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SECTI ON 02100

DI VERSI ON AND CONTROL OF WATER

PART 1 GENERAL

1

1

1

1 REQUI REMENT
1.1 Cener al

Al'l permanent construction shall be carried on in areas free fromwater.
Water in varying quantities may be flowing in natural washes throughout the
length of the project, as a result of rainfall or flow from upstream
sources. Stormrunoff from watersheds can be rapid and, during periods of
rain, intermttent freshets may be expected.

Wthin 10 days after receipt of Notice to Proceed, the Contractor shal
submt a diversion and control of water plan showi ng the nethod that he
proposes to use to divert water fromeach working area. |In addition, the
Contractor shall indicate:

a) The order of work proposed to provide a continuous flood drai nage
system duri ng construction

b) Related or conflicting itens of work necessarily requiring

coordi nati on and/ or staged construction, particularly involving

mai nt enance of traffic through the area of channel crossing at Decatur
Bl vd, Lindell Road, and Jones Blvd, and construction of the parallel
det our roads.

The responsibility for damage to any part of the permanent work shall be as
set forth in the CONTRACT CLAUSE: PERM TS AND RESPONSI BI LI TIES. Dammge to
all work (including tenporary construction), utilities, materials,

equi prent, and plant shall be repaired to the satisfaction of the
Contracting O ficer at the Contractor's expense, regardless of the cause
of such damage

1.2 Di versi on Requirenents

The Contractor is responsible for the diversion and control of all runoff
entering the construction area. The runoff will include water originating
fromupstream urban runoff, adjacent drainages; and in addition any and
all seepage and groundwater originating within the work. The work site nay
be i nundated because of runoff. The Contractor shall be responsible for
protection of work site during tines of runoff by his own neans and shal

be approved by the Contracting Oficer

1.3 Drai nage Ditches
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The | ocation and depth of any drainage ditch to be constructed under this
contract shall be subject to the approval of the Contracting Oficer
Speci al precautions shall be taken to avoid inmpairing the pernmanent
subgrade. Damaged subgrade shall be replaced in accordance with SECTI ON
FI LLS AND SUBGRADE PREPARATI ON by and at the expense of the Contractor.
PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --

SECTI ON 02100 Page 3



LONER FLAM NGO DI VERSI ON CHANNEL

SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02150

CLEAR SI TE AND REMOVE OBSTRUCTI ONS

PART 1 GENERAL

1 ENVI RONMVENTAL PROTECTI ON
2 BURNI NG

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON

3.1 REQUI REMENTS
3.1.1 Gener a
3.1.2 Exi sting Structures and Qobstructions
3.1.3 Cl earing
3.1. 4 Gr ubbi ng
3.1.5 Trash and Construction Debris
3.1.6 Envi ronnent al Assessnment Requi r enment
3.2 Dl SPCSAL OF CLEARED, GRUBBED, AND REMOVED MATERI AL

-- End of Section Table of Contents --

SECTI ON 02150 Page 1

DACWD9- 00- B- 0012



LONER FLAM NGO DI VERSI ON CHANNEL DACW9- 00- B- 0012

SECTI ON 02150

CLEAR SI TE AND REMOVE OBSTRUCTI ONS

PART 1 GENERAL
1.1 ENVI RONVENTAL PROTECTI ON

Al work and Contractor operations shall conply with the requirenents of
Sections 01354 ENVI RONMENTAL PROTECTI ON FOR CI VI L WORKS and 02200
EXCAVATI ON

1.2 BURNI NG

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

PART 2  PRODUCTS (NOT APPLI CABLE)
PART 3 EXECUTI ON

3.1 REQU REMENTS

3.1.1 CGener a

Except as otherw se specified, and/or indicated, areas to be cleared wll
be limted to actual excavation areas, and areas on which fills and/or
structures are to be place. The renoval of trees, shrubs, turf and ot her
vegetation outside of these areas shall be held to a nminimum and care shal
be exercised not to damage any trees, shrubs, turf, or vegetation which can
be left in place.

3.1.2 Exi sting Structures and Qobstructions

The Contractor shall clear and grub the site, fill, and excavation areas,
and renmove and di spose of all existing structures and obstructions for

proj ect construction, except as those structures which are identified to be
protected in place as shown in the drawi ngs. OCbstructions which are
designated or specified to be removed but which are not designated or
specified to be renoved by others shall be renoved by the Contractor

Except as otherw se specified, obstructions designated to be renoved by
others will be renoved in sufficient tinme to preclude interference with the
Contractor's operations.

3.1.3 Cl earing
Trees smaller than 38 nillineters in dianeter and other vegetation, except

as specified, shall be cut off 0.15 neters below the indicated subgrade or
ground | evel whichever is lower. Qher vegetation shall be cut off flush

SECTI ON 02150 Page 2



LONER FLAM NGO DI VERSI ON CHANNEL DACW9- 00- B- 0012

or slightly below the original ground surface. C earing operations shal

be conducted so as to prevent danmmge to trees, structures, and facilities
under construction, or to remain in place, and to provide for the safety of
enpl oyees and others. Al rubbish, waste dunps, and debris areas shall be
cl ear ed.

3.1. 4 Gr ubbi ng

Grubbi ng shall consist of renobving all trees, stunps, roots, |ogs, and

ot her objectionable vegetable matter in the required fills, foundation
areas, and all excavation areas. |n grubbing out stumps and roots, al
roots or other tinmber nore than 38 millineters in diameter shall be renoved
to 1 meter below the depth of the required excavation or existing ground

| evel , whichever is lower. Trees and stunps shall be pulled, not cut off.

3.1.5 Trash and Construction Debris

Frequent surface trash and construction debris are present along the | ower
Fl am ngo Di version channel alignnments, particularly in vicinity of the
Tropi cana Detention Basin. Surface trash and construction debris shall be
renoved fromwithin the project linits. Surface trash and construction
debris to be renoved include but not limted to wood, concrete, drywall
roofing materials, wire insulation and other construction debris, chunks of
cenented material, grass and vegetation cuttings, tires, car parts and
accessories, discarded furniture, foundry slag, druns, containers, and
other material.

3.1.6 Envi ronnent al Assessnment Requi r enment

The Contractor shall notify the Contracting Oficer 14 Cal endar days prior
to the start of clearing and grubbing activities in accordance with SECTI ON
01200, Paragraph 3.9.5.5.

3.2 DI SPOSAL OF CLEARED, GRUBBED, AND REMOVED MATERI AL

Al material renoved, except naterial specified and/or indicated to be

sal vaged, is designated as scrap, shall becone the property of the
Contractor, and shall be renpved fromthe site. Unsuitable materials from
clearing operations nay be tenporarily used for diversion and control of
water. Disposal shall be in accordance with the requirenents of Section
01354 ENVI RONMENTAL PROTECTI ON FOR Cl VI L WORKS.

-- End of Section --
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SECTI ON 02200

EXCAVATI ON

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soi
Classification Systen
U S. ARMY CORPS OF ENG NEERS ( CCE)

CCE EM 385-1-1 Saf ety and Heal th Manua

.2 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

.3 GENERAL

Excavati on shall consist of the renpoval of every type of naterial
encountered in the designated areas or fromareas directed. The nateri al
to be removed nay include but is not limted to hardpan, silt, sand,

gravel , cobbles and boul ders, cenented silt/sand/gravel/cobbl es/ boul ders

wi th various degrees of cenentation, caliche, asphalt, vegetation, trash,
and other debris. Slope lines indicated on the drawi ngs for tenporary cuts
do not necessarily represent the actual slopes to which the excavation mnust
be made to safely performthe work. Unforeseen conditions may dictate that
the tenporary cut slope shall be nmade to the actual slope to which the work
can be safely perforned. Measurenent and paynment for excavation wll be
made in accordance with Section 01270, paragraphs 5.1 and 5.2. Excavation
for permanent cuts shall be nmade to the slope lines indicated. Excavation
may require ripping or other rock-excavation techni ques. Use of the heavy
tractors equi pped with a ripper tooth, hoe-rans, and hydraulic or pneumatic
rock breaker could be necessary to excavate highly cenented soils. Rock or
cenented material fromrequired excavation to be used in conpacted fills
and backfills shall be crushed or otherw se reduced in size to neet
gradation requirenents (Section 02250 FILLS AND SUBGRADE PREPARATI ON) pri or
to placenment or stockpiling. Except as otherw se specified, the finish
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surface of subgrades shall be snooth and shall not vary nore than 25
mllineters fromindicated grade, except at areas to receive concrete where
finished surfaces of subgrade shall not vary nore than 12.5 mllineters
fromindicated grade. Excess excavated nmaterials shall be haul ed, placed
and conpacted in disposal site per lines and grades shown on the draw ng
sheet 30. Excess excavated materials including rocks and cenented soils
shal | be processed/crashed or otherw se reduced in sizes not exceeding 3/4
of lift thickness, prior to hauling and placing in disposal site. Prior to
conmenci ng excavation, the Contractor shall subnmit his plan for excavation
to the Contracting Oficer. Al subgrade excavations will be inspected by
the Contracting Officer prior to placenment of any fill materials.

1.4 BLASTI NG

Blasting will not be pernmitted due to the nearby devel opments and housi ng.
Contractor shall use other rock excavati on techni ques, and depl oy al

neans necessary to break-out and renove |ayers of the highly cenented soils
conmonly referred to as "Caliche"

1.5 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a nanner that concrete
structures, enbanknents, utilities, roads or other facilities and

i mprovenents which are to remain in place permanently will not be subjected
to settlenent or horizontal noverment. The contractor shall furnish and
install sheet piling, cribbing, bul kheads, shoring, or whatever nmeans nay
be necessary to adequately support material carrying such inprovenents or
to support the inprovenents thensel ves and shall nmmintain such neans in
position until they are no |onger needed. Tenporary sheet piling,

cri bbi ng, bul kheads, shoring or other protective neans shall renain the
property of the Contractor and when no | onger needed, shall be renpved from
the site. The Contractor shall subnit for approval shop draw ngs show ng

t he proposed nmethod of bracing he intends to use. Al shoring and bracing
shal | be designed so that it is effective to the bottom of the excavation
and shall be based upon cal cul ation of pressures exerted by (and the
condition and nature of) the materials to be retained, including surcharge
inmparted to the to the side of the trench by equi pnment and stored
materials. Renoval of shoring shall be perfornmed in such a nanner as not
to disturb or damage the finished concrete or other facility.

1.6 EXCAVATI ON FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, roads,

and drai nage pipes to remain in place shall be performed in a nanner to
prevent danage to the structure. Earth banks and facilities to remain in

pl ace shall be supported as necessary during excavation. Potential for
damage resulting fromsevere vibration may |limt the Contractor's

operations or choice of equipnment. 1In general, unless otherw se shown or
speci fied, the actual side slopes shall be in accordance with COE EM 385-1-1

1.7 EXCAVATI ON CHANNEL

Channel excavation consists of the renpval of all nmaterials within the
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I ines and grades indicated.
1.8 REMOVAL OF UNSATI SFACTCORY SO LS

The renoval of soils or materials which are unsatisfactory for the
foundati on of the channel, or structures, nmay be required in certain
areas. Unsatisfactory soils or materials include but are not limted to
those materials containing roots and other organic natter, trash, debris
and materials classified in ASTM D 2487, as Pt, O4, O., CH M, and
materials too wet to support construction equi pnent. Channel subgrade
materials that cannot be brought to 95% conpaction after scarification
shal |l be renobved. The Contractor will be required to excavate any such
areas to the depth directed and backfill the renoval areas w th conpacted
fill conform ng to the requirenments of SECTION 02250 FILLS AND SUBGRADE
PREPARATI ON. Materials characterized as unsatisfactory shall becone the
property of contractor and shall be renoved fromthe project site.

1.9 DI SPOSI TI ON AND DI SPOSAL OF EXCAVATED MATERI ALS

Excavated naterials suitable for required fills shall be placed in
tenporary stockpiles or used directly in the work. Excess excavated
(satisfactory) natural material not utilized as part of the construction
shal | be haul ed, placed and conpacted in disposal site per |lines and grades
shown on the drawi ngs. Location of primary disposal site is shown on
drawi ng sheet 30. Materials to be placed in disposal site shall be free
fromtrash, dunped debris and denolition products, and shall consist of no
mat eri al s suspected of having characteristics of hazardous and/or toxic
waste. Materials characterized as unsatisfactory soil including trash,
dunped debris and denolition products shall becone the property of the
Contractor and shall be renpved fromthe project site in accordance with
requi renents Section 01354 ENVI RONMENTAL PROTECTI ON FOR ClVIL WORKS and
Section 01200 GENERAL REQUREMENTS. No excavated material or waste of any
kind shall be renmpved beyond the project limts under this contract w thout
the express witten authority of the Contracting Officer. Prior to placing
material, the approved stockpile area(s) shall be cleared of trash and
vegetation. Vegetation shall be renpved by gradi ng the existing ground
surface to a depth of .15 nmeters. Any stockpiles shall be placed in a
manner to preclude ponding of water. Natural ground surface soils thus
renoved will then be designated as either

i materials to be sal vaged, or
ii. scrap or unsatisfactory soils

to be treated as specified above and in SECTI ON 02150 CLEAR SI TE AND REMOVE
OBSTRUCTI ONS

1.9.1 Haul ed Excavated Materi al
The Contractor shall have a routing plan for haul within the project

limts, including renoval of required excavated materials and placing fill
materials. The haul route plan shall be submitted to the Contracting

O ficer for approval. The Contractor will be responsible for obtaining
all pernits and licenses necessary to haul material off-site. The
Contractor will provide to the Contracting Oficer three copies of the
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proposed street haul route plan for transport of all excess excavated
mat eri al

1.10 OVERCUT

Except as otherw se specified or specifically ordered in witing, any
overcut or excavation beyond the |ines and grades indicated in the plans
(or as directed) shall be backfilled with conpacted fill conformng to the
Section 02250 FILLS AND SUBGRADE PREPARATI ON, or concrete confornming to the
Section 03301 CAST-| N PLACE STRUCTURAL CONCRETE. The Contractor shal

expect to overbuild and trimback the conpacted fill required to backfil
overcuts nmade at trapezoidal channel sections. Al excavating,
backfilling, conpacting of backfill, and concreting occasi oned thereby

shal |l be by the Contractor at no additional cost to the Governnment. Any
overcut under existing or neWmy constructed channels and structures shal
be backfilled with concrete.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 02241

AGGREGATE BASE COURSE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SCCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM C 127 (1988; R 1993) Specific Gravity and
Absorption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1989) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-1bf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2216 (1990) Laboratory Determ nation of Water
Content of Soil and Rock

ASTM D 2844 (1989) Resistance R-Val ue and Expansion
Pressure of Conpacted Soils
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ASTM D 4318 (1993) Liquid Linmt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

1.2 DEFI NI TI ONS
1.2.1 Aggr egat e Base

Aggregat e base as used herein is well graded, durable aggregate uniformy
noi stened and nechanically stabilized by conpaction

1.2.2 Degree of Conpaction
Degree of conpaction required is the ratio of the field density to the
maxi mum dry density expressed as a percentage of the maxi num density
obt ai ned by the test procedure presented in ASTM D 1557 abbrevi at ed
herei nafter as percent |aboratory nmaxi mumdensity. The field density shal
be determ ned by ASTM D 1556.

1.2.3 Moi st ure Cont ent

Moi sture content is the ratio of the weight of the water to the wei ght of
the solid matter expressed as a percent and it is determ ned by ASTM D 2216.

1.3  CGENERAL
The work specified herein consists of the construction of an aggregate base
course. The work shall be perforned in accordance with this specification
and shall conformto the |ines, grades, notes and typical sections shown in
the plans. Sources of all naterials shall be selected well in advance of
the tine that naterials will be required in the work.

1.4 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 01 Data

Pl ant, Equi prent, Machi nes, and Tools; FIQO

Li st of proposed equi pment to be used in perfornmance of construction work
i ncl udi ng descriptive data.

SD- 09 Reports
Sanpling and Testing; GA. Field Density; GA

Calibration curves and related test results prior to using the device or
equi pnrent being calibrated. Copies of field test results within 24 hours
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after the tests are perforned. Certified copies of test results for
approval not |ess than 30 days before material is required for the work

SD- 18 Records
Waybi | I's and Delivery Tickets; GA. Coarse Aggregate; GA

Copi es of waybills and delivery tickets during the progress of the work
Certified waybills and delivery tickets for all materials actually used. A
notification stating which type of coarse aggregate is to be used.

1.5 WAYBI LLS AND DELI VERY TI CKETS

Copi es of waybills or delivery tickets shall be subnmitted during the
progress of the work. Before the final payment is allowed, waybills and
certified delivery tickets shall be furnished for all aggregates actually
used in the construction

1.6 WEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenperature is |less than
2 degrees C. Base shall not be constructed on subgrades that are frozen or
contain frost. |If the tenperature falls below 2 degrees C, conpl eted areas
shal | be protected agai nst any detrinental effects of freezing.

1.7 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.7.1 CGeneral Requirenents

Pl ant, equi prment, nachines, and tools used in the work shall be subject to
approval and shall be nmaintained in satisfactory working condition at al
times. O her conpacting equi pnent nay be used in lieu of that specified,
where it can be denpbnstrated that the results are equivalent. The

equi pment shal |l be adequate and have the capability of producing the
results specified.

1.7.2 St eel - Wheel ed Rollers
St eel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 9 netric tons, with a m ni mumwei ght of 5.25 kilograns per nillineter
wi dth of rear wheel. Weels of the rollers shall be equipped with
adj ustabl e scrapers. The use of vibratory rollers is optional

1.7.3 Pneumatic-Tired Rollers
Pneumatic-tired rollers shall have four or nore tires, each |oaded to a
m ni mum of 13,600 kilogranms and inflated to a m ni mum pressure of 1035 kPa.
The | oading shall be equally distributed to all wheels, and the tires
shall be uniformy inflated. Tow ng equiprment shall al so be
pneurmatic-tired.

