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RED ROCK CHANNEL WP9B0010

SECTI ON 02100

DI VERSI ON AND CONTROL OF WATER

PART 1 GENERAL

1

1

1 REQUI REMENT
1.1 CGener a

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. Storm
runof f 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 shall submit a
di versi on and control of water plan showi ng the method that he proposes to use
to divert water from each working area. |In addition, the Contractor shal

i ndi cat e:

a) The order of work proposed to provide acontinguous flood drainage
system during construction.

b) Related or conflicting itens of work necessarily requiring coordination
and/ or staged construction, particularly involving maintenance of traffic
t hrough the area of channel crossing at Rai nbow Blvd., and construction of
the parallel detour road.

c) Items of work (either permanent or tenporary) required as part of the
subsequently schedul ed roadway project that could be placed ahead of
schedul e, and in coordination with the Contractors activities for this
project, to help satisfy the required drainage carrying capacity of the
fl ood drai nage system during construction of the chanel .

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. Danmmge to all work
(including temporary construction), utilities, materials, equipnment, and plant
shall be repaired to the satisfaction of the Contracting Officer 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 from
upstream urban runoff, adjacent drainages; and in addition any and all seepage
and groundwat er originating within the work. The work site nay be inundated
because of runoff. The Contractor shall be responsible for protection of work
site during times of runoff by his own means and shall be approved by the
Contracting O ficer.

.1.3 Drai nage Ditches

The location and depth of any drainage ditch to be constructed under this
contract shall be subject to the approval of the Contracting O ficer. Speci al
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RED ROCK CHANNEL WP9B0010
precautions shall be taken to avoid inpairing the permanent subgrade. Damaged
subgrade shall be replaced in accordance with SECTION FILLS AND SUBGRADE
PREPARATI ON by and at the expense of the Contractor.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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SECTION 02150

CLEAR SITE AND REMOVE OBSTRUCTIONS

PART 1  GENERAL
1.1 ENVIRONMENTAL PROTECTION

All work and Contractor operations shall comply with the requirements of
Sections 01130 ENVIRONMENTAL PROTECTION and 02200 EXCAVATION.

1.2 BURNING

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

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION

3.1 REQUIREMENTS

3.1.1 General

Except as otherwise specified, and/or indicated, areas to be cleared will be
limited to actual excavation areas, and areas on which fills and/or structures
are to be placed. The removal of trees, shrubs, turf, and other vegetation
outside of these areas shall be held to a minimum and care shall be exercised
not to damage any trees, shrubs, turf, or vegetation which can be left in place.

3.1.2 Existing Structures and Obstructions

The Contractor shall clear and grub the site, fill, and excavation areas, and
remove and dispose of all existing structures and obstructions for project
construction, except as those structures which are identified to be protected in
place as shown on the drawings. Obstructions which are designed or specified to
be removed but which are not designated or specified to be removed by others
shall be removed by the Contractor. Except as otherwise specified, obstructions
designated to be removed by others will be removed in sufficient time to
preclude interference with the Contractor®s operations.

3.1.3 Clearing

Trees smaller than 1.5 inches in diameter and other vegetation, except as
specified, shall be cut off 6 inches below the indicated subgrade or ground
level whichever is lower. Other vegetation shall be cut off flush or slightly
below the original ground surface. Clearing operations shall be conducted so as
to prevent damage to trees, structures, and installations under construction, or
to remain in place, and to provide for the safety of employees and others. All
rubbish, waste dumps, and debris areas shall be cleared.

SECTION 02150 PAGE 1
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3.1.4 Grubbing

Grubbing shall consist of removing all trees, stumps, roots, logs, and other
objectionable vegetable matter in the required fills, foundation areas, and all
excavation areas. In grubbing out stumps and roots, all roots or other timber
more than 1.5 inches in diameter shall be removed to 3 feet below the depth of
the required excavation or existing ground level, whichever is lower. Trees and
stumps shall be pulled, not cut off.

3.1.5 Trash and Construction Debris

Frequent surface trash and construction debris are present along the beltway and
channel alignments, particularly in existing washes. Surface trash and
construction debris shall be removed from within the project limits. Surface
trash and construction debris to be removed include but not limited to wood,
concrete, drywall, roofing materials, wire insulation and other construction
debris, chunks of cemented material, grass and vegetation cuttings, tires, car
parts and accessories, discarded furniture, foundry slag, drums, containers, and
other material.

3.1.6 Environmental Assessment Requirement

The Contractor shall notify the Contracting Officer 14 calendar days prior to the

start of clearing and grubbing activities in accordance with SECTION 01200,

Paragraph 3.9.5.5.

3.2 DISPOSAL OF CLEARED, GRUBBED, AND REMOVED MATERIAL
All material removed, except material specified and/or indicated to be salvaged,
is designated as scrap, shall become the property of the Contractor, and shall
be removed from the site. Unsuitable materials from clearing operations may be
temporarily used for diversion and control of water. Disposal shall be in
accordance with the requirements of Section 01130 ENVIRONMENTAL PROTECTION.

-- End of Section --
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SECTI ON 02200
EXCAVATI ON
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 designation
only.

