The bedding surface of the pipe shall provide a firm foundation of
uniform density throughout the entire length of pip e. Concrete pipe
requirements are such that when no bedding class is specified, concrete
pipe shall be bedded in a soil foundation accuratel y shaped and rounded
to conform with the lowest one-fourth of the outsid e portion of
circular pipe. When necessary, the bedding shall be tamped. Bell holes
and depressions for joints shall not be more than t he length, depth,
and width required for properly making the particul ar type of joint.
Plastic pipe bedding requirements shall meet the re quirements of ASTM
D2321. Bedding, haunching and initial backfill shal | be either Class IB

or Class Il material.
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3.3 GENERAL PI PI NG | NSTALLATI ON:
A. Lay pipes true to line and grade. Gravity flow s

bells facing upgrade.

os}

. Do not lay pipe on unstable material, in wet tre

weather conditions are unsuitable for the work.

@]

. Support pipe on compacted bedding material. Exca

large enough to properly make the joint.

)

. Inspect pipes and fittings, for defects before i
materials shall be plainly marked and removed from

shall have smooth regular ends at right angles to a

m

. Clean interior of all pipe thoroughly before ins
not in progress, open ends of pipe shall be closed

entrance of storm water, dirt or other substances.

T

. Lower pipe into trench carefully and bring to pr
joint. After jointing, interior of each pipe shall
or swabbed to remove any dirt, trash or excess join

G. Do not lay sewer pipe in same trench with anothe
utility.

H. Do not walk on pipe in trenches until covered by
depth of 300 mm (12 inches) over the crown of the p

I. Install gravity sewer line in accordance with th
specifications and the following standards:
1. Reinforced Concrete Pipe: Comply with manufactur

with gasketed joints.
2. Polyvinyl Chloride (PVC) Piping: ASTM D2321.
3. High Density Polyethylene (HDPE) Piping: Comply
recommendations with gasketed joints gaskets with f

J. Warning tape shall be continuously placed 300 mm

storm sewer piping.
3.4 REGRADI NG

A. Raise or lower existing manholes and structures
regraded areas to finish grade. Carefully remove, c
cast iron frames and covers. Adjust the elevation o
manhole or structure as detailed on the drawings. R
and cover, grouting below and around the frame. Ins
around reset frame and cover as specified for new ¢

B. During periods when work is progressing on adjus

structures cover elevations, the Contractor shall i
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cover above the bench of the structure or manhole. The temporary cover
shall be installed above the high flow elevation wi thin the structure,
and shall prevent debris from entering the wastewat er stream.

C. The Contractor shall comply with all OSHA confin ed space requirements

when working within existing structures.

3.5 CONNECTI ONS TO EXI STI NG VA- OANED MANHOLES:

A. Make pipe connections and alterations to existin g manholes so that
finished work will conform as nearly as practicable to the applicable
requirements specified for new manholes, including concrete and masonry

work, cutting, and shaping.
3.6 MANHOLES, | NLETS AND CATCH BASI NS:
A. General:

1. Circular Structures:

a. Precast concrete segmental blocks shall lay true and plumb. All
horizontal and vertical joints shall be completely filled with
mortar. Parge interior and exterior of structure w ith 15 mm (1/2
inch) or cement mortar applied with a trowel and fi nished to an

even glazed surface.

b. Precast reinforced concrete rings shall be insta lled true and
plumb. The joints between rings and between rings a nd the base
and top shall be sealed with a preform flexible gas ket material
specifically manufactured for this type of applicat ion. Adjust
the length of the rings so that the eccentric conic al top section
will be at the required elevation. Cutting the coni cal top

section is not acceptable.
c. Precast reinforced concrete manhole risers and t ops. Install as
specified for precast reinforced concrete rings.
2. Do not build structures when air temperature is 0 degrees C (32

degrees F), or below.

3. Invert channels shall be smooth and semicircular in shape conforming
to inside of adjacent sewer section. Make changes i n direction of
flow with a smooth curve of as large a radius as si ze of structure
will permit. Make changes in size and grade of chan nels gradually
and evenly. Construct invert channels by one of the listed methods:

a. Forming directly in concrete base of structure.
b. Building up with brick and mortar.
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4. Floor of structure outside the channels shall be

toward channels not less than 1:12 (25mm per 300mm,

nor more than 1:6 (50mm per 300mm, 2 inches per foo

and benches shall be concrete.

5. The wall that supports access rungs or ladder sh
vertical from the floor of structure to manhole cov

6. Install steps and ladders per the manufacturer’s
Steps and ladders shall not move or flex when used.
and ladders shall be replaced by the Contractor.

7. Install manhole frames and covers on a mortar be

the finish pavement. Frames and covers shall not mo

to vehicular traffic. Install a concrete collar aro

protect the frame from moving until the adjacent pa

In unpaved areas, the rim elevation shall be 50 mm

the adjacent finish grade. Install a 200 mm (8 inch

mm (12 inches) concrete collar around the perimeter

Slope the top of the collar away from the frame.

3.7 CURB I NLETS, CATCH BASI NS, AND AREA DRAI NS:
A. Reinforced concrete as shown or precast concrete
3.8 | NSPECTI ON OF SEVERS:
A. Inspect and obtain the Project Engineer's approv
out before inspection. Lamp between structures and
indicating sewer is true to line and grade. Lip at
sewer is prohibited.
3.9 TESTI NG OF STORM SEVERS:
A. Gravity Sewers (Select one of the following):
1. Air Test: Concrete Pipes conform to ASTM C924, P

to ASTM F1417, all other pipe material conform to A

after consulting with pipe manufacturer. Testing of

joints shall conform to ASTM C1103.

b. If measurements indicate exfiltration is greater
allowable leakage, take additional measurements unt
located. Repair and retest.

---END---

334000-11

11-05M

smooth and slope
1-inch per foot)
t). Bottom slab

all be 90 degrees
er.
recommendations.

All loose steps

d, and flush with
ve when subject
und the frame to
vement is placed.
(2 inches) above
es) thick, by 300

of the frame.

al. Thoroughly flush
show full bore

joints on inside of

lastic Pipes conform
STM C828 or C924,

individual

than maximum

il leaks are



	312000 - Earth Moving
	313419
	320523 - Cement & Concrete for Exterior Improvments
	321216 - Asphalt Paving
	321723 - Pavement Markings
	323113 - Chain Link Fences & Gates
	329000 - Planting
	331000 - Water Utilities
	333000 - Sanitary Sewerage Utilities
	334000 - Storm Drainage Utilities