1.7.4 Sprinkl i ng Equi prent

Sprinkling equi prent shall consist of tank trucks, pressure distributors,
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1

or other approved equi pnent designed to apply controlled quantities of
water uniformy over variable w dths of surface

. 7.5 Tanpers

Tanpers shall be of an approved nechanical type, operated by either
pneurmati c pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required.

.7.6 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05-neter straightedge for each bitunm nous paver, for use in the
testing of the finished surface. Straightedge shall be nade avail able for
Covernment use. Strai ghtedges shall be constructed of al um num or other

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to ensure rigidity and accuracy. Straightedges
shal | have handles to facilitate novenent on pavenent.

. 8 STOCKPI LI NG MATERI ALS

Materials, including approved material available from excavati on and

gradi ng, shall be stockpiled in the nmanner and at | ocati ons desi gnated.

Bef ore stockpiling of material, storage sites shall be cleared, and sl oped
to drain. Materials obtained fromdifferent sources shall be stockpiled
separatel y.

.9 SAMPLI NG AND TESTI NG

.9.1 CGeneral Requirenents

Sanpling and testing shall be performed by an approved conmercial testing
| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permitted until the facilities have been inspected and
approved by the Contracting Oficer. The first inspection shall be at the
expense of the Governnment. Cost incurred for any subsequent inspection
requi red because of failure of the facilities to pass the first inspection
will be charged to the Contractor. Tests shall be performed in sufficient
nunbers and at the |locations and tinmes directed to insure that materials
and conpaction neet specified requirements. Copies of test results shal
be furnished to the Contracting O ficer within 24 hours of conpletion of
tests.

.9.2 Test Results

Results shall verify that naterials comply with this specification. Wen a
material source is changed, the new naterial will be tested for conpliance.
When deficiencies are found, the initial analysis shall be repeated and the
materi al already placed shall be retested to determ ne the extent of
unacceptable material. Al in-place unacceptable material shall be

repl aced or nodified as directed by the Contracting Oficer

9.3 Sanpl i ng
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Aggregate sanples for |aboratory tests shall be taken in accordance with
ASTM D 75.

1.9.4 Si eve Anal ysis

Before starting work, at |least one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conformng to ASTM E 11.
After the initial test, a m ninmum of one analysis shall be perforned for
each 1000 nmetric tons of nmaterial placed, with a mnimmof three anal yses
for each day's run until the course is conpl eted

1.9.5 Liquid Limt and Plasticity |Index

One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid Ilinmt and plasticity index shall be in accordance with
ASTM D 4318.

1.9.6 Laboratory Density

Tests shall provide a noisture-density relationship for the aggregate.
Tests shall be conducted in accordance with ASTM D 1557, Method B or D

1.9.7 Wear Tests

Wear tests shall be perforned in accordance with ASTM C 131. One test
shall be run per 1000 square neters of conpleted base course. A m ni nrum of
one test per aggregate source shall be run

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Aggr egat es

Aggregates shall consist of crushed stone, crushed gravel, angular sand, or
ot her approved material. Aggregates shall be durable and sound, free from
l unps of clay, organic nmatter, objectionable coatings, and other foreign
material. Material retained on a 1.18 nm sieve shall be known as coarse
aggregate and that passing the 1.18 mm sieve shall be known as binder

mat eri al

2.1.1.1 Coar se Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragnents of uniformdensity and quality,
shal | have a percentage of wear not to exceed 45 percent after 500

revol utions when tested in accordance with ASTM C 131. The anount of fl at
and el ongated particles shall not exceed 30 percent. A flat particle is
one having a ratio of width to thickness greater than 3, and an el ongated
particle is one having a ratio of length to width greater than 3.

2.1.1.2 Bi nder Materi al

Bi nder material shall consist of screenings, angular sand, or other finely
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di vided mineral matter processed or naturally conbined with the coarse
aggregate. Liquid-limt and plasticity-index requirements shall apply to
any conponent that is blended to neet the required gradati on and shall also
apply to the conpleted course. The portion of any conponent or of the
conpl et ed course passing the 0.425 mm si eve shall be either nonplastic or

have a liquid limt not greater than 29 and a plasticity index not greater
t han 5.

2.1.2 Gradati on

Requi renents for gradation specified shall apply to the conpl eted base
course when tested in accordance with ASTM C 136. The aggregates shal
have a 1 inch maxi num size and shall be continuously graded within the
following limts:

Si eve Designation Percent age by Wi ght Passi ng
25 mm 100
19 mm 90- 100
4.75 mm 35-65
1.18 mm 15-40
0. 075 mm 2-10

The val ues are based on aggregates of uniformspecific gravity, and the
percent ages passing the various sieves are subject to appropriate
correction in accordance wti h ASTM C 127 and ASTM C 128 when aggregat es of
varying specific gravities are used.

2.1.3 Physi cal Properties

The m ni mum R-val ue of the aggregate when determ ned in accordance with
ASTM D 2844 shall be 78 percent. The percentage fractured faces when
determ ned in accordance with NDOT T230 shall be 50 percent.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

When the aggregate base course is constructed in nore than one |ayer, the
previously constructed | ayer shall be cleaned of |oose and foreign natter
by sweeping with power sweepers or power broons, except that hand broons
may be used in areas where power cleaning is not practicable. Adequate
drai nage shall be provided during the entire period of construction to
prevent water fromcollecting or standing on the working area. Line and
grade stakes shall be provided as necessary for control. G ade stakes
shall be in lines parallel to the centerline of the area under construction
and suitably spaced for string |ining.

3.2  OPERATI ON OF AGCREGATE SOURCES
Aggregates shall be obtained fromoff-site sources.

3.3 PREPARATI ON OF UNDERLYI NG COURSE
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3.

3.1 CGeneral Requirenents

Bef ore constructing aggregate base course, the previously constructed
underlying course shall be cleaned of foreign substances. Surface of
underlying course shall neet the specified conpaction and surface

tol erances. Underlying course shall conformto Section 02250 FILLS AND
SUBGRADE PREPARATI ON. Ruts or soft, yielding spots that may appear in the
under | yi ng course, areas having i nadequate conpacti on, and devi ations of
the surface fromrequirenents specified shall be corrected. For
cohesi onl ess underlying materials containing sands, sand gravels, or any
ot her cohesionless material in harnful quantities, the surface shall be
nmechani cal ly stabilized with aggregate prior to placenent of the aggregate
course. Stabilization may be acconplished by nixing base course nateri al
into the underlying course and conpacting by approved nethods. Properly

conpacted material will be considered as part of the underlying course and
shall neet all requirenents for the underlying course. Preparation of the
under|ying course shall include scarification of materials to a mini num

depth of 150 nmm and conpaction to 95 percent maxi mum density in accordance
with the requirenents of Section 02250 FILLS AND SUBGRADE PREPARATI ON

Fi ni shed underlying course shall not be disturbed by traffic or other
operations and shall be maintained in a satisfactory condition until base
course is placed.

.3.2 Grade Control

Underlying material shall be excavated to sufficient depth for the required
base course thickness so that the finished base course with the subsequent
surface course will nmeet the fixed grade. Finished and conpleted area

shall conformto the lines, grades, cross section, and dinmensions indicated.

.4 | NSTALLATI ON

4.1 M xi ng and Pl aci ng

Materials shall be nmixed by the stationary plant, traveling plant, or road
m x method and placed in such a manner as to obtain uniformty of the
aggregat e base course material and at a uni form opti mum water content for
conpaction. The Contractor shall nmake such adjustments in nixing or

pl aci ng procedures or in equipnment to obtain the true grades, to ninimze
segregation and degradation, to reduce or accelerate |oss or increase of
water, and to ensure a satisfactory base course.

. 4.2 Edges of Base Course

Approved material shall be placed al ong edges of aggregate base course in
such quantities as will compact to thickness of the course being
constructed, or to the thickness of each layer in a nultiple |ayer course,
allowing in each operation at |east a 300 mmwi dth of the shoulder to be
roll ed and conpacted sinultaneously with rolling and conpacting of each

| ayer of aggregate base course.

. 4.3 Conpacti on

Each | ayer of aggregate base course shall be conpacted. Water content

SECTI ON 02241 Page 9



LONER FLAM NGO DI VERSI ON CHANNEL DACW9- 00- B- 0012

3.

shal |l be naintained at optinum Density of conpacted mi xture shall be at
| east 100 percent of | aboratory maxi numdensity. Rolling shall begin at
t he outside edge of the surface and proceed to the center, overlapping on
successive trips at |east one-half the width of the roller. Alternate
trips of the roller shall be slightly different | engths. Speed of the
roll er shall be such that displacenent of the aggregate does not occur
Areas inaccessible to the rollers shall be conpacted with mechanica
tanpers, and shall be shaped and fini shed by hand net hods.

4.4 Layer Thi ckness

Conpact ed thickness of the aggregate base course shall be as indicated on
the drawings. No layer shall be in excess of 200 mmnor less than 75 mmin
conpact ed t hi ckness.

. 4.5 Fi ni shi ng

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason
become rough, corrugated, uneven in texture, or traffic marked prior to
conpl etion, such unsatisfactory portion shall be scarified, reworked,
reconpacted, or replaced as directed.

.4.5.1 Snpot hness

Surface of each layer shall show no deviations in excess of 10 mm when
tested with the 3.05-neter straightedge. Deviations exceeding this anpunt
shal |l be corrected by renoving material and replacing with new material, or
by reworking existing material and conpacting, as directed.

.4.5.2 Thi ckness Contr ol

Conpact ed thickness of the aggregate base course shall be within 12.5 mm of
t he thickness indicated. Were the nmeasured thickness is nore than 12.5 nm
deficient, such areas shall be corrected by scarifying, adding new nateri al
of proper gradation, reblading, and reconpacting as directed. Were the
nmeasured thickness is nore than 12.5 mmthicker than indicated, the course
shal | be considered as conformng to the specified thickness requirenments.
Average job thickness shall be the average of all thickness neasurenents
taken for the job, but shall be within 6.5 nmof the thickness indicated.

.5 FI ELD QUALI TY CONTRCL

.5.1 Field Density

Field in-place density shall be deternmined in accordance with ASTM D 1556
or ASTM D 2167. Calibration curves and calibration test results shall be
furni shed within 24 hours of the conclusion of the tests. At |east one
field density test shall be performed for each 250 square neters of each
| ayer of base material.

5.2 Snpot hness
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Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the alignment centerline with a
3.05-neter straightedge. Measurenents shall also be taken perpendicular to
the alignnent centerline at 25 neter intervals.

3.5.3 Thi ckness

Thi ckness of the base course shall be measured at intervals in such a
manner as to ensure one neasurenent for each 450 square neters of aggregate
base course. Measurenents shall be nade in 75 mmdi aneter test holes
penetrating the base course.

3.6 TRAFFI C

Conpl eted portions of the area may be opened to traffic, provided there is
no marring or distorting of the surface by the traffic. Heavy equi pnent
shall not be permitted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work

3.7 MAI NTENANCE
The aggregate base course shall be naintained in a satisfactory condition
until accepted. Maintenance shall include inmrediate repairs to any defects
and shall be repeated as often as necessary to keep the area intact.

3.8 DI SPCSAL OF UNSATI SFACTORY MATERI ALS
Renoved in-place materials that are unsuitable for the aggregate base
course naterial that is renoved for the required correction of defective
areas, and waste naterial and debris shall be disposed of as directed at no

addi ti onal cost to the Governnent.

-- End of Section --
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SECTI ON 02250

FI LLS AND SUBGRADE PREPARATI ON

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1998) Particle-Size Anal ysis of
Soils
ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (2,700 kN-micu.m (56,000
ft-1bf/cu.ft)

ASTM D 2216 (1998 Laboratory Determ nation of Water
(Moi sture) Content of Soil, and Rock

ASTM D 2487 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Classification Systen

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 4914 (1994) Density of Soil and Rock in Place
by the Sand Repl acenent Method in a Test
Pit.

ASTM D 5030 (1994) Density of Soil and Rock in Place
by the Water Replacenent Method in a Test
Pit.

.2 COVPACTI ON EQUI PMENT

Conpaction shall be acconplished by tanping roller, rubber tired roller
vi bratory conpactor or nechanical tanpers. Al equipnment, tools, and
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machi nes shall be naintained in satisfactory working condition at al
times. Conpaction equi pnent shall be suitable for consistently producing
uni form soil densities.

1.3 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Field Density Tests; GA.
Treating of Conpacted Fill Mterials; GA

Copies of all laboratory and field test reports shall be submitted to the
contracting officer within 24 hours of the conpletion of the tests.

1.4 GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND COVPACTED BACKFI LLS
1.4.1 Contr ol

Moi sture-density relations shall be established by the Contractor. The
soi|l used for each nmaxi num density test shall be classified in accordance
with ASTM D 2487 and shall include a particle size analysis in accordance
with ASTM D 422. At |east one five point naxi mumdensity test shall be
made for every 10 field density tests. Field density test shall be
perfornmed by the Contractor at the frequency established in paragraph
1.4.1.2 Field Control, and in such locations to insure that the specified
density is being obtained. Misture-density relations and field densities
shal |l be reported on approved forns. One copy of density data |less dry
wei ght determinations shall be provided on the day each test is taken. The
conpl eted test reports shall be provided with the Contractor Quality
Control Report on the work day following the test.

1.4.1.1 Laboratory Control

Moi sture-density relations shall be established by the Contractor. One

noi sture-density relation shall be made for each classification, blend or
change in classification of soil naterials encountered. Approval of

noi sture-density relations shall be obtained prior to the conpacting of any
material in the work. The noisture-density relations shall be determ ned
in a laboratory in accordance with ASTM D 1557.

a. The desired amount of nixing water will be added for each
conpaction test specinen, nmixed well, and the nmixture will be placed
in a container with an airtight cover and allowed to cure for 24
hours. A shorter curing tinme may be all owed where tests show that
shortening the curing tine will not affect the results.

1.4.1.2 Fiel d Control
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1

1

Field in-place density shall be determined in accordance with ASTM D 1556.
The field noisture content shall be determined in accordance with ASTM D
2216. Determination of in-place densities using the nuclear nethod (ASTM D
2922) may be used to supplenent the sand cone density tests (ASTM D 1556).
When ASTM D 2922 is used, the calibration curves shall be checked and

adj usted using only the sand cone nethod as described in ASTM D 1556. Wen
mat eri al contain considerable anbunt of rock or coarse gravel in-place
density test nethod ASTM D 4914 or ASTM D 5030 shall be used. At |east one
adj acent sand cone test shall be perforned for every five nuclear density
tests performed. |If field density tests determ ned by the nucl ear nethod
vary by nore than 0.1 kil onewtons per cubic nmeter from conparison sand-cone
tests, and are consistently high or low, adjustrment of the calibration
curve is necessary.

a. In-Place Densities

One test per 750 cubic nmeters, for the first 7500 cubic neters of
material and one test for each 1500 cubic neters thereafter, or
fraction thereof, shall be nmade of each lift of fill or backfil
areas conpacted by other than hand-operated nmachines. At |east
one test shall be nade in each 0.6 neters |layer of conpacted fill
or backfill processed as a unit and not |ess than one test shal
be nmade in each area. One test per 300 cubic neters, or fraction
t hereof, shall be made of each lift of fill or backfill areas
conpact ed by hand-operated nmachi nes. The contractor CQC shal

mai ntain a log of all tests, which will, updated and submitted to
the contracting officer on a weekly basis. The test |og shal

i nclude: Test nunber (if retest shall include retest nunber),
date, feature of work, station and offset, weight of wet soil

wei ght of dry soil, percent of conpaction, optinum noisture
content, maxi mumdry unit weight, soil classification, in-place
density test nethods either sand-cone or nucl ear densineter.

4.2 Settling of Fills or Backfills with Water

Settling of fills or backfills with water will not be permtted.

4.3 Fill Material

Fill naterial shall be obtained fromthe required excavation. Materials
consi dered unsatisfactory for use as conpacted fill include but are not

limted to those materials containing roots and other organic matter,
trash, debris, chunks or clunps of cenented material, and shall contain no
st one whose greatest dinension is nmore than 3/4 the lift thickness. The
Contractor shall expect to break-down, crush or otherw se process required
excavation for use as fill material due to the cenmentation of in-situ
soils. Materials classified in ASTM D 2487 as M4, CH, Pt, OH, and OL are
al so consi dered unsatisfactory for use as conpacted fill. Material for
conpacted fill behind concrete structures shall contain |ess than 30
percent by wei ght passing the No. 200 sieve (75-nmm) and shall contain no
particle larger than 75 mllinmeters.

4.4 Pl acenment
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Fill nmaterial shall not be placed agai nst concrete which has not been in
pl ace at least 14 days or until the concrete has attained a strength of
17. 2 negapascal s when tested in accordance with the Section 03301
CAST- | N- PLACE STRUCTURAL CONCRETE. Heavy equi pnent shall not be operated
over pipes and buried structures until at least 0.6 neters of fill nateria
have been pl aced and conpacted over them Material fromthe top of the
pi pe or buried structure to 0.6 neters above pipe or buried structure shal
be conpacted by mechani cal tanpers or other equi pnent approved by the
Contracting Oficer. Conpacted fill shall be placed with suitable

equi prent in horizontal |ayers which before conpaction, shall not exceed
0.3 neters in depth for rubber-tired or vibratory rollers, 0.2 neters in
depth for tanping rollers, 0.1 neters in depth when nechanical tanpers are
used. The Contractor may vary the layer thickness within these linmts for
nost efficient operations. WMaterial containing stones shall be placed in a
manner to prevent the stones fromstriking the concrete structures and to
prevent the formation of voids.