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

ASTM D 2487 (1993) Classification of Soils for Engineering Purposes (Unified
Soil Classification System

U S. ARMY CORPS OF ENG NEERS ( CCE)
COE EM 385-1-1 Saf ety and Heal th Manua
1.2  GENERAL

Excavation shall consist of the rempval of every type of material encountered
in the designated areas or fromareas directed. The material to be renoved
may include but is not Iinited to hardpan, silt, sand, gravel, cobbles and
boul ders, cenented silt/sand/gravel/cobbl es/boulders with various degrees of
cementation, caliche, asphalt, vegetation, trash, and other debris.

Excavation of tenporary slopes, as indicated on the draw ngs, have been

desi gnated per soils report prepared by Kl einfelder, project no. 31-300304,
dat ed Novenber 23, 1998. Unforeseen conditions may dictate that the

desi gnat ed sl opes do not necessarily represent the actual slopes to which the
excavation nmust be nmade to safely performthe work; in such cases, the
tenmporary cut slope shall be nmade to the actual slope to which the work can be
safely perforned. Measurenent and payment for excavation will be nade in
accordance with Section 01250, paragraphs 5.1 and 5.2. Excavation for

per manent cuts shall be made to the slope lines indicated. Excavation nay
require ripping or other rock-excavation techniques, including blasting, and
shall be performed in a manner which will not inpair thesubgrade. Rock or
cemented material fromrequired excavation to be used in conpacted fills and
backfills shall be crushed or otherw se reduced in size to nmeet gradation
requi rements (Section 02250: FILLS AND SUBGRADE PREPARATION) prior to

pl acement or stockpiling. Except as otherw se specified, the finish surface
of subgrades shall be snmpoth and shall not vary nore than 0.1 foot from

i ndicated grade. Prior to commenci ng excavation, the Contractor shall submt
his plan for excavation to the Contracting Officer. All subgrade excavations
will be inspected by the Contracting Officer prior to placenent of any fill
mat eri al s.

1.3 BLASTI NG

Any nmethod used to excavate the channel using expl osives shall be subject to
t he approval by the Contracting O ficer.

1.3.1 General Requirenents

The drilling and bl asting program and met hods shall be the m ni mum necessary
to break up the rock (caliche) into bull dozer-manageabl e sized pieces for
renoval. Only the mninum strength explosive that will acconplish the
fracturing will be allowed. |If nultiple charges are deenmed necessary, they
wi |l be sequenced to produce good breakage of the rock and reduceairbl ast
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(sonic inpacts) and ground vibrations to minimal levels. |In the design of the
bl asting pattern, no blastholes will be permitted within 200 feet of an active
tortoise burrow. A qualified desert tortoise ecologist is required to be
present during all blasting operations to ensure that there are no occupied
burrows and/or to renove tortoises fromthe surface or burrows within the 200
foot limt. The desert tortoise ecologist will provide a short report with
field notes to the Contracting Officer. The desert tortoise ecologist will be
provi ded by the Contractor at his own expense. Additional restrictions may be
i nposed during the hibernation period (15 Novenber through 15 March) to
protect hibernating tortoises, if necessary and directed by the Contracting
Officer. The Contractor shall strictly conply with all State and | oca
regul ati ons regardi ng construction blasting (e.g., Uniform Standard

Speci fications for Public Wrks Construction OffSite Inprovenents, Cl ark
County Area, Nevada, Third Edition, subsections 107.10, 203.03.03, and
208.03. 01, and Engi neer Manual (EM 11106 2-3800, including all notice and
reporting requirements). Under no circunstances shall blasting be perforned
within 100 feet of concrete that has been placed | ess than seven days.
Blasting within 100 feet of concrete ol der than seven days will be permtted
only if approved by the Contracting O ficer.

1.3.2 Blasting

Prior to drilling for each blast, unless excepted by the Contracting Oficer,
the Contractor shall subnit on an approved formthe pertinent data on the

| ocation, depth and area of the blast; dianeter, spacing, depth, overdepth,
pattern and inclination of blast holes; the type, strength, anount,

di stribution and powder factor for the explosives used per hole and per bl ast;
t he sequence and pattern of delays, and description and purpose of specia

met hods. The | oadi ng of holes shall be done in the presence of a Governnent

i nspector. Acceptance by the Contracting O ficer of blasting data will not
relieve the Contractor of his responsibility to produce satisfactory results
as set forth in these specifications. Drilling and blasting shall be done
only to the depth, anpunt, and at such |ocations, with explosives of such
quantity, distribution and density that will not produce unsafe or damaged
foundation surfaces or damage nmaterial beyond the prescribed excavation
limts. Wen a drilling and blasting programresults in damage to the
excavation, the Contractor will be required to devise and enpl oy nmethods which
will prevent such damage. The revision may include special methods such as
presplit and zone blasting, shallow lifts, reduction in size of individua

bl asts, small diameter blast holes, closely spaced bl ast hol es, reduction of
expl osi ves, greater distribution of explosives by use of decking andpri macord
or variation in density of explosives.

1.3.3 Overshooting

The Contractor shall control the blasting procedures so as not to overshoot.
Any material outside the authorized channel cross section on the side slopes
whi ch may be shattered or | oosened because of blasting shall be rempved and/ or
re-conmpacted by the Contractor at his expese. Shattered or |oosened materi al
bel ow the bottomlints of the required excavation shall be uniformy

di stributed and conpacted or otherw se di sposed of in a nmanner satisfactory to
the Contracting Officer. The Contractor shall discontinue any method of

bl asting which | eads to overshooting or is dangerous to the public,
destructive of natural or man nade features, or is injurious to wildlife and
habi t at .

1. 3.4 Equi pnent
The Contractor shall provide suitable vibration nonitoring equipnment to

measure and record the ground notions associated with each blast. The
nonitoring equipment will be placed to monitor the effects of the blasting at
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the 200 foot distance.
1.3.5 Notifications

The Contractor shall notify each property owner and public utility conpany
having structures or facilities in proximty to the site of the work of his
intention to use explosives. Such notice shall be given sufficiently in
advance to enable the conpanies to take such steps as they may deem necessary
to protect their property frominjury.

1.3.6 Qualifications

During bl asting operations, the Contractor shall have on site, and in

i medi ate charge of the blasting, a |licensed blaster acceptable to the
Contracting O ficer who has had no | ess than 3 years of experience in
controlled blasting and rock excavation operations. Powder handl ers shal
have had no | ess than one year continuous experience in preparation and

| oadi ng of powder charges.

1.3.7 Post-Blast Reports

In addition to the reporting requirenents required above, a separate
Post - Bl ast Report of each blast shall be prepared and furnished to the
Contracting O ficer on an approved form The report shall indicate the

| ocation of the blast by specific stationing, depth of round, pounds of
expl osi ves used by type and grade, total nunber of |oaded holes, total pounds
per delay, quantity and kind of explosive in each hole, maxi mum measured bl ast
vi bration, and any other blast information directed by the Contracting
Oficer.

1.3.8 Explosives
1.3.8.1 Safety

The contractor shall fully conply with Section 29, Blasting, U S. Arny Corps
of Engi neers Safety and Health Requirenments Manual, EM 3851-1, dated 3

Sept enber 1996.

1.3.8.2 Storage

The Contractor shall subnit to the Contracting O ficer, for approval, draw ngs
showi ng the | ocation, access to and type of construction of the proposed

st orage mmgazi ne for explosives, and cap house. The expl osives storage
magazi ne and other facilities may be | ocated on project lands if a
satisfactory location can be found and is approved by the Contracting O ficer.
The Contractor shall maintain the expl osive storage area at his own expense.

1.4 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a manner that concrete
structures, enbankments, utilities, roads or other facilities and inprovenents
which are to remain in place permanently will not be subjected to settl enent
or horizontal novement. The contractor shall furnish and install sheet

piling, cribbing, bulkheads, shoring, or whatever neans nmay be necessary to
adequat el y support material carrying such inprovements or to support the

i mprovenents thenmsel ves and shall maintain such neans in position until they
are no | onger needed. Tenporary sheet piling, cribbing, bul kheads, shoring or
ot her protective nmeans shall remain the property of the Contractor and when no
| onger needed, shall be renoved fromthe site. The Contractor shall submt
for approval shop draw ngs showi ng the proposed nmethod of bracing he intends
to use. All shoring and bracing shall be designed so that it is effective to
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the bottom of the excavation, and shall be based upon cal cul ati on of pressures
exerted by (and the condition and nature of) the materials to be retained,

i ncludi ng surcharge inparted to the to the side of the trench by equi prent and
stored materials. Removal of shoring shall be perforned in such a manner as
not to disturb or damage the finished concrete or other facility.

1.5 EXCAVATI ON FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, roads, and
dr ai nage pipes to remain in place shall be performed in a manner to prevent
damage to the structure. Earth banks and facilities to remain in place shal
be supported as necessary during excavation. Potential for damage resulting
fromsevere vibration may linmt the Contractor?s operations or choice of

equi pment. In general, unless otherw se shown or specified, the actual side
sl opes shall be in accordance with COE EM 385-1-1.

1.6 EXCAVATI ON CHANNEL

Channel excavation consists of the renoval of all materials within the |ines
and grades indicated.

1.7 REMOVAL OF UNSATI SFACTORY SO LS

The removal of soils or materials which are unsatisfactory for the foundation
of the channel, or structures may be required in certain areas.
Unsatisfactory soils or materials include but are not limted to those

mat erials containing roots and other organic matter, trash, debris and
materials classified in ASTM D 2487, as Pt, OH, OL, CH M, and materials too
wet to support construction equi pment. Channel subgrade materials that cannot
be brought to 95% conpaction after scarification, shall be renmoved. The
Contractor will be required to excavate any such areas to the depth directed
and backfill the renoval areas with conpacted fill conforming to the

requi rements of SECTI ON 02250 FILLS AND SUBGRADE PREPARATI ON

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

Excavated materials suitable for required fills shall be placed in tenporary
stockpiles or used directly in the work. Excess excavated material not
utilized as part of the construction, and all unsatisfactory material shall be
stockpiled at the disposal site shown on drawing C-2. No excavated materi al
or waste of any kind shall be renmoved beyond the project limts under this
contract without the express witten authority of the Contracting O ficer.
Prior to placing material, the approved stockpile area(s) shall be cleared of
trash and vegetation. Vegetation shall be renpved by grading the existing
ground surface to a depth of 6 inches. 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.

1.8.1 Haul ed Excavated Materia

The Contractor shall have a routing plan for haul within the project linmts,

i ncludi ng renpval of required excavated materials and placing fill materials.
The haul route plan shall be subnitted to the Contracting O ficer for
approval . The Contractor will be responsible for obtaining all permits and

| icenses necessary to haul material off-site. The Contractor will provide to
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the Contracting O ficer three copies of the proposed street haul route plan
for transport of all excess excavated material.