1.4.5 Moi st ure Cont ent

Mat erial shall have a uniform noi sture content while being placed and
conpacted. Water shall be added at the source, if required, or by
sprinkling each layer of material during placement. Uniformdistribution
of noisture shall be obtained by disking, harrow ng, or otherw se
mani pul ating the soil during and after tine water is added. Material
contai ni ng an excess of moisture shall be manipulated with suitable

i npl enents to facilitate maxi mum aeration and shall be pernmitted to dry to
t he proper consistency before being conpacted. Fill shall have a nmaxi num
noi sture content of not nore than 2 percent above optimum and a mini num
noi sture content of not |ess than 2 percent bel ow optinmum

1.4.6 Conpaction

No | ayer of fill shall be conpacted before the practicable uniformnoisture
content has been obtained. Scarified areas shall be conpacted as specified
for the fill placed thereon. Rollers will not be pernitted to operate
within 0.3 nmeters of channel or structure walls or over buried structures
until the conpacted fill over the top of the structures has reached a depth
of 0.6 neters. Conpaction equiprent shall be so operated that structures
are not damaged nor overstressed during conpaction operations. Mechanica
tanpers shall be used for conpaction of fill material adjacent to
structures where rolling equi pnent is inpracticable for use in conpaction

1.5 COWPACTED FI LL, CHANNEL

1.5.1 I nvert

1.5.1.1 Preparation for Placing
The foundation for the conpacted fill to be placed and conpacted fill at
t he channel shall be cleared of all existing obstructions, vegetation and
debris. Any trash or debris shall be renpved in accordance with Section
02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS and Section 02200 EXCAVATI ON

Unsatisfactory or unstable (too wet) material not nmeeting the requirenents
for fill material shall be renpved where directed. The existing surfaces
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for the conpacted fill at the channel site shall be scarified to a depth of
0.15 neters and proofrolled by four passes of the conpaction equiprent.

The subgrade for the channel shall be prepared in accordance with

par agr aph: SUBGRADE PREPARATI ON

1.5.1.2 Conpaction

Each | ayer of the naterial shall be conpacted to not |ess than 95 percent
of maxi num density, per ASTM D 1557.

1.5.2 Behi nd Channel WAlls
1.5.2.1 Limtations on Equi pnent

The gross wei ght of any piece of equi pnent, or the conbi ned wei ght of any
conbi nati ons of equi pnment coupl ed together, used to place, noisten and/or
conpact fill behind channel walls and up to 0.6 neters above the top of
covered sections shall not exceed 16000 kil ograns, including dynam c forces
produced by vibratory equi pnment. Equi pment used to conpact the fill behind
the channel walls shall be of such size as to be capable of operating in
the area between the cut slope and the channel wall. Conpaction equi prent
will not be required to operate at elevations |lower than 0.6 neters above
the top of wall footings. This equipnent shall be of such size as to be
capabl e of operating in the area between the cut slope and the channel wal
at any point 0.6 neters above the top of the heel of wall footings.

1.5.2.2 Constructi on Bal ance

Fills behind wall on one side of the channel shall not exceed by nore than
1.5 nmeters the high of the fill behind the opposite channel wall at any
time during construction.

1.5.2.3 Conpaction

Each layer of fill behind channel walls, shall be conpacted to not |ess
than 90 percent of naxi mum density, per ASTM D 1557. The top 1 neters of

t he mai ntenance road adjacent to the channel wall shall be conpacted to not
| ess than 95% of maxi num density per ASTM D 1557.

1.5.2.4 Tri mm ng

The top of fill adjacent to channel walls shall be trimred to the |ines

i ndicated on the drawings with a tolerance of plus or mnus 25 mllineters.
Any nmaterial |oosened by triming shall be reconpacted and the area

noi stened and conpacted with one pass of a snopoth-wheel ed roller

Tol erances shall apply after rolling. Fill slopes shall be trimmed to a
uni formalignnent at the top of the bermand reasonably uniform slope at or
outside the |ines shown on the draw ngs.

1.5.2.5 Backfill Against Plywod at Ends of Pipe and Sewer Stubs
20-mllinmeter plywod shall be braced or otherwi se held flush against the

end of the pipe during backfilling. The Contractor shall make sure the
pl ywood is of sufficient size to adequately cover the pipe or sewer stub
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opening. The Contractor shall attach bl ocks or shins to roughly fit the
i nsi de dianeter of the pipe to assure that the plywood is not displaced
during backfilling.

1.5.3 Conpacted Fill Over Covered Channe

1.5.3.1 Gener a
No fill material shall be placed over the top of the covered channel until
all voids at the sides of the covered channel have been filled as descri bed
bel ow, and until all material has been conpacted to the specified density
to the top of the roof slab

1.5.3.2 Mat eri al
Materials for filling voids shall be clean sand, free of trash, organic
materials, debris, and with 100 percent passing the No. 4 (4.75-m) sieve
and not nore than 10 percent passing the No. 100 (150-nm sieve.

1.5.3.3 Pl acenment

The first layer of fill over the concrete box section shall be 0.3 neters
in thickness and shall be conpacted with a rubber-tired or vibratory roller
havi ng a maxi num wei ght if 9000 kil ograns. The remminder of the fill shal

be deposited in 0.15 neter layers and conpacted with rubber-tired or
vibratory rollers, or other approved equi pnent with a maxi rum wei ght of
9000 kilograns until the structure has a cover of at least 0.6 nmeters. The
remai nder of the conpacted fill shall be placed as specified in paragraph
1.5 - COWPACTED FI LL, CHANNEL of this section

1.5.3.4 Contractors Option
If the Contractor elects to |leave the inside forns and shoring in place,
perm ssion will be granted to place fill nmaterial 48 hours after concrete
has been pl aced.

1.5.3.5 Conpaction
Each layer of fill on top of the covered channel shall be conpacted to not
| ess than 90 percent of maxi num density, per ASTM D 1557. Conpacted Fill
under streets and nai ntenance roads shall be conpacted per paragraph
COVWPACTED FI LL, ROADWAY.

1.5.4 Conpacted Fill, Roadway

1.5.4.1 Conpaction
Fill shall be conpacted to not |ess than 95 percent of naxi num density per
ASTM D 1557 for the width of all traveled ways plus one (1) neter on each
si de t hereof.

1.5.4.2 Tri mm ng

Al'l street and mai ntenance road shoul ders and side slopes shall be tri med
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to the lines indicated on the drawings with a tol erance of plus or mnus 25
mllineters. Any material |oosened by trimmng shall be reconpacted and the
area noi stened and conpacted with one pass of a snpoth-wheeled roller

Tol erances shall apply after rolling. Fill slopes shall be trimmed to a
reasonably uniform slope at or outside the lines shown on the draw ngs.

1.6 COWPACTED FILL, DI SPCSAL SITE

1.6.1 Preparation for Placing
Foundati on of the conpacted fill to be placed and at disposal site shall be
cleared of all existing obstructions, vegetation and debris. Any trash or

debris shall be renmoved in accordance with Section 02150 CLEAR SI TE AND
REMOVE OBSTRUCTI ONS and Section 02200 EXCAVATI ON. Unsatisfactory or

unstable (too wet) nmaterial not neeting the requirements for fill nmateria
shal | be renoved where directed. The existing surfaces for the conpacted
fill shall be scarified to a depth of 6 inches and proofrolled by four

passes of the conpaction equi prent.
1.6.2 Fill Material

Excess satisfactory material fromthe required excavation not utilized for
channel construction shall be placed in disposal site within the Iines and
grades indi cated shown on drawi ng sheet 30. Materials considered
unsatisfactory for use as conpacted fill include but are not limted to
those materials containing roots and other organic nmatter, trash, debris,
chunks or clunps of cenented material, and shall contain no stone whose
greatest dimension is nore than 3/4 the lift thickness. Materials
classified in ASTM D 2487 as MH, CH, Pt, OH, and OL are al so consi dered

unsatisfactory for use as conpacted fill at disposal site. The Contractor
shal | expect to break-down, crush or otherw se process required excavation
for use as fill material due to the cenentation of in-situ soils.

1.6.3 Pl acenment

Fill naterial shall be placed in horizontal |ayers and noisture conditioned
bef ore conpacti on per paragraphs 1.4.4 and 1.4.5 of this section.

1.6.4 Conpaction

Each | ayer of the naterial shall be conpacted to not |ess than 90 percent
of maxi num density, per ASTM D 1557.

1.7 BACKFI LL
1.7.1 Structural Backfil
1.7.1.1 Locati on
Backfill shall consist of all fill against and/or around structures.

1.7.1.2 Mat eri al
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Backfill material shall be obtained fromthe required excavation as
approved by the Contracting Oficer. In general, the best materia
avai l able will be designated as backfill and fill about structures.
Backfill may consist of sand, gravelly sand, and silty sands. O ganic
material, silt, clay, broken concrete or pavenent, boul ders and ot her
unsatisfactory material shall not be used. Backfill for structures shal

not contain any stones larger than 75 mllineters.
1.7.1.3 Pl aci ng

Backfill material shall not be placed against concrete which has not been
in place at |east 14 days or until the concrete has attained a strength of
17. 2 negapascal s when tested in accordance with Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE. Backfill shall be placed in 0.1 nmeter |ayers.

1.7.1.4 Conpaction

Conpaction shall be not |ess than 90 percent of maxi mum density, per ASTM D
1557 unl ess noted or shown ot herw se.

1.8 SUBGRADE PREPARATI ON
1.8.1 Subgrade for Channe

Subgr ade preparation for channel shall include subgrade preparation for
areas to receive concrete, aggregate base course and/or bitumnm nous paving
for streets, access roads, maintenance roads, turnarounds, and invert
access ranps. All trash and debris shall be renoved in accordance with
Section 02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS and Section 02200
EXCAVATI ON. After the channel has been excavated to rough grade, the
entire channel invert, invert access ranp, and other area indicated above
shall be scarified to a depth of 0.15 nmeters, noisture conditioned and
proofrolled by 4 passes of the conpaction equi pnent and trimed to a

uni form grade and snoothed with a steel-wheeled roller to nake the subgrade
ready to receive concrete. |If the subgrade is disturbed by the Contractor's
operations or is overexcavated, or is soft or yielding, the subgrade shal
be restored to grade and conpacted to a density of 95 percent of naximum
density, per ASTM D 1557. The finished surface of the subgrade shall not
be nmore than 13 mllinmeter above the indicated grade at any poi nt when
tested with a 3 neters straight edge.

1.9 SO L STABI LI ZER

Soil stabilizer shall be placed on all exposed excavation and fill surfaces
after construction is conpleted. The soil stabilizer shall be a m xture of
pl aster and natural fiber nulch. The cellul ose fiber mulch shall be
produced from gri ndi ng cl ean whol e wood chi ps, or fiber produced from
ground newsprint with a | abeled ash content not to exceed 7 percent. The
pl aster shall consist of naturally occurring high purity processed gypsum
and additives. The gypsumshall be produced froma mined or quarried
source. The gypsum shall be processed to be conposed of crushed dry

cal ciumsul fate hem hydrate having a purity of not |ess than 88 percent.
The soil stabilizer shall be mxed with color pignents to match existing
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soil color on site. Color can be matched using the "Davis Colors" chart by
Soi | - Tech, Las, Vegas, Nevada, or equal. The gypsum and additives shall be
furni shed either in bags or bul k and be acconpanied by bills of |ading and
shi pping i nvoices. The shipping invoices for the gypsumshall state the
gypsumis purity content, dry wei ght, and source of nanufacture. Processed
gypsum t hat has becone partially air set, |lunpy, or caked shall not be
used. The plaster/cellul ose fiber mulch shall be applied at a rate of 6.75
tonnes of plaster mixed with 2.242 tonnes of fiber per hectare. The

pl aster/cellulose fiber mulch stabilizer shall formulate a protective
crust-like barrier within 4 to 8 hours after application. Application of
the plaster/cellulose fiber nmulch stabilizer will not be permtted when
weat her conditions are unsuitable for concrete placenent in accordance wth
Section 03301 CAST-1 N PLACE STRUCTURAL CONCRETE

PART 2 PRODUCTS ( NOT APPLI CABLE)
PART 3 EXECUTI ON ( NOT APPL| CABLE)

-- End of Section --
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SECTI ON 02316

EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soi
Classification Systen

.2 VEASUREMENT AND PAYMENT

No separate paynent will be nade for trench excavation and trench backfl
for utilities. Al costs in connection therewith shall be included in the
contract prices for itens to which the work applies.

.3 DEGREE OF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the nmaxi mum
density obtained by the test procedure presented in ASTM D 1557.

.4 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
submi ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports

Field Density Tests; GA. Testing of Backfill Mterials; GA
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Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM CGC, SW SP, SM SC and CL.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction
Unsatisfactory material also includes material classified by ASTM D 2487 as
CH, PT, OH, WMH, and OL and satisfactory material which contains root and
other organic matter, and frozen naterial. The Contracting O ficer shal

be notified of any contami nated naterials.

2.1.3 Cohesi onl ess and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as
GWN GP, SW and SP. Cohesive materials shall include materials classified
as GC, SC, M, CL, M4, and CH Materials classified as GMand SM shal |l be
identified as cohesionless only when the fines are nonpl astic.

2.1. 4 Unyi el di ng Materi al

Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 75 mllineters in any dinension or as defined by the pipe
manuf act urer, whichever is snaller.

2.1.5 Unstable Materia

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

2.1.6 Sel ect Granul ar Materi al

Sel ect granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nore than 10 percent by weight of materia
passing a 0.075 mm nesh sieve and no |l ess than 95 percent by wei ght
passing the 25 nm sieve. The naxi mum al | owabl e aggregate size shall be 13
mllineters, or the maxi mum size recomrended by the pi pe nanufacturer,

whi chever is smaller.

2.1.7 Initial Backfill Material

Initial backfill shall consist of select granular naterial or satisfactory
materials free fromrocks 25 mllineters or larger in any dinmension or
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free fromrocks of such size as recommended by the pi pe nanufacturer

whi chever is smaller. Wen the pipe is coated or wapped for corrosion
protection, the initial backfill material shall be free of stones |arger
than 13 nillineters in any di nension or as reconmended by the pipe
manuf act urer, whichever is snaller.

2.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
150 mm wide with mninmumthickness of 0.100 mm. Tape shall have a

m ni mum strength of 12.1 MPa | engthwi se and 10.3 MPa crosswi se. The tape
shal |l be nanufactured with integral wires, foil backing or other neans to
enabl e detection by a netal detector when the tape is buried up to 1 neter
deep. The tape shall be of a type specifically manufactured for narking
and | ocating underground utilities. The netallic core of the tape shall be
encased in a protective jacket or provided with other neans to protect it
fromcorrosion. Tape color shall be as specified in TABLE 1 and shall bear
a continuous printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, QOI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Pol i ce, and Fire Conmmunications

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated.

Excavation shall consist of the renoval of every type of naterial
encountered. The material to be renoved may include but is not limted to
hardpan, silt, sand, gravel, cobbles and boul ders, cenented
silt/sand/ gravel / cobbl es/ boul ders with vari ous degrees of cenentation
caliche, asphalt, vegetation, trash, and other debris. Excavation nay
require ripping or other rock-excavation techni ques. Use of the heavy
tractors equi pped with a ripper tooth, hoe-rans, and hydraulic or pneumatic
rock breaker could be necessary to excavate highly cenented soils. Rock or
cenented material fromrequired excavation to be used in conpacted fills
and backfills shall be crushed or otherw se reduced in size to neet
gradation requirenents prior to placenent or stockpiling. During
excavation, naterial satisfactory for backfilling shall be stockpiled in an
orderly manner at a distance fromthe banks of the trench equal to 1/2 the
depth of the excavation, but in no instance closer than 600 mm Excavated
material not satisfactory for backfill shall becone property of the
contractor and renoved fromthe project site. Gading shall be done as nay
be necessary to prevent surface water fromflowi ng into the excavation, and
any water accunulating shall be renoved to maintain the stability of the
bottom and sides of the excavation. Unauthorized overexcavation shall be
backfilled in accordance with paragraph BACKFI LLI NG AND COVMPACTI ON at no
additional cost to the Government.
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3.

1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or nade vertical, and of such width as reconmended in the
manufacturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls
nore than 1.5 neters high shall be shored, cut back to a stable slope, or
provi ded with equival ent nmeans of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nore than 1.5
neters high shall be shored. Trench walls which are cut back shall be
excavated to at |least the angle of repose of the soil. Special attention
shal |l be given to slopes which may be adversely affected by weather or

noi sture content. The trench width below the top of pipe shall not exceed
600 nm plus pipe outside dianmeter (O D.) for pipes of |less than 600 nm

i nsi de di aneter and shall not exceed 900 nm pl us pi pe outside dianeter for
sizes larger than 600 nminside dianeter. Were reconmended trench widths
are exceeded, redesign, stronger pipe, or special installation procedures
shall be utilized by the Contractor. The cost of redesign, stronger pipe,
or special installation procedures shall be borne by the Contractor w thout
any additional cost to the Governnent.

.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
beari ng and support. The trench subgrade shall not vary nore than 13
millineters fromthe indicated grade. Stones of 75 nillineters or greater
i n any dinmension, or as recomended by the pipe manufacturer, whichever is
snal l er, shall be renpved to avoid point bearing.