1.9 OVERCUT

Except as otherw se specified or specifically ordered in witing, anyovercut
or excavation beyond the lines and grades indicated in the plans (or as

di rected) shall be backfilled with conpacted fill conform ng to the Section
02250 FILLS AND SUBGRADE PREPARATI ON, or concrete confornmng to the Section
03301 CAST-I N- PLACE STRUCTURAL CONCRETE. The Contractor shall expect to

overbuild and trim back the conpacted fill required to backfill overcuts nade
at trapezoidal channel sections. All excavating, backfilling, conpacting of
backfill, and concreting occasioned thereby shall be by the Contractor at no

addi tional cost to the Governnment. Anyovercut under channel and structures
shal | be backfilled with concrete.

2 PRODUCTS (Not Applicable
3 EXECUTI ON (Not Appli cabl e)

-- End of Section --
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SECTI ON 02215

GEOTEXTI LES USED AS FI LTERS
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 designation
only.
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 123 (1993) Standard Terminol ogy of Ternms Related to Textiles
ASTM D 1683 (1990) Failure in Sewn Seans of Wven Fabrics

ASTM D 3786 (1987) Hydraulic Bursting Strength of Knitted Goods andNonwoven
Fabri cs- Di aphragm Bursting Strength Tester Method

ASTM D 3884 (1992) Abrasion Resistance of Textile Fabrics (Rotary Platform
Doubl e- Head Met hod)

ASTM D 4354 (1989) Sanpling of Geosynthetic for Testing

ASTM D 4355 (1992) Deterioration of Geotextile from Exposure to U traviolet
[ight and Water (Xenon Arc Type Appar at us)

ASTM D 4491 (1992) Water Perneability of Geotextiles By Permittivity
ASTM D 4533 (1991) Trapezoid Tearing Strength of Geotextile

ASTM D 4632 (1991) Grab Breaking Load and El ongation of
Geotextiles

ASTM D 4751 (1993) Determ ning the Apparent Opening Size of a Geotextile
ASTM D 4833 (1988) | ndex Puncture Resistanceof Geotextiles, Geomenbranes,
and Rel ated Products

ASTM D 4873 (1988) Guide for ldentification, Storage, and Handling of
Geotextiles

ASTM D 4884 (1990) Seam Strength of Sewn Geotextiles

1.2 SHI PMENT AND STORAGE

During all periods of shipnment and storage, the geotextile shall be protected
fromdirect sunlight, ultraviolet rays, tenperatures greater than 140 degrees
F, mud, dirt, dust and debris. To the extent possible, the fabric shall be
mai nt ai ned wrapped in a heavy duty protective covering.
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PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Geotextile

The geotextile shall be a nonwoven pervious sheet of plastic yarn as defined
by ASTM D 123. The geotextile shall equal or exceed the minimum average rol
values listed in TABLE 1, M N MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE

GEOTEXTILE. Strength values indicated in the table are for the weaker
principal direction.

TABLE 1

M NI MUM PHYSI CAL REQUI REMENTS FOR DRAI NAGE GEOTEXTI LE

Physi cal PropertyTest Procedure Acceptabl e Val ues

Tensil e Strengt hASTM D 4632 Grab Test 200 pound m nimumin any
(unaged geotextile)Method using 1 inch squareprinciple direction.
Note 1ljaws and a 12 inch per minute

constant rate of traverse.

Puncture Strengt hASTM D 4833 except 50 pound mi ni mum
(unaged geotextile)polished steel ball replaced
with a 5/16-inch diameter solid
steel cylinder with a hem spheri cal
tip centered within the ring clanp.

Abr asi on Resi stance ASTM D 3884 Rubber-base55 pound m ni mum Resi dual
abrasi ve wheel s equal to CS-17Breaking Load in any principal
?Cal i brase? by Taber Instrunentdirection.
Co; 1000 revol utions, determ ne
resi dual breaking | oad.

Appar ent Openi ngASTM 4751 Determ ningNo finer than the U S Standard
Si ze Apparent Opening Size of Sieve No. 120 and no coarser
a geotextile. than the U S. Standard Sieve No. 50.

U traviol et ASTM D 4355 Deterioration50 at 500 hours.
Degr adati onof Geotextile from Exposure to
U traviol et Light and Water

Note 1: Unaged geotextile is defined as geotextile in the condition received fromthe
manuf acturer or distributor.

2.1.1.1 CGeotextil e Fiber

Fi bers used in the manufacturing of the geotextile shall consist of a

| ong-chain synthetic polymer conposed of at |east 85 percent by wei ght of

pol yol efins, polyesters, or polam des. Stabilizers and/or inhibitors shall be
added to the base polyner if necessary to make the filaments resistant to

deterioration caused by ultraviolet |light and heat exposure. Reclainmed or
recycled fibers or polyner shall not be added to the fornulation. Geotextile
shall be formed into a network such that the filanents oryarns retain

di mensi onal stability relative to each other, including the edges. The edges
of the geotextile shall be finished to prevent the outer fiber frompulling
away fromthe geotextile.
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2.1.2 Seans

The seans of the geotextile shall be sewn with thread of a material neeting
the chem cal requirenents given above for geotextile yarn or shall be bonded
by cenmenting or by heat. The sheets of geotextile shall be attached at the
factory or another approved location, if necessary, to form sections not |ess
than 12 feet wide. Seams shall be tested in accordance with method ASTM D
1683. The strength of the seam shall be not |less than 90 percent of the
required grab tensile strength of theunaged geotextile in any principal
direction.

2.1.3 Acceptance Requirements

2.1.3.1 Al'l brands of geotextile and all seans to be used shall be accepted
on the follow ng basis. The Contractor shall furnish the Contracting Oficer,

in duplicate, a mll certificate or affidavit signed by a legally authorized
official fromthe conpany manufacturing the geotextile. The mill certificate
or affidavit shall attest that the geotextile neets the chem cal, physica
and manufacturing requirements stated in this specification. 1f requested by

the Contracting O ficer, the Contractor shall provide to the Governnent
geotextile sanples for testing to determ ne conpliance with any or all of the
requirements in this specification. Wen sanples are to be provided, they
shall be submitted a mnimum of 60 days prior to the beginning of installation
of the same geotextile. All sanples provided shall be fromthe sane
production lot as will be supplied for the contract, and shall be the ful

manuf actured wi dth of the geotextile by at |least 10 feet |ong, except that
sanpl es for seamstrength nay be a full wi dth sanple fol ded over and the edges
stitched for a length of at least 5 feet. Sanples submitted for testing shal
be identified by manufacturers | ot designation.

PART 3 EXECUTI ON

3.1 SURFACE PREPARATI ON

Fol |l owi ng renpval of existing riprap and underlying filter material, the
subgrade shall be trimed, dressed, or brought up to grade simlar to the
lines and grades of the adjacent simlar material, andproofrolled with
compaction equi pnent. A tolerance of ? inch shall be allowed fromthe

t heoretical slope-lines and grades. The surface on which the geotextile is
pl aced shall be prepared to a relatively snmooth surface condition, and shal
be free fromobstructions, debris, depressions, erosion features, or
vegetation. Any irregularities, loose material, soft or |ow density pockets
of material, shall be renoved and replaced with approved material and wel

compacted. A continuous, intimte contact of the geotextile withall the
surface shall be insured. No additional paynment shall be nade for any material
thus required. |Imrediately prior to placing geotextile, theprepared base
shall be inspected by the Contracting O ficer, and no geotextile shall be

pl aced thereon, until that area has been approved.

3.2 | NSTALLATI ON OF THE GEOTEXTI LE
3.2.1 CGener a

The geotextile shall be placed in the manner and at the | ocations shown on the
drawi ngs. At the tine of installation, the geotextile shallbe rejected if
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it has defects, rips, holes, flaws, deterioration or damage incurred during
manuf acture, transportation or storage.

3.2.2 CGener a

Tenporary pinning of the geotextile to help hold it in place until the bedding
| ayer is placed shall be allowed. The tenporary pins shall be renmoved as the
bedding is placed to relieve high tensilestress which may occur during

pl acement of material on the geotextile. Design protection of riprap should
be in conpliance with EM 1110 2-1601. Trimm ng shall be performed in such a
manner that the geotextile shall not be damaged in any way.

3.3 Pr ot ecti on

The geotextile shall be protected at all tines during construction from
contam nation by surface runoff and any geotextile so contaninated shall be
renoved and replaced with uncontam nated geotextile. Any damage to the
geotextile during its installation or during placement of bedding materials
or riprap shall be replaced by the Contractor at no cost to the Government.
The work shall be scheduled so that the covering of the geotextile with a

| ayer of the specified material is acconplished within 7 cal endar days after
pl acement of the geotextile. Failure to conply shall require replacenent of
geotextile. Before placement of bedding materials or riprap, the Contractor
shall denonstrate that the placenent technique will not cause danage to the
geotextile. In no case shall any type of equipnent be allowed on the
unprotected geotextile.

--End of Section --
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SECTI ON 02222

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 designation only.

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

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

ASTM D 1556 (1990) Density and Unit Weight of
Soi |

in Place by the Sand Cone Met hod
ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using
Modi fied Effort (56,000
ft-1bf/cu.ft. (2,700 kNNmcu. m))
ASTM D 2487 (1992) Classification of Soils for
Engi neering Purposes (Unified Soil
Classification System
1.2 DEFI NI TI ONS
1.2.1 Degree of Compaction

Degree of conpaction shall be expressed as a percentage of the maxi num density
obt ai ned by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS

Government approval is required for subnmittals with a "GA" designation; subnittals
having an "FI O designation are for information only. The follow ng shall be
submitted in accordance with SECTION: SUBM TTAL DESCRI PTI ONS.

1.3.1 SD 09, Reports

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

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall consist of any material classified by ASTM D 2487 as
GW GP, GM CGC, SW SP, SM SC and CL.
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2.1.2 Unsatisfactory Materials

Unsatisfactory materials shall be materials that do not conply with the requirements
for satisfactory materials. Unsatisfactory materials include but are not linited to
those materials containing roots and other organic matter, trash, debris, frozen

mat erials, cemented chunks of sand and gravel, caliche and stones larger than 3
inches and materials classified in ASTM D 2487, as CH, PT, OH, M, and OL.
Unsatisfactory materials also include manmade fills, refuse, or backfills from
previous construction.

2.1.3 Cohesionl ess and Cohesive Material s

Cohesionl ess materials shall include materials classified in ASTM D 2487 as GN GP,
SW and SP. Cohesive materials include materials classified as GC, SC, M., CL, M,
and CH. Materials classified as GMand SMwill be identified as cohesionless only
when the fines are nonplastic.