.1.1.2 Renoval of Unyiel ding Material

Where [overdepth is not indicated and] unyielding naterial is encountered

in the bottomof the trench, such material shall be renoved 150 millineters
bel ow the required grade and replaced with suitable naterials as provided

i n paragraph BACKFI LLI NG AND COVPACTI ON

.1.1.3 Rermoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renobved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable naterial is required due to the
Contractor's fault or neglect in perfornmng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

.1.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal

be [sufficient to | eave at |east 300 mmcl ear between the outer structure
surfaces and the face of the excavation or support nmenbers] [of sufficient
size to permt the placenent and renoval of forms for the full length and
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wi dt h of structure footings and foundati ons as shown.] Rock shall be

cl eaned of | oose debris and cut to a firmsurface either |evel, stepped, or
serrated, as shown or as directed. Loose disintegrated rock and thin
strata shall be renpved. Renoval of unstable material shall be as
speci fi ed above. When concrete or nasonry is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be made until
just before the concrete or nasonry is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Contracting Oficer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory [and unsatisfactory] [and wasted nmaterial s]
shal | be placed and graded as specified. Stockpiles shall be kept in a
neat and well drained condition, giving due consideration to drai nage at
all times. The ground surface at stockpile | ocations shall be cleared,
grubbed, and seal ed by rubber-tired equi pnent, excavated satisfactory and
unsatisfactory materials shall be separately stockpiled. Stockpiles of
satisfactory materials shall be protected from contam nati on which may
destroy the quality and fitness of the stockpiled material. |If the
Contractor fails to protect the stockpiles, and any material becones
unsatisfactory, such material shall be renoved and replaced with
satisfactory material from approved sources at no additional cost to the
Covernment. Locations of stockpiles of satisfactory materials shall be
subj ect to prior approval of the Contracting Oficer

3.2 BACKFI LLI NG AND COVPACTI ON
Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be
placed in | ayers not exceeding 150 mm | oose thickness for conpaction by
hand operated nmachi ne conpactors, and 200 mm | cose thi ckness for other than
hand operated nmachi nes, unless otherw se specified. Each |ayer shall be
conpacted to at |least 90 percent naxi mumdensity in accordance with ASTM D
1557.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall not be
backfilled until all specified tests are perforned.

3.2.1.1 Repl acenent of Unyiel ding Materi al

Unyi el ding material renmoved fromthe bottom of the trench shall be repl aced
with select granular nmaterial or initial backfill naterial

3.2.1.2 Repl acenent of Unstable Materia
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Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in | ayers not exceedi ng
150 mm | oose t hi ckness.

3.2.1.3 Beddi ng and Initial Backfil

Beddi ng material type and thickness shall be in accordance with pipe

manuf acturer recomrendations. Initial backfill material shall consist of
sel ect granular material and shall be placed and conpacted w th approved
tanpers to a height of at |east one foot above the utility pipe or conduit.

The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough conpaction
of the fill under the haunches of the pipe.

3.2.1. 4 Fi nal Backfil

The renmai nder of the trench shall be filled with satisfactory material and
conpacted to at |east 90 percent naxi mum density in accordance with ASTM D
1557 except, top 1 neter under under the roadways and nai ntenance roads

shal | be conpacted to not |ess than 95% of nmaxi mum density per ASTM D 1557.

3.2.2 Backfill for Appurtenances

After the manhole, catch basin, inlet, or simlar structure has been
constructed [and the concrete has been allowed to cure for 14 days,

backfill shall be placed in such a manner that the structure will not be
damaged by the shock of falling earth. The backfill material shall be
deposi ted and conpacted as specified for final backfill, and shall be

brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress.

3.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 Gas Distribution

Trenches shall be excavated to a depth that will provide not |ess than 450
mnm of cover in rock excavation and not |ess than 600 nm of cover in other
excavation. Trenches shall be graded as specified for pipe-Iaying
requirenents in Section 02256 GAS DI STRI BUTI ON SYSTEM

3.3.2 Wat er Lines
Trenches shall be of a depth to provide a mnimumcover of 750 mllineters
fromthe existing ground surface, or fromthe indicated finished grade,
whi chever is lower, to the top of the pipe. [For fire protection yard
mai ns or piping, an additional [???] mllimeters of cover is required.]
3.3.3 Pl astic Marking Tape
Warni ng tapes shall be installed directly above the pipe, at a depth of

[450] millinmeters below finished grade unl ess ot herw se shown.
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3.4  TESTING

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent.

3.4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer. The first inspection shall be at the
expense of the Governnent. Cost incurred for any subsequent inspection
requi red because of failure of the first inspection will be charged to the
Contractor.

3.4.2 Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the noisture-density relations of soils shall be determned
in accordance with ASTM D 1557. A mininum of one soil classification and
one noi sture-density relation test shall be perfornmed on each different
type of material used for beddi ng and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunbers to ensure that the specified
density is being obtained. A mninmmof one field density test per lift of
backfill for every 200 neters of installation shall be perforned. One

noi sture density relationship shall be deternined for every 500 cubic neters
of material used. Field in-place density shall be determ ned in accordance
with ASTM D 1556 or ASTM D 2167. Trenches inproperly conpacted shall be
reopened to the depth directed, then refilled and conpacted to the density
specified at no additional cost to the Governnent.

3.4.4 Di spl acenment of Sewers

After other required tests have been perforned and the trench backfil
conpacted to 600 mllineters above the top of the pipe, the pipe shall be
i nspected to determ ne whet her significant displacenment has occurred. This
i nspection shall be conducted in the presence of the Contracting Oficer
Pi pe sizes larger than 900 mm shall be entered and exam ned, while smaller
di ameter pipe shall be inspected by shining a |ight or |aser between
manhol es or manhol e | ocations, or by the use of tel evision caneras passed
through the pipe. |If, in the judgenent of the Contracting Oficer, the
interior of the pipe shows poor alignnment or any other defects that woul d
cause i nproper functioning of the system the defects shall be renedi ed as
directed at no additional cost to the Government.

-- End of Section --
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SECTI ON 02600

STONE PROTECTI ON

PART 1 GENERAL

1.

1  SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-01 Dat a

Source of Stone; GA
The submittal shall include the nanme and | ocation of the Contractor's
pur posed quarry source in accordance wth paragraph: Source Authorization.
Testing Facilities; GA
The submittal shall include the name of the Contractor's gradation sanpling
and testing |aboratory in accordance with paragraph: G adation Sanpling
and Testi ng.

SD- 08 St at ement s
Met hod of Pl acenent; GA
The submittal shall include a detailed description of the proposed nethod
of placenent of stone including the equi pnent to be used and | ogistic
consi derati ons.

SD-09 Reports
Gradation Testing; FIO
Results of required gradation tests, in accordance wi th paragraph:
Gradation Sanpling and Testing, shall be submtted prior to placenent of

st one.

SD- 14 Sanpl es
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Stone Quality; FIO

Sanpl es of stone for testing, in accordance w thparagraph: Quality
Conpl i ance Testing, shall be submitted 45 days in advance of the tinme when
the stone is to be used.
SD- 18 Records
Waybill's and Delivery Tickets; FIO
Copi es of waybills or delivery tickets shall be submtted in accordance
wi th paragraph: Waybills and Delivery Tickets.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Definitions

2.1.1.1 Rounded St one.

Stone which is obtained fromalluvial deposits and is nearly spherical and
wel | rounded.

2.1.1.2 Angul ar St one.
Stone which is obtained from bedrock deposits and is angul ar in shape.

2.1.2 Gener a
The Contractor shall make all arrangenents, pay all royalties, and secure
all pernmits for the procurenent, furnishing and transporting of stone. The
Contractor shall vary the quarrying, processing, |oading and placing
operations to produce the sizes and quality of stone specified. |If the
stone being furnished by the Contractor does not fully nmeet all the
requi renents of these specifications, the Contractor shall furnish, at no
additional cost to the Governnment, other stone neeting the requirenents of
t hese specifications.

2.1.3 St one Sources

2.1.3.1 Stone from Proj ect Excavation

Stone conformng to these specifications will not be available fromthe
requi red excavations. The required stone will need to be obtained from
of fsite sources.

2.1.3.2 Sour ce Aut horization
Before any stone is produced froma source for conpletion of the work under

this contract, the source of stone nust be authorized by the Contracting
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Oficer's Representative. Authorization of a stone source shall not be
construed as a waiver of the right of the Governnent to require the
Contractor to furnish stone which conplies with these specifications.

Mat erial s produced froml ocalized areas, zones or strata will be rejected
when such materials do not conply with the specifications.

2.1.3.3 Sour ce Devel opnent

Bef ore a proposed source or sources of stone will be considered for
sanpling and testing, the Contractor nust denonstrate that the source has
sufficient stone to fulfill the contract requirenents. |f sufficient

amounts of stone conformng to these specifications are not available from
a source or sources used in the work, the Contractor shall submt stone
from anot her source for authorization

2.1.3.4 Sour ce Docunent ati on

Aut hori zation of a proposed stone source will be based on test results
and/ or service records. In general, current Corps of Engineers test
results shall be required as outlined in paragraph: Quality Conpliance
Testing, below. 1In special cases, however, the Contracting Oficer's
Representative may el ect to use either past Corps of Engineers test
results, test results fromother agencies or private |aboratories, or
service records. A service record is considered to be acceptable if stone
fromthe proposed source has remai ned sound and functional after at |east
10 years of exposure on a project simlar to the one to be constructed
under these specifications.

2.1.3.5 Potential Stone Sources
The following are two quarry sources in the project area which have either

undergone recent quality conpliance testing for use on Corps of Engi neers
projects or have acceptable service records:
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Quarry Locati on
El Dor ado Hender son
Sl oan SWof City of Las Vegas

Listing of a stone source is not to be construed as authorization of al
materials fromthe source, nor as a waiver of inspection and testing of
the source. Stone produced fromany |isted source nmnust neet all the
requirenents set forth in these specifications. Listing of a stone source
is also not to be construed as an indication that the source can produce
the total quantity of stone required for the project. Stone may be

furni shed fromother sources designated by the Contractor and authorized
by the Contracting Oficer's Representative subject to the conditions
stated herein.

2.1. 4 Stone Quality
2.1.4.1 Qual ity Conpliance Testing

Sanpl es for Corps of Engineers testing as specified in paragraph: Source
Docurent ation shall be subnitted a mininumof 45 days in advance of the
time when the stone will be required in the work. Stone from a proposed
source will be tested by the Governnent for quality conpliance. The first
test shall be at Governnent expense, however, if the stone fails the tests,
or if the Contractor desires to utilize nmore than one source, additiona
testing will be perforned by the Government at the Contractor's expense.
The cost of additional testing will be deducted from paynent due the
Contractor in the anbunt of $4500 for each sanple tested. All test sanples
(136 kilogranms m ninmun) shall be representative of the stone source and
shal | be obtained by the Contractor under the supervision of the
Contracting Oficer's Representative and delivered at the Contractor's
expense to a testing | aboratory approved by the Contracting Oficer's
Representative. The testing |aboratory suggested by the Contractor and
specified by the Contracting Officer's Representative shall be under the
supervision of a licensed civil or geotechnical engineer or a

i censed/ regi stered geol ogi st.

2.1.4.2 Stone Quality Testing Requirenents

Stone shall be subjected to such tests as are necessary to denonstrate to
the satisfaction of the Contracting Officer's Representative that the
materials are acceptable for use in the work. At a nminimmthe stone shal
neet the follow ng test requirenents.

Test Test Met hod Requi r enent
Specific Gavity (Bul k SSD) ASTM C 127 2.60 m ni num
Absor ption ASTM C 127 2. 0% maxi mum
Sul f at e Soundness ASTM C 88(1) 10% max. | oss(2)
Abr asi on Loss ASTM C 535 50% max. | oss(2)

In addition to the above tests, the stone shall be subjected to a
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petrographic and X-ray diffraction analysis in accordance with ASTM C
295(3). The stone nmust not contain any expansive clays. Stone for grouted
stone protection shall not contain excessive anmounts of del eterious

m nerals associated with alkali-silica or alkali-carbonate reactions as
described in ASTM C 33.

NOTE: (1): The test shall be nade on 50 particles each wei ghing 100
grams, +/-25 grans, in lieu of the gradation given in ASTM C 88.

NOTE: (2): Stone which has a |oss greater than the specified Iimt
will be accepted if the Contractor denobnstrates that the stone has a
sati sfactory service record.

NOTE: (3): The test procedure for Petrographic and X-ray Diffraction
is performed according to ASTM C 295, except for the follow ng:

(a) A color, mcroscopic photograph shall be nade of each stone
type and the individual mnerals within the stone shall be
identified by |abels and arrows upon the photograph

(b) A very detail ed nmacroscopic and mnicroscopi c description shal
be nmade of the stone, to include the entire mineral constituents,
i ndi vi dual sizes, their approxi mate percentages and m neral ogi ca
histories. A description of stone hardness, texture, weathering,
and durability factors shall also be discussed.

(c) Awitten summary of the suitability of stone for use as
riprap based on the Petrographic and X-ray tests and the results
of ASTM C 535 shall be presented in the final |aboratory report on
stone quality.

2.1.4.3 Stone Acceptance Criteria

Prior to placenent, all stone shall be subject to acceptance by the
Contracting Oficer's Representative. Acceptance of any stone shall not
constitute acceptance of all stone froma source. Al accepted stone shal
be:

a. of the sane lithology as the original stone fromwhich test
results or service records were taken as a basis for authorization
of the source

b. sound, durable and hard, and free from |l ani nations, weak

cl eavages, undesirabl e weathering, or blasting or handling-induced
fractures (or fracture zones which subtend nore than 1/3 of the
total circunference of the stone along the plane of fracturing);

c. of such character that it will not disintegrate fromthe
action of air, water, or the conditions of handling and pl aci ng;
and,

d. clean and free fromearth, clay, refuse, or adherent coatings.

2.1.4.4 Ungr out ed St one

SECTI ON 02600 Page 7



LONER FLAM NGO DI VERSI ON CHANNEL DACW9- 00- B- 0012

Ungrouted stone shall be angular quarried material with a shape which
assures interlocking with adjacent stone, and with the greatest dinension
of each piece not greater than 3 tines the | east dinension

2.1.5 Gradati on
2.1.5.1 Cener a

Al'l points on individual grading curves shall be between the boundary
limts as defined by smooth curves drawn through specified grading limts
pl otted on a nechani cal analysis diagram The individual grading curves
shal | not exhibit abrupt changes in slope denoting skip grading or scal ping
of certain sizes. Specified grading of all material shall be nmet both at

the source and as delivered to the project. In addition, material not
neeting the required grading due to segregation or degradation during

pl acenent shall be rejected. |If test results show that stone does not neet
the required grading, the hauling operation will be stopped i nmedi ately and
will not resune until processing procedures are adjusted and a gradation

test is conpleted showi ng gradation requirenent are met. Al gradation
tests shall be at the expense of the Contractor. The relationship between
stone size (dianeter) and weight in the tables belowis based on the vol une
nm dway between a sphere and a cube and a specific gravity of 2.65.

2.1.5.2 St one
Stone shall be quarried, angular stone reasonably well-graded within the

limts specified bel ow, when tested in accordance with ASTM D 5519, Test
Met hod A.

Appr oxi mat e Per cent
Aver age Smal | er
Diameter (mm (by wei ght)
Quu)
460- 340 100
300- 270 50
240- 180 15

2.1.5.3 Gradation Sanpling and Testing

Testing shall be the responsibility of the Contractor and shall be
perfornmed at no additional cost to the Governnent. Tests shall be
perfornmed by an approved testing | aboratory on sanples selected by the
Contracting Oficer's Representative. Testing may be done by the
Contractor, subject to approval by the Contracting O ficer's

Representative. |f the Contractor elects to establish testing facilities,
approval of such facilities shall be based on conpliance with ASTM E 548,
and no work requiring testing will be permtted, until the Contractor's

facilities have been inspected and approved by the Contracting Officer's
Representative. Testing shall be supervised by a registered G vi

Engi neer, experienced in rock-testing. The Governnment reserves the right
to performcheck tests and to use the Contractor's sanpling and testing
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facilities to nake the tests. One gradation test shall be required at the
begi nni ng of production prior to delivery of stone fromthe source to the
project site. A mnimmof one additional test shall be required during

t he placenent of the stone, at the discretion of the Contracting Officer's
Representative

.1.6 Rej ect ed Stone

Stone of unsuitable quality and/or size distribution as required by these
specifications shall be rejected. Any rejected stone shall be pronptly
renoved fromthe project at no expense to the Governnent. Any portions of
the work covered by these specifications containing rejected stone will be
consi dered i nconpl et e.

PART 3 EXECUTI ON

3.

3.

1 FOUNDATI ON PREPARATI ON
1.1 Cener al

Subgrade preparation for nmaterial placenment shall conformto the provisions
of SECTION. 02250 FILLS AND SUBGRADE PREPARATION. Areas on which stone is
to be placed shall be trimred and dressed to conformto cross sections

i ndicated or directed, within an all owabl e tol erance of plus or minus 51 nm
fromthe theoretical slope |ines and grades. Were such areas are bel ow
the allowable minus tolerance Iimt, they shall be brought to grade by

filling with earth simlar to the adjacent naterial and well conpacted, or
by filling with approved material, and no additional payment will be made
for any material thus required. Imediately prior to placing the stone,

t he prepared base shall be inspected by the Contracting Oficer's
Representative and no material shall be placed thereon until that area has
been approved.

.2 PLACEMENT

2.1 Cener al

Except as otherwi se specified, the limts of stone in place shall foll ow,
wi th reasonabl e variation, the indicated |lines and sl opes, w thout

conti nuous under- or overbuilding. For all stonework, the Contractor shal
submt the nethod of placenment to the Contracting Officer's Representative
for approval, before placenment begins.

.2.2 St one

Stone shall be placed in a manner to produce a reasonably well-graded nass
with the mninum practi cabl e percentage of voids, and shall be constructed
to the lines and grades indicated or directed. Stone shall be placed to
its full course thickness in one operation fromthe bottom of the slope to
the top of the slope and in a nanner to avoid displacing the underlying
material. Material shall not be dropped froma height of nore than 460 mm
Met hod of placenent shall be submitted to Contracting Officer's

Representative for approval prior to conmencenent of placenent operations.
The Contractor shall maintain the stone protection until accepted and any
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mat eri al displaced by any cause shall be replaced at his expense to the
lines and grades shown on the drawi ngs. Self propelled equi pnment shall not
be used on the slopes. Hand placing, barring, or placing by crane will be
required only to the extent necessary to secure the results specified.

Pl aci ng stone by dunping into chutes or by sinmlar nmethods likely to cause
segregation will not permitted. A tolerance of mnus 25 mmto plus 51 nm
fromthe indicated slope Iines and grades will be allowed in the finished
surface, except that either extreme of such tol erance shall not be

conti nuous over an area greater than 18 square neters.

3.3 DELI VERY
3.3.1 St one

Al'l stone delivered by rail or truck shall be weighed and the scale tickets
certified by authorized weighers. Al railroad cars and trucks used for
delivering stone shall be plainly nunbered.

3.3.2 Scal es

Scal es used for neasurenent shall, at the option of the Contractor, be
either public scales or approved scal es provi ded by the Contractor.

Wei ghing shall be at the point nearest the work at which the public scale
is available or at which it is practicable for the Contractor to provide a
scale. Scales shall be standard truck scal es of the beamtype. The scales
shal |l be of sufficient size and capacity to acconmpdate all trucks used in
hauling the material. Scales shall be tested, approved, and seal ed by an
i nspector of the State Inspection Bureau charged with scal es i nspection
within the state in which the project is located. Scales shall be
calibrated and reseal ed as often as necessary to insure continuous
accuracy. The necessary nunber of standard weights for testing the scales
shall be on hand at all times and, if an official inspection bureau of the
state is not available, the scales will be tested by the Contracting
Oficer's Representative

3.3.3 Waybi | I's and Delivery Tickets

Copi es of waybills or delivery tickets shall be submitted to the
Contracting Oficer's Representative during the progress of the work. The
Contractor shall furnish the Contracting Oficer's Representative scale
tickets for each load of material weighed; these tickets shall include tare
wei ght, identification mark of each vehicle weighed, date, tine, and

| ocation of the |oading. Tickets shall be furnished at the point and tine
i ndividual |oads arrive at the work site. A master log of all vehicle

| oadi ng shall be furnished for each day of |eading operation. The
Contractor shall file with the Contracting Officer's Representative the
master |og of |oadings, certified waybills and/or certified tickets within
24 hours of naterial delivery. Prior to the final paynent, the Contractor
shall furnish witten certification that the material recorded on the
submtted waybills and/or certified tickets was actually used in the
construction covered by the contract.

-- End of Section --
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SECTI ON 02650

GROUTI NG STONE PROTECTI ON

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 33 (1993) Concrete Aggregates

ASTM C 143 (1990a) Slunp of Portland Cenent Concrete
ASTM C 150 (1992) Portland Cenent

ASTM C 172 (1990) Sanpling freshly M xed Concrete
ASTM C 309 (1993) Liquid Menbrane- Form ng Conpounds

for Curing Concrete

ASTM C 494 (1992) Chenical Adnixtures for Concrete

.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Grout Mx Design; GA
Fifteen days prior to placenent of concrete, the contractor shall submit to
the Contracting Officer the detailed m xture proportions for the specified
grout.

SD- 13 Certificates
Portl and Cenent; GA.
Certificates of conpliance attesting that the concrete nmaterials neet the
requi renents of the specifications shall be subnitted in accordance wth
t he Special C ause, CERTIFI CATE OF COWPLI ANCE. Cenent will be accepted on
the basis of a manufacturer's certificate of conpliance, acconpani ed by

mll test reports that the nmaterial neets the requirenments of the
speci fications under which it is furnished.
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Curing Materials; GA

Certificates of conpliance attesting that the curing materials neet the
requi renents of the specifications shall be subnitted in accordance with
t he Special C ause, CERTIFICATE OF COVPLI ANCE. Curing materials will be
accepted on the basis of a manufacturer's certificate of conpliance.

.3 PROTECTI ON OF COVPLETED WORK

After conpletion of any panel, no worknman or other |oad shall be permtted
on the grouted surface for a period of 24 hours. The grouted surface shal
be protected frominjurious action of the sun; shall be protected from
rain, flow ng water, and nmechanical injury and shall be noist cured or
menbrane cured at the Contractor's option

.4 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

4.1 Aggr egat es

Aggregates shall be delivered to the site of the grout batching and m xing
pl ant and stockpiled in such manner as to preclude intermngling of
different materials or the inclusion of foreign materials in the stockpiles
or batching operations. Sufficient aggregates shall be maintained at the
site at all tines to permt continuous placenent and conpletion of any lift
or section of grout started.

.4.2 Portl and Cenent

Cenent shall be supplied in bulk. Carriers and systens for distribution of
the cenent will be acconplished in adequately desi gned weat her-ti ght

trucks, conveyors, or other neans that will protect the material from
exposure to noisture. All storage facilities shall pernmt easy access for

i nspection and identification. Sufficient materials shall be in storage to
conplete any lift or placenent of grout started.

.5 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tines to all parts of the
pl aci ng operation and grout production plant for checking the adequacy of
the equi pnent in use; inspecting operation of the plant; verifying weights,
proportions, and character of materials; and installation of the grout and
application of curing materials.

.6 WAYBI LLS AND DELI VERY TI CKETS

Before the final statement is allowed, the Contractor shall file with the
Contracting O ficer certified waybills and certified delivery tickets for
all cenment and grout actually used in the construction

PART 2 PRODUCTS

2.

1 GROUT
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2.

1.1 Aggr egat es

Fi ne and coarse aggregates shall neet the quality and gradi ng requirenents
of ASTM C 33. Gradation for fine aggregate shall either conformto the
requi renents of ASTM C 33 or conformto those nornally used locally in the
construction of highways by the state of Nevada. Coarse aggregate shal
conformto the grading requirenents of ASTM C 33, Size No. 8.

1.2 Portl and Cenent

Portl and cenent shall conformto the requirenents of ASTM C 150, Type ||
| ow al kal i .

.1.3 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free from
i njurious amounts of oil, acid, salt, or alkali.

1.4 Curing Conpound

Menbrane curing conpound shall conformto ASTM C 309, Type 2.

.2 PROPORTI ONI NG OF M XTURE

Grout shall be conposed of cenent, sand, and water m xed in the proportions
as directed. The estinmated cenent content requirenment per cubic neter of
grout shall be 10 sacks. The water content of the nix shall not exceed 32
liters per sack of cement. |In calculating total water content of the m x

t he amount of noisture carried on the surfaces of aggregate particles shal
be i ncl uded.

PART 3 EXECUTI ON

3.

3.

3.

1 CONDI TI ONI NG OF UNDERLYI NG MATERI ALS

Prior to grouting, the stone shall be thoroughly washed with water to wash
down the fines and to prevent absorption of water fromthe grout. The
stone shall be kept wet just ahead for the actual placing of grout.

Exi sting stone protection to be grouted shall be cleaned of all soil
vegetation, and debris to a mninumdepth of 300 millineters prior to
washi ng.

.2 PREPARATI ON OF GROUT

Slunmp of grout mx shall be between 225 and 250 millineters for the first
course and between 175 and 200 millimeters for the second course or where
one course is placed. The consistency of the grout shall be such as to
permt gravity flowinto the interstices of the stones with the help of
spadi ng, rodding, and broomng. Gout batches in the sane course shall be
uniformin mx, size, and consistency.

3 PLACI NG

3.1 M xi ng Tinme
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The grout shall be mxed in a concrete mxer in the manner specified for
concrete, except that time of mxing shall be as long as is required to
produce a satisfactory mixture, and the grout shall be used in the work
within a period of 30 mnutes after mxing. Retenpering of grout wll not
be permtted.

3.3.2 Weat her Linmtations
3.3.2.1 Hot Weat her Pl acing

The tenperature of the grout when deposited in the proper |ocation shal
not exceed 29 degrees C except as directed by the Contracting Oficer

3.3.2.2 Col d Weat her Pl aci ng

No grout shall be prepared except when the air tenperature is at |east 4
degrees C. in the shade and rising. Materials entering the mixer shall be
free fromice, snow, and frozen lunmps. A non-chloride based accel erating
adm xture, conformng to the requirenents of ASTM C 494, nay be used when
approved in advance, by the Contracting Oficer

3.3.3 Deposi ti on of G out

The grout shall be placed in one course on the invert and two courses on
side slopes. Each course shall be placed fully, extending fromtoe to top
of side slopes. In conditions where the stone is not placed on the slope
in a continuous operation due to slope length; the grout shall be placed in
two operations. The first operation shall begin at the toe and continue to
approxi nately two feet above the dunped stone section. The second
operation shall continue fromthe end of the first to the top of the side
slope. Gout placing at each operation shall be a continuous process. The
grout shall be brought to the place of final deposit by approved neans and
di scharged directly on the stone. The use of a concrete shoot in placing
grout will not be allowed. A splash plate of netal or wood shall be used
where necessary to prevent displacenent of stone directly under discharge.
The flow of grout shall be directed with broons or other approved baffles
to cover the entire area and to assure that all crevices are filled.
Sufficient barring shall be done to | oosen tight pockets of stone and
otherwi se aid the penetration of grout. The first course shall fully
penetrate the stone blanket. The second course shall be placed as soon as
the first course has sufficiently stiffened so that it will not flow when
additional grout is added. On side slopes, all brooning shall be uphill

3.4 FI NI SHI NG

Pl acenent and brooning of the grouted surface shall be such that the outer
| ayer of rock projects 1/3 to 1/4 their dianmeter above the grouted surface
except on the access ranps where grout is to be finished flush with the
tops of the stones to create a snooth surface suitable for vehicular
traffic. After the top course has stiffened the entire surface shall be
re-brooned to elimnate runs in the top course and to fill voids caused by
sl oughing of the layers of grout.
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3.

5 CURI NG AND PROTECTI ON

Curing of the grouted surface shall be acconplished by one of the follow ng
nmet hods.

.5.1 Moi st Curi ng

Moi st curing shall consist of covering the grout with a uniformthickness
of at least 150 millineter of sand which shall be kept continuously
saturated for a period of 14 days.

.5.2 Curing Conpound

Curing conpounds shall be applied as soon as the free water di sappears and
shall be applied in a 2-coat continuous operation by approved
power - sprayi ng equi pnent at a rate not to exceed 5 square neter per liter
for the conbined coats. The second coat shall be applied to overlap the
first coat in a direction approximately at right angle to the direction of
the first application.

.6 CONTRACTOR QUALI TY CONTROL

.6.1 Cener al

The individuals who sanple and test grout as required in this specification
shal | have denmponstrated a know edge and ability to performthe necessary
test procedures equivalent to the ACI mnimum guidelines for certification
of Concrete Field Testing Technicians, Gade I.

.6.2 I nspection Details and Frequency of Testing

.6.2.1 Preparations for Placing

Stone, foundation, forns, and enbedded itens shall be inspected in
sufficient time prior to each grout placenent by the Contractor to certify
to the Contracting Oficer that is ready to receive grout.

.6.2.2 Sl unp

Sl unmp shall be checked twi ce during each shift that grout is produced.
Sanpl es shall be obtained in accordance with ASTM C 172 and tested in
accordance with ASTM C 143.

.6.2.3 Consol i dati on and Protection

The Contractor shall ensure that the grout is properly installed, finished,
protected, and cured.

.6.3 Action Required

.6.3.1 3.6.3.1 Placing

The placing foreman shall not permt placing to begin until he has verified
that there is an adequate nunber of nmen with appropriate bars and other
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such tools are available for the necessary barring and adjustnent of stone
as required above.

3.6.3.2 Sl unp

Whenever a test is outside the specification linmts, the results of the
test shall be reported to the Contracting O ficer and another test shall be

i mediately taken. If the results of the subsequent test indicates that
the slunp is not being net, the placenent will cease and the contractor
will readjust the m x design to achieve the proper slunp. The adjusted mx

will continue to neet the requirenents specified above.

3.6.4 Reports
The results of all tests and inspections conducted at the project site
shall be reported informally at the end of each shift and in witing weekly
and shall be delivered to the Contracting Officer within 3 days after the
end of each weekly reporting period. See Section 01440: CONTRACTOR QUALITY
CONTROL.

-- End of Section --
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SECTI ON 02700

S| DEDRAI NS

PART 1 GENERAL

1.1 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 06 Instructions
Pl aci ng Pi pe; GA

Printed copies of the manufacturer's recommendations for installation
procedures of the naterial being placed, prior to installation

SD- 13 Certificates
Pi pel i ne Testing; GA.

Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed.

1.2 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

1.2.1 Del i very and Storage.
Materials delivered to site shall be inspected for danmage, unl oaded, and
stored with the mnimum of handling. Do not store materials directly on
the ground. |Inside of pipes and fittings shall be kept free of dirt and
debris. Gasket materials and plastic nmaterials shall be protected from
exposure to the direct sunlight over extended peri ods.

1.2.2 Handl i ng.
Materials shall be handled in such a manner as to insure delivery to the
trench in sound undamaged condition. Pipe shall be carried to the trench
not dragged.

PART 2 PRODUCTS.

2.1 Pl PE FOR SI DE DRAI NS
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Pi pe for side drains shall be of the sizes indicated and shall conformto
the requirenents specified.

2.1.1 Concrete Pipe.

Concrete pipe shall conformto ASTMC 76, Class Ill or IV or to ASTM C 655
with a D-Load equal to or greated than that indicated to produce a 0.3 nm
crack.

2.2 M SCELLANEQUS MATERI ALS
2.2.1 Concrete.

Unl ess ot herwi se specified, concrete and reinforced concrete shall conform
to the requirenents for 25 Moa concrete under Section 03301 CAST-I| N PLACE
STRUCTURAL CONCRETE

2.2.2 Joints.
2.2.2.1 Mortar joints.

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conformto ASTM C 270, Type M except the
maxi mum pl acenent tine shall be 1 hour. The quantity of water in the
m xture shall be sufficient to produce a stiff workable nortar. Water shal
be clean and free of harnful acids, alkalies, and organic inpurities. The
nortar shall be used within 30 nminutes after the ingredients are nixed with
water. The inside of the joint shall be w ped clean and finished snoot h.
The nortar head on the outside shall be protected fromair and sun with a
proper covering until satisfactorily cured.

2.2.2.2 Fl exi bl e Watertight Joints For Concrete Pipe.

Fl exi bl e watertight joints shall be nade with plastic or rubber-type
gaskets for concrete pipe. The design of joints and the physica
requirenents for plastic gaskets shall conformto AASHTO M 198, and
rubber-type gaskets shall conformto ASTM C 443. Gaskets shall have not
nore than one factory-fabricated splice, except that two factory-fabricated
splices of the rubber-type gasket are permitted if the nominal dianeter of
t he pi pe being gasketed exceeds 1.35 m

PART 3 EXECUTI ON

3.1 EXCAVATI ON FOR PI PE SI DE DRAI NS AND DRAI NAGE STRUCTURES.
Excavation of trenches and for appurtenances and backfilling for culverts
and stormdrains shall be in accordance with the applicable portions of
Section 02200 EXCAVATI ON and the requirenents specified bel ow.

3.1.1 Trenchi ng.
The width of trenches at any point below the top of the pipe shall be not

greater than the outside dianeter of the pipe plus 150 mMmto permt
sati sfactory jointing and thorough tanping of the beddi ng nmaterial under
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and around the pipe. Sheeting and bracing where required shall be placed
within the trench width as specified. Care shall be taken not to
over excavat e

3.1.2 Rermoval of Rock

Rock in either |edge or boulder formation shall be replaced with suitable
materials to provide a conpacted earth cushion having a thickness between
unremoved rock and the pipe of at |east 200 nmor 85 mmfor each neter of
fill over the top of the pipe, whichever is greater, but not nore than
three-fourths the nom nal dianeter of the pipe. Were bell-and-spigot pipe
is used, the cushion shall be maintained under the bell as well as under
the straight portion of the pipe. Unless otherw se specified, materia
used to replace unstable naterial or rock excavati on shoul d be conpacted
to a mninumdensity of 90 percent for cohesive soils and 95 percent for
noncohesive soils, as determined by ASTM D 1557. Rock excavation shall be
as specified and defined in Section 02200 EXCAVATI ON

3.1.3 Rermoval of Unstable Material

Where wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determined by the Contracting O ficer,is unexpectedly encountered
in the bottomof a trench, such material shall be renpbved to the depth

required and replaced to the proper grade with select granular naterial
conpacted as provided in paragraph Removal of Rock. When renoval of
unstable material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renpval, or other specified
requi renents, such renoval and repl acenent shall be perforned at no
addi ti onal cost to the government.

3.2 BEDDI NG
3.2.1 Concrete Pipe.

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire length of the pipe. Wen no bedding class is
specified or detailed on the drawi ngs, concrete pipe shall be bedded
carefully in a soil foundation accurately shaped and rounded to conformto
the | owest one-fourth of the outside portion of circular pipe or to the

| ower curved portion of pipe arch for the entire |l ength of the pipe or pipe
arch. Wen necessary, the bedding shall be tanped. Bell holes and
depressions for joints shall be only of such length, depth, and width as
required for properly nmaking the particular type of joint.

3.3 PLACI NG PI PE

Each pi pe shall be carefully exam ned before being laid, and defective or
damaged pi pe shall not be used. Pipelines shall be laid to the grades and
al i gnnment indicated. Proper facilities shall be provided for |owering
sections of pipe into trenches. Under no circunstances shall pipe be laid
in water, and no pipe shall be laid when trench conditions or weather are
unsuitable for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. All pipe in place
shal | be inspected before backfilling, and those pipes damaged during
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pl acenent shall be renobved and replaced at no cost to the Government.
3.3.1 Concrete Pipe.

Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

3.4 JONTS.
3.4.1 Cenent - Mortar Bel | -and- Spi got Joint.

The first pipe shall be bedded to the established gradeline, with the bel
end pl aced upstream The interior surface of the bell shall be carefully
cleaned with a wet brush and the |ower portion of the bell filled with
nortar to such depth as to bring inner surfaces of abutting pipes flush and
even. The spigot end of each subsequent pipe shall be cleaned with a wet
brush and uniformy matched into a bell so that sections are closely
fitted. After each section is laid, the renmainder of the joint shall be
filled with nortar, and a bead shall be formed around the outside of the
joint with sufficient additional nortar. |If nortar is not sufficiently
stiff to prevent appreciable slunp before setting, the outside of the joint
shal | be wrapped or bandaged with cheesecloth to hold nortar in place.