2.1.4 Rock

Rock shall consist of boulders neasuring 1/2 cubic yard or nore andmaterial s that

cannot be renopved wi thout systematic drilling and blasting such asrock material in
| edges, bedded deposits, unstratified masses and congl onerate deposits, and bel ow
ground concrete or masonry structures, exceeding 1/2cubic yard in volunme, except

t hat pavenents will not be considered as rock

2.1.5 Unyielding Materi al

Unyielding material shall consist of rock and gravelly soils with stones greater
than 3 inches in any dinmension or as defined by the pipe manufacturer, whichever is
snmal | er.

2.1.6 Unstable Materi al

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

2.1.7 Select G anular Mterial

Sel ect granular material shall consist of well-graded sand, gravel, crushed gravel,
crushed stone or crushed sl ag conposed of hard, tough and durable particles, and
shall contain not nore than 10 percent by weight of material passing a No. 200 nesh
sieve and no | ess than 95 percent by wei ght passing the Finch sieve. The maxi num
al | owabl e aggregate size shall be 1/2 inch, or the maxi mum size recomended by the
pi pe manufacturer, whichever is smaller.

2.1.8 Plastic Marking Tape

Pl astic marking tape shall be acid and al kal i-resi stant polyethylene film 152 mm

(6 inches) wide with m ninumthickness of 0.102 nm (0.004 inch). Tape shall have a
m ni num strength of 12.1 MPa (1750 psi) | engthw se and 10.3 MPa (1500 psi)

crosswi se. The tape shall be manufactured with integral wires, foil backing or

ot her means to enable detection by a netal detector when the tape is buried up to 3
feet deep. The tape shall be of a type specifically manufactured for marking and

| ocating underground utilities. The netallic core of the tape shall be encased in a
protective jacket or provided with other means to protect it fromcorrosion. Tape
col or shall be as specified in TABLE 1 and shall bear a continuous printed

i nscription describing the specific utility.

TABLE 1. Tape Col or
Red: El ectric
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PART 3 EXECUTI ON
3.1 EXCAVATI ON

Excavation shall be perfornmed to the lines and grades indicated. During excavation

mat eri al satisfactory for backfilling shall be stockpiled in an orderly manner at a
di stance fromthe banks of the trench equal to 1/2 the depth of the excavation, but
in no instance closer than 2 feet. Excavated material not required or not
satisfactory for backfill shall be removed fromthe site. G ading shall be done as
may be necessary to prevent surface water fromflowi ng into the excavation, and any
wat er accurul ating therein shall be renpved to maintain the stability of the bottom
and sides of the excavation. Unauthorized overexcavation shall be backfilled in
accordance with paragraph: BACKFILLI NG AND COMPACTI ON at no additional cost to the
Gover nment .

3.1.1 Trench Excavati on

The trench shall be excavated as recomrended by the manufacturer of the pipe to be
installed. Trench walls below the top of the pipe shall be sloped, or nade
vertical, and of such width as recommended in the manufacturer's installation
manual .  Where no manufacturer's installation manual is available, trench walls
shall be nade vertical. Trench walls nore than 5 feet high shall be shored, cut
back to a stable slope, or provided with equival ent nmeans of protection for

enpl oyees who nay be exposed to noving ground or cave in. Vertical trench walls
nore than 5 feet high shall be shored. Trench walls which are cut back shall be
excavated to at |east the angle of repose of the soil. Special attention shall be
given to slopes which may be adversely affected by weather or noisture content. The
trench width below the top of pipe shall not exceed 600 mm (24 inches) plus pipe
outsi de diameter (O D.) for pipes of less than 600 mm (24 inches) inside dianmeter
and shall not exceed 900 mm (36 inches) plus pipe outside dianeter for sizes |arger
than 600 nm (24 inches) inside dianeter. Where recommended 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.

3.1.1.1 Bottom Preparation

The bottons of trenches shall be accurately graded to provide uniform bearing and
support. The trenched subgrade shall not vary nore than 0.5 inches fromthe

i ndi cated grade. Stones of 3 inches or greater in any di nmension, or as recomended
by the pipe manufacturer, whichever is smaller, shall be renmoved to avoid point
beari ng.

3.1.1.2 Renoval of Unyielding Materia

VWhere overdepth is not indicated and unyielding material is encountered in the
bottom of the trench, such material shall be renmoved 6 i nches bel ow the required
grade and replaced with suitable materials as provided in paragraph: BACKFILLING
AND COMPACTI ON.

3.1.1.3 Renpval of Unstable Materia

Where unstable material is encountered in the bottomof the trench, such material
shall be renoved to the depth directed and replaced to the proper grade with sel ect
granul ar material as provided in paragraph: BACKFILLI NG AND COVPACTI ON. \When
renoval of unstable material is required due to the fault or neglect of the
Contractor in his performance of the work, the resulting material shall be excavated
and replaced by the Contractor without additional cost to the Government.
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3.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material or select granul ar
material, as required. Backfill shall be placed in |ayers not exceeding 6 inches
| oose thickness for conpaction by hand operated nachi ne conpactors, and 8 inches

| oose thickness for other than hand operated machi nes, unless otherw se specified.
Each | ayer shall be conpacted to at |east 95 percent maxi mum density for
cohesi onl ess soils and 90 percent maxi mum density for cohesive soils, unless

ot herwi se specifi ed.