3.4.2 Cenent - Mort ar Tongue- and- G- oove Joi nt.

The first pipe shall be bedded carefully to the established gradeline with
the groove upstream A shall ow excavation shall be made underneath the
pipe at the joint and filled with nortar to provide a bed for the pipe.
The grooved end of the first pipe shall be carefully cleaned with a wet
brush, and a | ayer of soft nortar applied to the |ower half of the groove.
The tongue of the second pipe shall be cleaned carefully with a wet brush;
while in horizontal position, a |ayer of soft nortar shall be applied to

t he upper half of the tongue. The tongue end of the second pipe then shal
be inserted in the grooved end of the first pipe until nortar is squeezed
out on interior and exterior surfaces. Sufficient nortar shall be used to
fill the joint conpletely and to forma bead on the outside.

3.4.3 Fl exi bl e Watertight Joints For Concrete Pipe.

Fl exi bl e watertight plastic or rubber gasketed joints may be used in |iew
of other type of joints. Gaskets and jointing nmaterials shall be as
recommended by the particular manufacturer in regard to use of |ubricants,
cenents, adhesives, and other special installation requirements. Surfaces
to receive lubricants, cenents, or adhesives shall be clean and dry.
Gaskets and jointing materials shall be affixed to the pipe not nore than
24 hours prior to the installation of the pipe, and shall be protected from
t he sun, blow ng dust, and other deleterious agents at all tines. Gaskets
and jointing materials shall be inspected before installing the pipe; any

| oose or inproperly affixed gaskets and jointing materials shall be renoved
and replaced. The pipe shall be aligned with the previously installed pipe
and the joint pushed home. |If, while the joint is being nmade, the gasket
beconmes visibly dislocated, the pipe shall be renoved and the joint renade.

3.5 S| DE DRAIN
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3.5.1 Side Drain Junction Structures.

Si de drai n pipes and stubout pipes shall join the outlet channel wth
junction structures. Construction of junction structures shall be of
rei nforced concrete conpl ete as shown on the draw ngs.

3.6 BACKFI LLI NG
3.6.1 Backfilling Pipe in Trenches.

After the beddi ng has been prepared and the pipe installed, selected
material fromthe required excavation at a noisture content that wll
facilitate conmpaction, shall be placed along both sides of pipe in |layers
not exceeding 150 nmin conpacted depth. The backfill shall be brought up
evenly on both sides of pipe for the full length of pipe. Care shall be
taken to insure thorough conpaction of the fill under the haunches of the
pi pe. Each layer shall be thoroughly conpacted with nmechanical tanpers or
ramers. This nethod of filling and conpacting shall continue until the
fill has reached an el evation of at |east 600 nm above the top of the pipe.
The renmai nder of the trench shall be backfilled and conpacted by spreading
and rolling or conpacted by nechanical ranmers or tanpers in |layers not
exceedi ng 150 mm and conpacted to not |ess than 90 percent for cohesive
material and 95 percent of nmaxi num density for cohesionless naterial, of
maxi mum density ASTM D 1557. |In place densities shall be determ ned using
ASTM D 1556. Wiere it is necessary in the opinion of the Contracting
O ficer, any sheeting and/or portions of bracing used shall be left in
pl ace, and the contract will be adjusted accordingly. Untreated sheeting
shall not be left in place beneath structures or pavenents.

3.6.2 Backfilling Pipe in Fill Sections.

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified above. The fill material shal
be uniformy spread in layers longitudinally on both sides of pipe, not
exceedi ng 150 mmin conpacted depth, and shall be conpacted by rolling
parallel with pipe or by mechanical tamping or rammng. Prior to
conmenci ng normal filling operations, the crowmm width of the fill at a

hei ght of 300 mm above the top of the pipe shall extend a di stance of not
| ess than twi ce the outside pipe dianeter on each side of the pipe or 4 m
whi chever is |ess.

3.6.3 Moverrent of Construction Machinery.
Operating heavy equi pnent parallel with the pipe, displacement of or injury
to the pipe shall be avoided. Myvenent of construction nmachinery over a
culvert or stormdrain at any stage of the construction shall be at the
Contractor's risk. Any pipe damaged thereby shall be repaired or repl aced
at the expense of the Contractor.

-- End of Section --
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SECTI ON 02710

WEEP HOLE SYSTEM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 131 (1996) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM D 4632 (1991) Grab Breaking Load and El ongati on
of Geotextile

ASTM D 4833 (1988) Test Method for Index Puncture
Resi stance of GCeotextil es, Geonenbrane,
and Rel at ed Products

.2 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 14 Sanpl es
Filter Material; FIO
Specinmens identified to indicate the manufacturer, type of material, size

and quantity of material, and shipnment or |ot represented. Each sanple of
filter material shall be a piece not |ess than 150mm x 150mm

PART 2 PRODUCTS

2.

1 DRAI' N MATERI AL

Drain material shall be durable, hard, tough, and free from adherent
coatings. The material shall not contain corrosive agents, organic matter,
or soft, friable, thin or elongated particles in quantities considered

del eterious by the Contracting Oficer. Drain material shall consist of
gravel, crushed stone, or processed crushed concrete, and shall show a | oss
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in weight of not nmore than 50 percent when tested in accordance with ASTM C
131, and shall be reasonably well graded within the following limts:

Sieve Size (mllineters) Percent by Wi ght Passing

25 mm 100
19 mm 90- 100
9.5 mm 20-55
4,75 mm 0-10
150 um 0-4
75 um 0-2

2.2 FI LTER FABRI C

Filter fabric shall be a nonwoven needl e punch pervi ous sheet of plastic
yarn. The filter fabric shall provide an apparent opening size no finer
than the No. 100 (150-nm sieve and no coarser than the No. 50 (300-m)
sieve. The filter fabric shall have a mininumtensile strength of 100
pounds in any principal direction when tested in accordance with ASTM D 4632
grab test method using 25nm square jaws and a 0.3 neter per minute constant
rate of traverse. The filter fabric shall have a 15 percent ni ni mum
breaki ng el ongation in any principal direction when tested in accordance
with ASTM D 4632. The filter fabric shall have a 22.5 killogram m ni num
puncture strength when tested in accordance with ASTM D 4833. The filter
fabric shall have no seans.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Drain Materi al

Drain material for weep holes shall be wapped conpletely in filter fabric
and pl aced i nmedi ately agai nst the wall, covering the opening of the weep
hol e.

3.1.2 Installation of the Filter Fabric

The filter fabric shall be placed in the manner and at the | ocation

i ndi cated. The Contractor shall subnit a plan for installation of filter
fabric in front of channel weep holes for approval by the Contracting
Oficer. At the time of installation, the filter fiber shall be rejected
if it has defects, rips, holes, flaws, deterioration or danmage incurred
during nanufacture, transportation or storage. The surface to receive the
filter fabric shall be prepared to a relatively snooth condition free of
obstruction, depressions, debris and soft or |ow density pockets of
material. The filter fabric shall be placed smooth and free of tension
stress, or winkles. The filter fabric shall be placed to provide a

m ni mum overlap of 0.3 neters at each joint. Tenporary pinning of the
textile to help hold it in place shall be allowed. The tenporary pins
shal | be renoved during placenent of nmaterials on the fiber fabric to
relieve high tensile stress. The filter fabric shall be protected at al
times during construction fromcontaninati on by surface runoff and any
filter fabric so contaninated shall be renoved and replaced with
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uncontam nated filter fabric. Any danage to the filter fabric during its
installation or during placenent of drain material or conpacted fill shall
be replaced by the Contractor at no cost to the Governnent. The work shal
be schedul ed so that the covering of the filter fiber with a layer of the
specified material is acconplished within 7 days after placenment of the
filter fabric. Failure to conply shall require replacerment of filter
fabric. The filter fabric shall be protected from danage prior to and

during the placenent of drain material or conpacted fill by liniting the
hei ght of drop to less than 0.3 neters. Before placenent of drain material
or conpacted fill, the Contractor shall denonstrate that the placenent
technique will prevent danmage to the filter fabric. In no case shall any

type of equiprment be allowed on the unprotected filter fabric.
3.1.3 Shi pnent and St orage

During all period of shipnment and storage, the filter fabric shall be

pr ot ect ed fromdirect sunlight, ultra-violet rays, tenperatures greater
than 140 degrees Fahrenheit, nmud, dirt, dust and debris. To the extend
possi bl e shall be naintai ned wapped in a heavy duty protective covering.

3.2 TESTS
3.2.1 Drain Material
3.2.1.1 Poi nt s

Points on the individual grading curves obtained fromrepresentative
sanpl es of the drain material not only shall |ie between the boundary
limts as defined by snooth curves drawn through the tabul ated gradi ng
limts plotted on a nechanical -anal ysis diagram but also shall exhibit no
abrupt changes in slope denoting skip grading, scal ping of certain sizes,
or other irregularities which would be detrinmental to the proper
functioning of the drain.

3.2.1.2 Sanpli ng and Testing

Sanpling and testing of the drain material shall be perfornmed by the
Contractor to determne conpliance of the installed materials with
specified requirenents in confornmance with ASTM C 131, ASTM C 136, and ASTM
D 75. Sanmpling and testing shall be performed at regular intervals with at
| east three tests being nmade for drain naterials. The location of after

pl acenent tests shall be as directed.

3.3 PROTECTI ON
The Contractor shall take all necessary precautions to avoid damage to the
conpl et ed subdrai nage system fromthe novenent of equi pnment during placing

and conpacting operations of fill material

-- End of Section --
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SECTI ON 02741

Bl TUM NOUS PAVI NG FOR ROADS, STREETS AND OPEN STORACE AREAS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl AL
( AASHTO)

AASHTO MP1 St andard Specification for Perfornmance
Graded Asphalt Bi nder

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer than 75 mcroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gravity and

Absorption of Coarse Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 150 (1995a) Portl and Cenent

ASTM C 183 (1995a) Sanpling and the Anmpunt of Testing
of Hydraulic Cenent

ASTM D 5 (1995) Penetration of Bitum nous Materials

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
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Soils

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bi t um nous M xtures Using Marshall
Appar at us

ASTM D 1856 (1995a) Recovery of Asphalt from Sol ution
by Abson Met hod

ASTM D 2041 (1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures

ASTM D 2172 (1995) Quantitative Extraction of Bitunen

from Bi tum nous Paving M xtures

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moisture) Content of Soil and Rock

ASTM D 3381 (1992) Viscosity-Gaded Asphalt Cenent for
Use in Pavenent Construction

ASTM D 3515 (1996) Hot-M xed, Hot-Laid Bitum nous
Pavi ng M xtures
ASTM D 4318 (1995) Liquid Linmt, Plastic Limt, and

Plasticity Index of Soils

STATE OF NEVADA DEPARTMENT OF TRANSPORTATI ON MATERI ALS TESTI NG
DI VI S| ON ( NDOT)

NDOT T 230C (Rev C) Method of Test for Deternining
the Percent of Fractured Faces
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 09 Reports
Asphaltic Cenent; GA
Copi es of test results.
Gradation and Physical Properties of Aggregates; GA.

Copi es of test results.

Bi t um nous Pavenent M x Design; GA
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Copy of mix design selected. Report to be subnitted and signed by a G vil
Engi neer licensed to practice in State of Nevada.

Properties of Bitun nous Pavenent M xture; GA

Copies of test results. Report to be subnitted and signed by a G vil
Engi neer licensed to practice in State of Nevada.

Report of Density, Asphalt Content, and Gradation; GA

Copies of test results. Report to be subnitted and signed by a Gvil
Engi neer licensed to practice in State of Nevada.

Report of Grade Conformance and Surface Snoot hness; GA.

Copies of test results. Report to be subnitted and signed by a G vil
Engi neer licensed to practice in State of Nevada.

SD- 18 Records
Waybi | I's and Delivery Tickets; GA
WaybilI's and delivery tickets, during progress of the work.
1.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.3.1 Gener al

The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous mi xtures required. Hauling equipnent, paving nachines, rollers,
nm scel | aneous equi pnent, and tools shall be provided in sufficient nunbers
and capacity and in proper working condition to place the bitun nous paving
m xtures at a rate equal to the plant output.

1.3.2 M xi ng Plants

The m xi ng plant shall be an automatic or seniautomatic controlled
commercially manufactured unit designed and operated to consistently
produce a m xture within the job-mix fornmula (JMF). The plant shall have a
m ni mum capacity of 100 netric tons per hour. Drumnixers shall be
prequalified at the production rate to be used during actual mx
production. The prequalification tests will include extraction and
recovery of the asphalt cenent in accordance with ASTM D 2172 and ASTM D
1856. The penetration of the recovered asphalt binder shall not be |ess
than 60 percent of the original penetration, as neasured in accordance with
ASTM D 5.

1.3.3 Strai ght edge
The Contractor shall furnish and maintain at the site, in good condition,
one 3.66 m straightedge for each bitum nous paver. Straightedge shall be

nmade avail able for Governnent use. Straightedges shall be constructed of
al um num or other |ightweight netal and shall have bl ades of box or
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box-gi rder cross section with flat bottomreinforced to ensure rigidity and
accuracy. Straightedges shall have handles to facilitate nmovenent on
pavenent .

1.4  WEATHER LI M TATI ONS

Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenperature of the surface of the existing pavement or base course is bel ow
5 degrees C.

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernitted on
t he pavenent until the pavenent has cooled to 60 degrees C.

1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, when tested as specified bel ow,
shall conformto gradeline and el evati ons shown and to surface-snpot hness
requi renents specified.

1.6.1 Pl an G ade

The grade of the conpleted surface shall not deviate nore than 15 nmm from
t he plan grade.

1.6.2 Sur f ace Snoot hness

When a 3.66 mstraightedge is laid on the surface parallel with the
centerline of the paved area or transverse fromcrown to pavenent edge, the
surface shall vary not nore than 6.5 nm fromthe straightedge.

1.7 GRADE CONTROL

Li nes and grades shall be established and mai ntai ned by means of |ine and
grade stakes placed at site of work in accordance with the Special Contract
Requi renents. El evations of bench marks used by the Contractor for
control I i ng pavenent operations at the site of work will be determ ned,

est abl i shed, and nai ntai ned by the Governnent. Finished pavenent

el evations shall be established and controlled at the site of work by the
Contractor in accordance with bench mark el evations furnished by the
Contracting Oficer.

1.8 SAMPLI NG AND TESTI NG

1.8.1 Aggr egat es

1.8.1.1 Gener a
Sanpl es of aggregates shall be furnished by the Contractor for approval of
aggregat e sources and stockpiles prior to the start of production and at
times during production of the bitum nous mxtures. Tinmes and points of

sampling will be designated by the Contracting Officer. Sanmples will be
the basis of approval of specific sources or stockpiles of aggregates for
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aggregate requirenents. Unless otherw se directed, ASTM D 75 shall be used
in sanpling coarse and fine aggregate, and ASTM C 183 shall be used in
sanpling nmineral filler. Al tests necessary to determ ne conpliance with
requi renents specified herein will be perforned by the Contractor

1.8.1.2 Sour ces

Sources of aggregates shall be selected well in advance of the tinme the
materials are required in the work. |If a previously devel oped source is
sel ected, evidence shall be submitted 15 days before starting production

i ndicating that the central -plant hot-m x bitum nous pavenents constructed
wi th the aggregates have had a satisfactory service record of at |least five
years under simlar climatic and traffic conditions. The Contractor wll
nmake such tests and other investigations as necessary to determnm ne whet her
aggregates meeting requirenents specified herein can be produced from

proposed sources. |f a sanple of nmaterial froma new source fails to neet
specification requirements, the material represented by the sanple shall be
repl aced, and the Contractor will be required to submt new test data on

the submitted naterials. Approval of the source of aggregate does not
relieve the Contractor of responsibility for delivery at the jobsite of
aggregates that neet the requirenents specified herein

1.8.2 Bi t um nous Materials

Bi tum nous materials shall be sanpled in accordance with ASTM D 140. Tests
necessary to detern ne conformance with requirenents specified herein will
be performed by the Contractor. Sources where bitum nous materials are
obt ai ned shall be selected in advance of the time when materials will be
required in the work. In addition to initial qualification testing of

bi tum nous materials, sanples shall be taken before and during construction
when shi pnments of bituminous naterials are received or when necessary to
assure sone condition of handling or storage has not been detrinental to

t he bitum nous materi al

1.8.3 Bi t um nous M xtures

Sanpling and testing of bitum nous mxtures will be perfornmed by the
Contractor.

1.9 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

1.9.1 M neral Aggregates
M neral aggregates shall be delivered to the site of the bitumi nous m xing
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contam nation, or internmingling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the mxing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.9.2 Bi tum nous Materials
Bi tum nous materials shall be maintained at appropriate tenperature during

storage but shall not be heated by application of direct flame to walls of
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storage tanks or transfer lines. Storage tanks, transfer |ines, and wei gh
buckets shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 150 degrees C.

1.10 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tines to all parts of the
pavi ng pl ant for checki ng adequacy of the equi pnent in use; inspecting
operation of the plant; verifying weights, proportions, and character of
mat eri al s; and checki ng tenperatures nmaintained in preparation of the

m xt ures.