3.2.1 Trench Backfil
Trenches shall be backfilled to the grade shown.
3.2.1.1 Replacenment of Unyielding Materia

Unyielding material renmoved fromthe bottom of the trench shall be replaced with
sel ect granular material .

3.2.1.2 Replacement of Unstable Materia

Unstable material removed fromthe bottom of the trench or excavation shall be
replaced with select granular material placed in |layers not exceedi ng 6i nches | oose
t hi ckness.

3.2.1.3 Bedding and Initial Backfil

Beddi ng shall be of the type and thickness shown. Initial backfill material shal

be placed and conpacted with 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
compaction of the fill under the haunches of the pipe

3.2.1.4 Final Backfil

The remai nder of the trench shall be filled with satisfactory material. Backfil
mat eri al shall be placed and conpacted as foll ows:

a. Si dewal ks, Turfed or Seeded Areas and M scel | aneous Areas:
Backfill shall be deposited in |ayers of a maxi mum of 12-inch |oose thickness,
and conpacted to 85 percent nmaxi mum density for cohesive soils and 90 percent
maxi num density for cohesionless soils. Conpaction by water flooding or jetting
will not be pernmitted. This requirenent shall also apply to all other areas not
specifically designated above.
3.2.2 Electrical Distribution System
Direct burial cable and conduit or duct line shall have a m ni mum cover of 24inches
fromthe finished grade, unless otherw se indicated. Special trenching requirements
for direct-burial electrical cables and conduits are specified in SECTI ON
ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.
3.2.3 Plastic Marking Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 12 inches
bel ow fini shed grade unl ess ot herwi se shown.

3.3 TESTI NG

Testing shall be the responsibility of the Contractor and shall be performed at no
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addi ti onal cost to the Governnent.
3.3.1 Testing Facilities

Tests shall be performed by an approved commercial 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
Officer. The first inspection shall be at the expense of the Governnent. Cost

i ncurred for any subsequent inspection required because of failure of the first

i nspection will be charged to the Contractor.

3.3.2 Testing of Backfill Materials

Characteristics of backfill materials shall be deternined in accordance with

particle size analysis of soils (ASTM D 422) and npoi sture-density relations of soils
(ASTM D 1557). A mininum of one particle size analysis and one noisture-densty
relation test shall be perforned on each different type of material used for beddi ng
and backfill.

3.3.3 Field Density Tests

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

rel ationship shall be deternmined for every 1,500 cubic yards of material used or as
required due to material change. Field in-place density shall be deternmined in
accordance with ASTM D 1556. Trenches inproperly conpacted shall be reopened to the
depth directed, then refilled and conpacted to the density specified at no

addi tional cost to the Governnent.

-- End of Section --
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SECTI ON 02241

AGGREGATE BASE COURSE

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 designation
only.

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

ASTM C 127 (1988; R 1993) Specific Gravity and Absorption of Course
Aggr egat e

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

ASTM C 131 (1989) Resistance to Degradation of Small-Size Coarse
Aggregate by Abrasion and Inpact in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse Aggregates

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 Place by the Sand-
Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction Characteristics of Soil Using
Modi fied Effort (56,000 ft-1bf/cu. ft. (2,700kN-mcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in Place by the
Rubber Bal | oon Met hod

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

ASTM D 2844 (1989) Resistance R-Value and Expansi on Pressure of
Compact ed Soil s

ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and Plasticity |ndex of
Soi l's

ASTM E 11 (1995) Wre-Cloth Sieves for Testing Purposes

STATE OF NEVADA DEPARTMENT OF TRANSPORTATI ON (NDOT), MATERI ALS TESI NG DI VI SI ON

NDOT T 230C (Rev C) Method of Test for Determning the Percent of
Fractured Faces

1.2 DEFI NI TI ONS

1.2.1 Aggregate Base

Aggr egat e base as used herein is well graded durable aggregate uniformy
noi st ened and nmechanically stabilized by conpacti on.
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1.2.2 Degree of Conpaction

Degree of conpaction required is the ratio of the field density to the nmaxi num
dry density expressed as a percentage of the maxi mum density obtai ned by the
test procedure presented in ASTM D 1557 abbrevi ated herei nafter as percent

| aboratory maxi mum density. The field density shall be deterni ned by ASTMD
1556.

1.2.3 Moisture Content

Moi sture content is the ratio of the weight of the water to the wei ght of the
solid matter expressed as a percent andit is deternm ned by ASTM D 2216

1.3 GENERAL

The work specified herein consists of the construction of an aggregate base
course. The work shall be performed in accordance with this specification and
shall conformto the lines, grades, notes and typical sections shown in the

pl ans. Sources of all materials shall be selected well in advance of the tine
that materials will be required in the work.

1.4 SUBM TTALS

Governnment approval is required for subnmittals with a "GA" designation
subnmittals having an "FI O' designation are for information only. The
following shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD-1 Data

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

Li st of proposed equi pment to be used in performance of construction work
i ncludi ng descriptive data.

SD- 09 Reports

Sampling and Testing; GA. Field Density; GA.

Calibration curves and related test results prior to using the device or

equi pment being calibrated. Copies of field test results within 24 hours
after the tests are perforned. Certified copies of test results for approva
not | ess than 30 days before material is required for the work.

SD- 18 Records

Waybills 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 submitted during the progress
of the work. Before the final paynent is allowed, waybills and certified
delivery tickets shall be furnished for all aggregates actually used in the
construction.
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1.6 WEATHER LI M TATI ONS

Base shall not be constructed when the atnmospheric tenperature is |less than 35
degrees F. Base shall not be constructed onsubgrades that are frozen or
contain frost. |If the tenmperature falls bel ow 35 degrees F, conpleted areas
shall be protected against any detrinmental effects of freezing.