1.11 WAYBI LLS AND DELI VERY TI CKETS

Before the final statement is allowed, the Contractor shall file with the
Contracting Oficer certified waybills and certified delivery tickets for
al |l aggregates and bitum nous materials actually used in construction

PART 2 PRODUCTS
2.1 Bl TUM NOQUS HOT M X

Bi tum nous hot m x shall consist of coarse aggregate, fine aggregate,
mneral filler, bitum nous material, and approved additives, if required,
of the qualities and in the proportions specified and shall conformto the
requi renents contained in paragraph PROPORTI ONI NG OF M XTURE

2.1.1 Aggr egat es

Aggregates shall consist of stone, crushed stone, crushed gravel,

screening, sand, and mneral filler, as required. The portion of naterials
retained on the 4.75 nm sieve shall be known as coarse aggregate, the
portion passing the 4.75 mm sieve and retained on the 0.075 millineter
sieve as fine aggregate, and the portion passing the 0.075 nillineter

sieve as nineral filler. Aggregate gradation as determ ned by ASTM C 117
and ASTM C 136 shall conformto the follow ng (CGeneral paving would
general |y consists of maintenance roads or simlar structures and arteria
street paving would be high volune traffic roads):

Bi kePat h/ Mai nt nenace Road GCeneral Paving Arterial
Street Paving
Si eve % Passi ng % Passi ng
% Passi ng
Size (by wei ght) (by wei ght)
(by wei ght)
25 mm 100
100
19 mm 90- 100
84-97
12.5 mm 100 78-94
66- 82
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9.5 mm 90- 100 68- 84
56-72

4.75 mm 55-85 50- 65
35-50

2.36 mMm 32-67 30-49
23-28

0.30 mMm 7-27 7-25

5-19

0. 075 mm 2-10 2-9

2-7

2.1.1.1 Coar se Aggregate

Coarse aggregate shall consist of clean, sound, durable particles neeting
the foll owi ng requirenments.

a. Portion of the material larger than 9.5 nmm screen shal

contain at |east 50 percent of particles for general paving and at
| east 75 percent of particles for arterial street paving having
fractured faces when determined in accordance with NDOT T 230C

b. Percentage of loss shall not exceed 45 after 500
revol utions,as determined in accordance with ASTM C 131

2.1.1.2 Fi ne Aggregate
Fi ne aggregate shall have a plasticity index of 6 percent or |ess and
liquid limt of 35 percent or |ess when tested in accordance with ASTM D
4318.

2.1.1.3 M neral Filler

M neral filler shall consist of portland cement conformng to ASTM C 150 or
shal | be nechanically reduced rock with the follow ng gradation

Grain size in mm Per cent Fi ner
0.75 75-100
0. 05 65-100
0.02 35-65
0.01 26- 35
0. 005 10-22

Grain size shall be determined in accordance with ASTM D 422.

2.1.2 Bi t um nous Materi al
Asphalt cenment for use in general paving and arterial street paving shal
conformto ASTM D 3381, Table 2, Grade AC-40. Asphalt cenent for bikepath
pavi ng shall confomto PG 70-16, in accordance with AASHTO MP1

2.1.3 Addi ti ves

SECTI ON 02741 Page 9



LONER FLAM NGO DI VERSI ON CHANNEL DACW9- 00- B- 0012

The use of additives such as antistripping and antifoamni ng agents is
subj ect to approval.

2.2 PROPORTI ONI NG OF M XTURE
2.2.1 Job M x Formul a

The JMF for the bitum nous mxture will be prepared by the Contractor and
approved by the Contracting Oficer. The formula will indicate the
percentage of each stockpile and mineral filler, the percentage of each
size aggregate, the percentage of bitumen, and the tenperature of the
conpl eted m xture when di scharged fromthe m xer. Tol erances are given in
TABLE | for asphalt content, tenperature, and aggregate grading for tests
conducted on the m x as discharged fromthe mxing plant. Bitum nous m X
that deviates nore than 14 degrees C fromthe JMF shall be rejected. The
JMF may be adjusted during construction to inprove paving m xtures.

Adj ustments to the JMF are subject to the approval of the Contracting
Oficer.

TABLE |I. JOB-M X TOLERANCES
Tol erance,

Mat eri al Pl us or M nus
Aggregate passing 4.75 mm si eve or |arger 5 percent
Aggregate passing 2.36, 1.18, 0.6 and 0.3 nm si eves 4 percent
Aggregat e passing 0.15 and 0.075 mm si eves 2 percent
Bi t umen 0. 25 percent
Tenperature of m xing 14 degrees C

2.2.2 Test Properties of Bitum nous M xtures

Fi ni shed mi xture shall neet requirenents descri bed bel ow when tested in
accordance with ASTM D 1559. Al sanples will be conpacted with 50 bl ows
of specified hanmer on each side of sanple. When bituninous mxture fails
to neet the requirenents specified below, the paving operation shall be
stopped until the cause of nonconpliance is determined and corrected.

2.2.2.1 Stability, Flow, and Voids

Requirenents for stability, flow, and voids are shown in TABLES Il and ||
for nonabsorptive and absorptive aggregates, respectively.

TABLE 11. NONABSORPTI VE- AGGREGATE M XTURE
I nternedi ate
Wearing Course cour se
Stability mninmum new ons 2200 2200
Fl ow maxi mum 25/100-mllimeter units 20 20
Voids total mx, percent (1) 3-5 4-6
Voids filled with bitunmen, percent (2) 75-85 65-75
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(1) The Contracting Oficer may pernmt deviations fromlints specified
when gyratory nmet hod of design is used to devel op the JM

(2) The Contracting Oficer may permt deviation fromlinits specified for
voids filled with bitunmen in the internediate course in order to stay
within limts for percent voids total mx

TABLE 111. ABSORPTI VE- AGGREGATE M XTURE
I nternedi ate
Weari ng Course Cour se
Stability mninmum new ons 2200 2200
Fl ow maxi mum 25/100-mllimeter units 20 20
Voids total mx, percent (1) 2-4 3-5
Voids filled with bitunmen, percent (2) 80- 90 70- 80

(1) The Contracting Oficer may pernmt deviations fromlints specified
when gyratory nmet hod of design is used to devel op the JM

(2) The Contracting Oficer may permt deviation fromlinits specified for
voids filled with bitunmen in the internediate course in order to stay
within limts for percent voids total mx

a. Wen the water-absorption value of the entire blend of
aggregat e does not exceed 2.5 percent as deternined in accordance
with ASTM C 127 and ASTM C 128, the aggregate is designated as
nonabsorptive. The theoretical specific gravity conputed fromthe
apparent specific gravity or ASTM D 2041 will be used in conputing
voids total mix and voids filled with bitumen, and the mnixture
shal |l neet requirenents in TABLE I

b. When the water-absorption value of the entire blend of
aggregate exceeds 2.5 percent as deternined in accordance with
ASTM C 127 and ASTM C 128, the aggregate is designated as
absorptive. The theoretical specific gravity conputed fromthe
bul k-i npregnat ed specific gravity nmethod contained in ASTM D 2041
shal | be used in conputing percentages of voids total mx and
voids filled with bitumen; the mixture shall neet requirenents in
TABLE 111.

2.2.2.2 Stability

The index of retained stability nust be greater than 75 percent as

determ ned by ASTM D 1559. Wen the index of retained stability is |ess
than 75, the aggregate stripping tendencies nmay be countered by the use of
hydrated linme or by treating the bitunmen with an approved antistri pping
agent. The hydrated linme is considered as mneral filler and should be
considered in the gradation requirenents. The ambunt of hydrated line or
antistripping agent added to bitunen shall be sufficient, as approved, to
produce an index of retained stability of not less than 75 percent. No
addi ti onal paynment will be made to the Contractor for addition of
antistripping agent required.
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PART 3 EXECUTI ON
3.1 BASE COURSE CONDI TI ONI NG

The surface of the base course will be inspected for adequate conpaction
and surface tol erances specified in paragraph GRADE AND SURFACE- SMOOTHNESS
REQUI REMENTS. Unsati sfactory areas shall be corrected.

3.2 PREPARATI ON OF BI TUM NOUS M XTURES

Rat es of feed of aggregates shall be regulated so that the noisture content
and tenperature of aggregates will be within specified tol erances.
Aggregates, mineral filler, and bitumen shall be conveyed into the mxer in
proportionate quantities required to nmeet the JM~. Mxing tine shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitumen at tine of mixing shall not exceed 150
degrees C. Tenperature of aggregate and mineral filler in the mxer shal
not exceed 160 degrees C when bitunen is added. Overheated and carbonized
m xtures or mxtures that foam shall not be used.

3.3 WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of mxture to | ess than

0.75 percent. The water content test will be conducted in accordance with
ASTM D 2216; the weight of the sanple shall be at |east 500 grans. |If the
wat er content is determined on hot bin sanples, the water content will be a

wei ght ed average based on conposition of bl end.
3.4 STORAGE OF BI TUM NOUS PAVI NG M XTURE

Storage shall conformto the applicable requirenents of ASTM D 3515;
however, in no case shall the m xture be stored for nore than 4 hours.

3.5 TRANSPORTATI ON OF Bl TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, snooth beds lightly coated with an approved rel easi ng agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to |oading. Each |oad shall be covered with
canvas or other approved naterial of anple size to protect m xture from
weat her and to prevent |oss of heat. Loads that have crusts of cold,

unwor kabl e material or that have beconme wet will be rejected. Hauling over
freshly placed material will not be permtted.

3.6 SURFACE PREPARATI ON OF UNDERLYI NG COURSE
Prior to placing of asphaltic pavenent, the underlying course shall be
cl eaned of all foreign or objectionable matter with power broons and hand
br oons.

3.7 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat
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of bitum nous material conformng to Section 02748 Bl TUM NOUS TACK AND
PRI ME COATS.

3.8 TACK COATI NG

Contact surfaces of previously constructed pavenent, curbs, manhol es, and
ot her structures shall be sprayed with a thin coat of bitum nous nateri al
conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS

3.9 PLACI NG

Bi t um nous courses shall be constructed only when the base course or

exi sting pavenent has no free water on the surface. Bitum nous m xtures
shal |l not be placed without anple tinme to conplete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provi ded.

3.9.1 O fsetting Joints

The wearing course shall be placed so that transverse joints in the wearing
course shall be offset by at least 600 mm fromtransverse joints in the
under | yi ng cour se.

3.9.2 Ceneral Requirenents for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the mechanica
spreader, shall be as determ ned by the Contracting Officer. M xtures
havi ng tenmperatures | ess than 110 degrees C when dunped into the
nmechani cal spreader shall not be used. The nechanical spreader shall be
adj usted and the speed regul ated so that the surface of the course being
laid will be snmoboth and conti nuous w thout tears and pulls, and of such
depth that, when conpacted, the surface will conformto the cross section
indicated. Placing with respect to high side with one-way sl ope shall be
as directed. Placing of the mxture shall be as nearly continuous as
possi bl e, and speed of placing shall be adjusted, as directed, to permt
proper rolling. When segregation occurs in the mxture during placing, the
spreadi ng operation shall be suspended until the cause is determ ned and
corrected.

3.9.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechanical spreader shal
overlap the previously placed strip 50 to 75 mm and be sufficiently high
so that conpaction produces a snooth dense joint. Mxture placed on the
edge of a previously placed strip by the nechani cal spreader shall be
pushed back to the edge of the strip by use of a lute. Excess m xture
shall be renoved and wast ed.

3.9.4 Handspreading i n Lieu of Machi ne Spreading
In areas where the use of nmachine spreading is inpractical, the mxture

shal |l be spread by hand. Spreading shall be in a nanner to prevent
segregation. The mixture shall be spread uniformly with hot rakes in a
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| oose | ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

3.10 COVPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the m xture will bear a roller
wi t hout undue displacenment. Delays in rolling freshly spread mxture will
not be permitted. After initial rolling, prelimnary tests of grade and
snoot hness shall be made by the Contractor. Deficiencies shall be
corrected so that the finished course will conformto requirenents for
grade and smoot hness specified herein. Gade and snpothness will be
checked in each section of conpleted pavenent by the Contracting Oficer
for conpliance. After the Contractor is assured of meeting grade and
snoot hness requirenments, rolling shall be continued until all roller nmarks
are elinnated and at | east 95 percent of the density of a

| abor at ory- conpact ed speci nen of the sane m xture has been obtai ned.

Pl aces inaccessible to rollers shall be thoroughly conpacted with hot hand
t anpers.

3.10.1 Correcting Deficient Areas

M xtures that beconme contani nated or are defective shall be renoved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that sides are perpendicular and parallel to the direction of traffic
and so that the edges are vertical. Edges shall be sprayed with bitum nous
materials conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS
Fresh paving nixture shall be placed in the excavated areas in sufficient
gquantity so that the finished surface will conformto grade and snpot hness
requi renents. Paving mxture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permtted.

3.11 JO NTS
3.11.1 Cener a

Joi nts between ol d and new pavenents, between successive work days, or
joints that have becone cold (less than 80 degrees C) shall be nmade to
ensure continuous bond between the old and new sections of the course. All
joints shall have the sane texture and snoot hness as other sections of the
course. Contact surfaces of previously constructed pavenents coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shal |l be cut back as directed. Wen directed by the Contracting O ficer
the surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material confornmng to Section 02748

Bl TUM NOUS TACK AND PRI VE COATS. Material shall be applied far enough in
advance of placenent of a fresh mxture to ensure adequate curing. Care
shal |l be taken to prevent danmmge or contami nation of the sprayed surface

3.11.2 Transverse Joints
The roller shall pass over the unprotected end of a strip of freshly placed

material only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in place may beconme cold. In
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all cases, prior to continuing placenent, the edge of previously placed
paverment shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. |n continuing placenent of a strip, the
nmechani cal spreader shall be positioned on the transverse joint so that
sufficient hot mxture will be spread to obtain a joint after rolling that

conforms to the required density and snpot hness specified herein
3.12 QUALI TY CONTROL
3.12.1 Gener a

Quality Control Testing shall be the responsibility of the Contractor.
Testing shall be perforned by an acceptabl e comercial testing |aboratory
or by the Contractor on approval of the Contracting Oficer. Materials
shall be tested to establish conpliance with the specified requirenents.
Sanpl es of Bituminous material, unless otherw se specified, shall be in
accordance with ASTM D 140. Certificates of conpliance shall be furnished.
Al'l core holes fromwhich specinens are taken will be patched by the
contractor with fresh bitum nous nixture, conformng to the specified JM

3.12.2 I nspection Details and Frequency of Testing
In addition to other tests specified el sewhere, the Contractor shal
performthe following tests on naterials as specified hereinafter. At
| east one set of tests, as described below, shall be conpleted for each
days pl acenent of asphalt.

3.12.2.1 Aggregate G adation

A test for aggregate gradation for each 500 netric tons of aggregate
pr oduced.

3.12.2.2 Aggr egat e Moi sture Content
A test of aggregate noisture content for each day's production
3.12.2.3 Asphalt Properties
One determ nation each for stability, flow, voids total mx, and voids
filled with bitumen for every 1000 netric tons of asphaltic concrete
pr oduced.

3.12.2.4 Asphalt Content

One determ nation of actual asphalt content per 1000 netric tons of
asphal tic concrete produced.

3.12.2.5 Tenperat ure
At | east one neasurenment of asphaltic concrete tenperature each hour, in
whi ch pavi ng operations are being conducted. Additional tests nay be taken

as required by the Contracting Oficer

3.12.2.6 Density
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At |east three cores will be recovered and tested for every 1,000 square
neter of pavenent, or one day's production, whichever is snaller.
Additional tests nmay be taken as required by the Contracting Oficer

3.12.2. 7 Thi ckness

At |east three cores will be recovered and tested for every 1,000 square
net er of pavenent, or one day's production, whichever is snaller.
Additional tests nmay be taken as required by the Contracting Oficer

3.12.3 Action Required
3.12.3.1 Aggregate G adation

When the anmpunt passing any sieve is outside the specification limts, the
aggregate shall be inmediately resanpled and retested. |If there is another
failure on any sieve, the fact shall inmediately be reported to the
Contracting Oficer, and i nmedi ate steps shall be taken to rectify the
situation.

3.12.3.2 Aggr egat e Moi sture Content

When the noisture content of the aggregates is outside specification

requi renents the aggregates shall be i medi ately resanpl ed and ret est ed.

If there is another failure, the fact shall inmediately be reported to the
Contracting Oficer, and i nmedi ate steps shall be taken to rectify the
situation.

3.12.3.3 Asphalt Properties
If there is a failure in any of the asphalt properties production wll
cease and the Contracting O ficer will be inmediately notified. No
addi tional paving will occur until adjustnents to the plant and test
results confirmthat the specified properties are being achieved.

3.12.3.4 Asphalt Content
If there is a failure to neet the specified asphalt content production will
cease and the Contracting O ficer will be inmediately notified. No
addi tional paving will occur until adjustnents to the plant and test
results confirmthat the specified asphalt is being supplied.

3.12.3.5 Tenperat ure

When the tenperature of the bitum nous m xture is outside specification

requi renents the mxture shall be i mediately resanpled and retested. |If
there is another failure, the fact shall immediately be reported to the
Contracting Oficer, and i nmedi ate steps shall be taken to rectify the
situation. |In no case will overheated or carbonized m xtures be all owed.

3.12.3.6 Density

When test results indicate | ack of conpaction additional specimens will be
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obtained as directed by the Contracting Officer. Based on the test results
the Contractor will renove and replace the affected areas of pavenent.

3.12.3. 7 Thi ckness

When test results indicate that the finished pavemrent is 6 nmless than the
t hi ckness shown on the draw ngs, additional sanples will be taken to
determi ne the extent of defective thickness. The area determined will be
renoved and replaced or may be overlaid. The overlay will be a m ni mum of
1 inch thick and will be placed to duplicate slopes and drai nages of the
original pavenent. No skin patching will be all owed.

3.12. 4 Reports

Al results of tests conducted at the project site shall be reported as
required. During periods requiring protection from weather, reports of
pertinent tenperatures or other relevant values shall be nade daily. These
requi renents do not relieve the contractor of the obligation to report
certain failures inmrediately as required in precedi ng paragraphs. Such
reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exam ne al
Contractor Quality Control records.

-- End of Section --
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SECTI ON 02748

Bl TUM NOUS TACK AND PRI ME COATS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SCCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (1993) Sanpling Bitum nous Materials
ASTM D 977 (1991) Enulsified Asphalt
ASTM D 2027 (1976; R 1992) Cutback Asphalt

(Medi um Curing Type)

ASTM D 2995 (1993) Determ ning Application Rate of
Bi tum nous Distributors

.2 WAYBI LLS AND DELI VERY TI CKETS

Before the final statement is allowed, the Contractor shall file with the
Contracting Oficer certified waybills and certified delivery tickets for
all bitumnous materials used in the construction of the pavenent covered
by the contract. The Contractor shall not renpve bitum nous nmaterial from
storage until the initial outage and tenperature neasurenents have been
taken. The delivery or storage units will not be released until the final
out age has been taken by the Contracting O ficer; nor shall the Contractor
rel ease the car or storage tank taken until the final outage has been taken
by the Contracting O ficer.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports

Sanpling and Tests; FIO
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Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. Copies of al

test results for bitum nous materials shall be subnmitted within 24 hours of
conpletion of tests. Certified copies of the nanufacturer's test reports

i ndi cating conpliance with applicable specified requirenents shall be
submtted not | ess than 30 days before the material is required in the work

SD- 18 Records
Waybi | I's and Delivery Tickets; GA

Waybi | I's and delivery tickets shall be subnitted during progress of the
wor k.

1.4  PLANT, EQUI PMENT, MACH NES AND TOOLS
1.4.1 CGeneral Requirenents

Pl ant, equi pnent, nachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes. The equi pnent shall be adequate and shall have the capability of
produci ng the results specified.

1.4.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunber to
prevent rutting, shoving or otherw se danagi ng the base surface or other

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous naterial in a uniformdouble or triple lap
at the specified tenperature, at readily deternined and controlled rates
with an allowable variation fromthe specified rate of not nore than plus
or minus 5 percent, and at variable widths. Distributor equi pnent shal

i nclude a separate power unit for the bitumen punp, full-circulation spray
bars, tachoneter, pressure gauges, vol une-neasuring devi ces, adequate
heaters for heating of naterials to the proper application tenperature, a
t hernoneter for reading the tenperature of tank contents, and a hand hose
attachment suitable for applying bitumnous material manually to areas

i naccessible to the distributor. The distributor shall be equipped to
circulate and agitate the bitum nous material during the heating process.

1.4.3 Power Broons and Power Bl owers

Power broons and power bl owers shall be suitable for cleaning the surfaces
to which the bitunmi nous coat is to be applied.

1.4.4 St orage Tanks

Tanks shall be capabl e of heating the bitum nous material, under effective
and positive control at all tines to the required tenperature. Heating
shal | be acconplished by steamcoils, hot oil, or electricity. An arnored
t hernoneter shall be affixed to the tank so that the tenperature of the

bi tum nous nmaterial nmay be read at all tines.
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1.5 WEATHER LI M TATI ONS

Bi t um nous coat shall be applied only when the surface to receive the

bi tum nous coat is dry. Bitum nous coat shall be applied only when the

at nospheric tenperature in the shade is 10 degrees C or above and when the
tenperature has not been below 2 degrees C for the 12 hours prior to
application.

PART 2 PRODUCTS

2.1 TACK CQAT
Emul sified asphalt shall conformto ASTM D 977, Type SS-1h.

2.2 PRI ME COAT
Cut back asphalt shall conformto ASTM D 2027, Grade MC70.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renmbved fromthe surface to
be treated. To assure a uniform spread of the bitum nous coat, the portion
of the subgrade, subbase, or base course prepared for treatnent, if
excessively dry, shall be lightly sprinkled with water i medi ately before
the application as directed by the Contracting O ficer. For previously
constructed pavenent, the contact surface shall be dry and clean at the
time of treatment. Prior to application of the tack coat, an inspection of
the area to be treated shall be nade by the Contracting Oficer to
determ ne fitness of the area to receive the bituni nous coating.

3.2  APPLI CATI ON RATE
The exact quantities within the range specified, which may be varied to
suit field conditions, will be determined by the Contracting Oficer based
on trials made by Contractor.

3.2.1 Tack Coat
Bi tum nous material for the tack coat shall be applied in quantities of not
less than 0.20 liter nor nmore than 0.70 liter per square neter of pavenent
surf ace.

3.2.2 Pri me Coat

Bi tum nous nmaterial for the prine coat shall be applied in quantities of
not less than 0.70 liter nor nore than 1.80 liters per square neter of
paverent surface.

3.3  APPLI CATI ON TEMPERATURE

3.3.1 Vi scosity Relationship
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3.

Asphalt application tenperature shall provide an application viscosity
bet ween 20 and 120 square nm sec, kinenmatic. The tenperature viscosity
relation shall be furnished to the Contracting Oficer

.3.2 Tenper at ure Ranges

The viscosity requirenments shall deternmine the application tenperature to
be used. The following is a nornmal range of application tenperatures:

Bi t um nous Materi al Application Tenperature
MC- 70 120- 220 degrees C
SS-1h 70- 160 degrees C

.4 APPLI CATI ON

Fol | owi ng preparation and subsequent inspection of the surface, the
bi tum nous coat shall be applied at the specified rate with uniform
di stribution over the surface to be treated. Al areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be naintai ned by
protecting the surface agai nst damage and by repairing deficient areas at
no additional cost to the Governnent. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flames other than those fromthe heaters that are a part of the
equi pnrent shall be permitted within 8 neters of heating, distributing, and
transferring operations of bitumnous material other than bituni nous
emul sions. To obtain uniformapplication of the prine coat on the surface
treated at the junction of previous and subsequent applications, building
paper shall be spread on the surface for a sufficient distance back from
the ends of each application to start and stop the prinme coat on the paper

I mredi ately after application, the building paper shall be renpved and
destroyed.

.5 CURI NG PERI GD

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavenent, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or noisture. Prine coat
shall be allowed to cure w thout being disturbed for a period of at |east
48 hours or | onger, as nmay be necessary to attain penetration into the
treated course

.6 FI ELD QUALI TY CONTRCL

Sanpl es of the bitum nous nmaterial shall be tested for conpliance with the
appl i cabl e specified requirenents. A sanple shall be obtained and tested
by the Contractor for every 1900 netric tons of bitunm nous material used.

7 SAMPLI NG AND TESTI NG
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Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved.

3.7. 1 Sanpl i ng

The sanpl es of bitum nous material, unless otherw se specified, shall be in
accordance with ASTM D 140. Sources from which bitum nous materials are to
be obtai ned shall be selected and notification furnished to the Contracting
Oficer within 15 days after the award of the contract.

3.7.2 Cal i bration Test

The Contractor shall furnish all equipnment, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with

t he approved job material and prior to applying the bitum nous coat
material to the prepared surface. Calibration of the bitumn nous
distributor shall be in accordance with ASTM D 2995.

3.7.3 Trial Applications
Bef ore providing the conplete bitum nous coat, three lengths of at |east 30
neters for the full width of the distributor bar shall be applied to
eval uate the anmpunt of bitum nous nmaterial that can be satisfactorily
appl i ed.

3.7.3.1 Tack Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous tack
coat materials shall be applied in the ambunt of 0.20 liters per square
net er. Q her trial applications shall be nade using various anounts of
material as may be deened necessary.

3.7.3.2 Prime Coat Trial Application Rate
Unl ess otherwi se authorized, the trial application rate of bitun nous
materials shall be applied in the amount of 1.10 liters per square neter.
Q her trial applications shall be namde using various anpbunts of material as
may be deened necessary.

3.7. 4 Sanpling and Testing During Construction

Quality control sanpling and testing shall be perfornmed as required in
par agraph FlI ELD QUALI TY CONTROL.

-- End of Section --
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SECTI ON 02821

FENCI NG CHAI N- LI NK

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 116 (1995) Zinc-Coated (Gal vani zed) Stee
Wven Wre Fence Fabric

ASTM A 153/ A 153M (1998) Zinc-Coated (Hot Dip) on Iron and
St eel Hardwar e

ASTM A 392 (1996) Zi nc-Coated Steel Chain-Link Fence
Fabric

ASTM A 491 (1996) Al unm num Coated Steel Chain-Link
Fence Fabric

ASTM A 780 (1993a) Repair of Danmaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 824 (1995) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94 (1998) Ready-M xed Concrete

ASTM F 626 (1996) Fence Fittings

ASTM F 883 (1997) Padl ocks

ASTM F 900 (1994) Industrial and Commercial Sw ng
Gat es

ASTM F 1043 (1998a) Strength and Protective Coatings
on Metal Industrial Chain-Link Fence
Fr amewor k

ASTM F 1083 (1997) Specification for Pipe, Steel

Hot - Di pped Zi nc- Coated (Gal vani zed)
Wel ded, for Fence Structures
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ASTM F 1184 (1994) Industrial and Commerci al
Hori zontal Slide Gates

UNDERVWRI TERS LABCRATORI ES (UL)
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-13 Certificates
Chai n Link Fence; GA.

Statenment, signed by an official authorized to certify on behalf of the
manuf acturer, attesting that the chain |ink fence and conmponent materials
neet the specified requirenents.

PART 2 PRODUCTS
2.1 FENCE FABRI C

Fence fabric shall conformto the foll ow ng:
2.1.1 Chai n Link Fence Fabric

ASTM A 392, O ass 2, zinc-coated steel wire with mninum coating wei ght of
610 grans of zinc per square neter of coated surface, or ASTM A 491, Type
I, alum numcoated steel wire. Fabric shall be fabricated of 9 gauge wire
woven in 50 mm nesh. Fabric height shall be 1.8 m neters as shown.
Fabric shall be twi sted and barbed on the top selvage and knuckl ed on the
bott om sel vage.

2.1.2 Wyven Wre and Wre Netting

Wven wire shall conformto ASTM A 116 No. 12-1/2 cl ose mesh fence; size as
indicated. Wre netting shall conformto ASTM A 116 heavy grade; size as
i ndi cat ed.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.
Gate franmes shall conformto strength and coating requirenments of ASTM F
1083 for Group IA steel pipe, with external coating Type A, noninal pipe
size (NPS) 1-1/2. Gate franes shall conformto strength and coating

requi renents of ASTM F 1043, for Goup IC, steel pipe with external coating
Type A or Type B, nominal pipe size (NPS) 1-1/2. Gate fabric shall be as
specified for chain link fabric. Gate |leaves nore than 2.44 m w de shall
have either internmedi ate menbers and di agonal truss rods or shall have
tubul ar nmenbers as necessary to provide rigid construction, free fromsag
or twist. Gate |leaves less than 2.44 m w de shall have truss rods or

i nternedi ate braces. Gate fabric shall be attached to the gate frane by
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net hod standard with the manufacturer except that welding will not be
permtted. Latches, hinges, stops, keepers, rollers, and other hardware
itenms shall be furnished as required for the operation of the gate.
Latches shall be arranged for padl ocking so that the padlock will be
accessi ble fromboth sides of the gate. Stops shall be provided for

hol ding the gates in the open position.

2.3 POSTS
2.3.1 Metal Posts for Chain Link Fence

ASTM F 1083, zinc-coated. Goup |A wth external coating Type A steel
pipe. Goup IC steel pipe, zinc-coated with external coating Type A or
Type B and Group Il , formed steel sections, shall neet the strength and
coating requirenments of ASTMF 1043. Goup IIl, ASTMF 1043 steel

H section nay be used for line posts in lieu of line post shapes specified
for the other classes. Sizes shall be as shown on the drawi ngs. Line
posts and terninal (corner, gate, and pull) posts selected shall be of the
sanme designation throughout the fence. Gate post shall be for the gate
type specified subject to the Iimtation specified in ASTM F 900 and/ or
ASTM F 1184,

2.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup |IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall nmeet the strength and coating requirenents
of ASTMF 1043. Goup Il , formed steel sections, size 42 nm (1-21/32
inch), conformng to ASTMF 1043, may be used as braces and rails if G oup
Il I'ine posts are furnished.

2.5 W RE
2.5.1 Tensi on Wre

Tension wire shall be Type | or Type Il, Cass 2 coating, in accordance
with ASTM A 824.

2.6  ACCESSCRI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each term nal post. Truss rods shall be

provi ded with turnbuckles or other equival ent provisions for adjustnent.
Tie wire for attaching fabric to rails, braces, and posts shall be 9 gauge
steel wire and match the coating of the fence fabric. M scell aneous

har dwar e coatings shall conformto ASTM A 153/ A 153M unl ess nodi fi ed.

2.7 CONCRETE
ASTM C 94, using 19 mm naximum si ze aggregate, and having mni ni num
conpressive strength of 21 MPa at 28 days. Gout shall consist of one
part portland cenment to three parts clean, well-graded sand and the ninimm
amount of water to produce a workable m x.

2.8 PADLOCKS
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ASTM F 883, Type POl, Grade 2, Size 44 mm (1-3/4 inch). Padlocks shall be
keyed ali ke and each | ock shall be furnished with two keys.

2.9 GROUND RODS

Rods nade of copper-clad steel shall conformto UL 467. G ound rods shal
be not less than 19.1 M (3/4 inch) in dianeter and 3.048 m (10 feet) in
| engt h.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Fence shall be installed to the lines and grades indicated. The area on
either side of the fence line shall be cleared to the extent indicated.

Li ne posts shall be spaced equidistant at intervals not exceeding 3 m (10
feet). Term nal (corner, gate, and pull) posts shall be set at abrupt
changes in vertical and horizontal alignnment. Fabric shall be continuous
bet ween ternmi nal posts; however, runs between terninal posts shall not
exceed 152.4 m (500 feet). Any damage to gal vani zed surfaces, including
wel di ng, shall be repaired with paint containing zinc dust in accordance
with ASTM A 780.

3.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to naintain a 50 mm

cl earance between the bottom of the fabric and finish grade.

3.3 POST | NSTALLATI ON
3.3.1 Posts for Chain Link Fence

Posts shall be set plunmb and in alignnment. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. Where solid rock is encountered with no overburden, posts shal
be set to a mnimum depth of 457 mm (18 inches) in rock. Where solid rock
is covered with an overburden of soil or |oose rock, posts shall be set to
the m ni mum depth indicated on the drawi ng unless a penetration of 457 nm
(18 inches) in solid rock is achieved before reaching the indicated depth,
in which case depth of penetration shall terminate. Al portions of posts
set in rock shall be grouted. Portions of posts not set in rock shall be
set in concrete fromthe rock to ground level. Posts set in concrete shal
be set in holes not |ess than the di ameter shown on the draw ngs.

Diameters of holes in solid rock shall be at least 25 nm (1 inch) greater
than the | argest cross section of the post. Concrete and grout shall be

t horoughl y consol i dated around each post, shall be free of voids and
finished to forma donme. Concrete and grout shall be allowed to cure for
72 hours prior to attachment of any itemto the posts.

3.4 RAI LS
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3.4.1 Top Rai

Top rail shall be supported at each post to forma continuous brace between
term nal posts. Were required, sections of top rail shall be joined using
sl eeves or couplings that will all ow expansion or contraction of the rail

3.4.2 Bottom Rai |

The bottomrail shall be bolted to double rail ends and double rail ends
shal |l be securely fastened to the posts. Bolts shall be peened to prevent
easy renoval. Bottomrail shall be installed before chain |ink fabric.

3.5 BRACES AND TRUSS RCDS

Braces and truss rods shall be installed as indicated and in confornmance
with the standard practice for the fence furnished. Horizonta
(conpression) braces and diagonal truss (tension) rods shall be installed
on fences over 1.83 m(6 feet) in height. A center brace or 2 diagona
truss rods shall be installed on 3.66 m (12 foot) fences. Braces and
truss rods shall extend fromterm nal posts to line posts. Diagonal braces
shall forman angle of approxinately 40 to 50 degrees with the horizontal
No bracing is required on fences 1.83 m (6 feet) high or less if a top
rail is installed.

3.6  TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 305 mm of the installed
fabric. Bottomtension wire shall be installed within the bottom 152 mm (6
inches) of the installed fabric. Tension wire shall be pulled taut and
shall be free of sag.

3.7 CHAI' N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terninal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 381 mm (15 inch) intervals.
The fabric shall be installed and pulled taut to provide a snmooth and

uni form appearance free fromsag, w thout permanently distorting the fabric
di anond or reducing the fabric height. Fabric shall be fastened to |line
posts at approximately 381 mm (15 inch) intervals and fastened to al

rails and tension wires at approximately 610 mm intervals. Fabric shal

be cut by untwi sting and renoving pickets. Splicing shall be acconplished
by weaving a single picket into the ends of the rolls to be joined. The
bottom of the installed fabric shall be 50 mm plus or minus 13 nm above

t he ground.

3.8  GATE | NSTALLATI ON
Gates shall be installed at the locations shown. Hinged gates shall be
nounted to swing as indicated. Latches, stops, and keepers shall be

installed as required. Padlocks shall be attached to gates or gate posts
with chains. Hi nge pins, and hardware shall be wel ded or otherw se secured
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to prevent renoval
3.9 GROUNDI NG

Except as indicated below, netal fences that are electrically continuous
with netal posts extending at |east 600 nminto the ground require no
addi ti onal grounding. Oher fences shall be grounded on each side of every
gate. Fences shall be grounded by neans of ground rods every 300 to 450 m
of length when fences are located in isolated places, and every 150 to 225
mwhen in proximty (30 mor less) to public roads, highways, and
buil di ngs. The connection to ground shall be made fromthe post where it
is of netal and is electricallsy continuous with the fencing.

Metal fences and nmetal hand rail system (pipe safety railing) crossed
by overhead powerlines in excess of 600 volts shall be grounded.
Fences and netal hand rail system crossed by powerlines of 600 volts
or nore shall be grounded at or near the point of crossing and at

di stances not exceeding 45 m on each side of crossing. G ound
conductor shall consist of No. 8 AWG solid copper wire. G ounding

el ectrodes shall be 19 mm (3/4 inch) by 3.05 m (10 foot) |ong
copper-clad steel rod. Electrodes shall be driven into the earth so
that the top of the electrode is at least 152 mm (6 inches) below the
grade. Wiere driving is inpracticable, electrodes shall be buried a
m ni mum of 305 nm deep and radially fromthe fence. The top of the
el ectrode shall be not Iess than 0.6 m or nore than 2.4 m fromthe
fence. Gound conductor shall be clanped to the fence or railing and
el ectrodes with bronze grounding clanps to create electrica
continuity between fence posts, fence fabric, and ground rods.

-- End of Section --
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