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

Pl ant, equi pnent, machines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at al
times. Oher conpacting equi pnent may be used in lieu of that specified,
where it can be denonstrated that the results are equivalent. The equi pnent
shal |l be adequate and have the capability of producing the results specified.

1.7.2 Steel -\Wheel ed Roll ers

Steel -wheel ed rollers shall be the self-propelledtype weighing not |ess than
10 tons, with a m ni mum wei ght of 300 pounds per inch width of rear wheel.
Wheel s of the rollers shall be equipped with adjustable scrapers. The use of
vibratory rollers is optional

1.7.3 Pneumatic-Tired Rollers

Pneumatic-tired rollers shall have four or nore tires each |loaded to a

m ni nrum of 30, 000 pounds and inflated to a m ni mum pressure of 150psi. The
| oadi ng shall be equally distributed to all wheels, and the tires shall be
uniformy inflated. Tow ng equipnent shall also be pneumatic-tired.

1.7.4 Sprinkling Equi pnent

Sprinkling equi pnent shall consist of tank trucks, pressure distributors, or
ot her approved equi pnent designed to apply controlled quantities of water
uni formy over variable w dths of surface.

1.7.5 Tanpers

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

1.7.6 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling unit
capabl e of nmoving the spreader and material truck. The device shall be
steerabl e and shall have variable speeds forward and reverse. The spreader
and propelling unit shall be carried on tracks, rubber tires, or drumtype
steel rollers that will not disturb the underlying material. The spreader
shall contain a hopper, an adjustable screed, and outboard bunper rolls and be
desi gned to have a uniform steady flow of material fromthe hopper. The
spreader shall be capable of laying material without segregation across the
full width of the lane to a uniformthickness and to a uniform |l oose density
so that when conpacted, the layer or layers shall conformto thickness and
grade requirenents indicated. The Contracting Oficer may require a
demonstrati on of the spreader prior to approving use in performance of the
wor K.

1.7.7 Straightedge
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The Contractor shall furnish and maintain at the site, in good condition, one
12- foot straightedge for each bitum nous paver, for use in the testing of the
finished surface. Straightedge shall be nade avail able for Governnent use.
Strai ght edges shall be constructed of al um num or other Iightweight netal and
shal | have bl ades of box or box-girder cross section with flat bottom
reinforced to ensure rigidity and accuracy. Straightedges shall have handl es
to facilitate nmovenment on pavenent.

1.8 STOCKPI LI NG MATERI ALS

Mat erials, including approved material available from excavati on and gradi ng,

shall be stockpiled in the manner and at | ocations designated. Before

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

1.9 SAMPLI NG AND TESTI NG
1.9.1 General Requirenents

Sampling and testing shall be performed by an approved commercial 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 Officer. The first inspection shall be at the
expense of the Government. 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 perforned in sufficient
numbers and at the |locations and tines directed to insure that materials and
compaction nmeet specified requirenents. Copies of test results shall be
furnished to the Contracting Officer within 24 hours of conpletion of tests.

1.9.2 Test Results

Results shall verify that materials conply with this specification. Wen a
mat eri al source is changed, the new material will be tested for conpliance
When deficiencies are found, the initial analysis shall be repeated and the
mat eri al al ready placed shall beretested to determ ne the extent of
unacceptable material. All in-place unacceptable material shall be replaced
or nmodified as directed by the Contracting O ficer.

1.9.3 Sampling

Aggregate sanples for |laboratory tests shall be taken in accordance with ASTM
D 75.

1.9.4 Sieve Analysis

Before starting work, at |east one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves confornmng to ASTM E 11.
After the initial test, a mninmum of one analysis shall be perforned for each
1000 tons of material placed, with a m nimum of three anal yses for each day's
run until the course is conpleted.

1.9.5 Liquid Limt and Plasticity |Index

One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid limt 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
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shal | be conducted in accordance with ASTM D 1557, Method B or D.

1.9.7 Wear Tests

Wear tests shall be performed in accordance with ASTM C 131. One test shal
be run per 1000 square yards of conpl eted base course. A mninmm of one test
per aggregate source shall be run

2 PRODUCTS

2.1 MATERI ALS
2.1.1 Aggregates

Aggr egat es shall consist of crushed stone, crushed gravel, angular sand, or

ot her approved material. Aggregates shall be durable and sound, free from
| unps of clay, organic matter, objectionable coatings, and other foreign
material. Material retained on a No. 4 sieve shall be known as coarse

aggregate and that passing the No. 4 sieve shall be known as binder material.
2.1.1.1 Coarse Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragments of uniformdensity and quality,
shall have a percentage of wear not to exceed 45 percent after 500 revol utions
when tested in accordance with ASTM C 131. The ampount of flat 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
aratio of length to width greater than 3.

2.1.2 Binder Material

Bi nder material shall consist of screenings, angular sand, or other finely

di vided m neral matter processed or naturally combined with the coarse
aggregate. Liquid-limt and plasticity-index requirements shall apply to any
component that is blended to neet the required gradation and shall also apply
to the conpleted course. The portion of any conponent or of the conpleted
course passing the No. 40 sieve shall be either nonplastic or have a liquid
[imt not greater than 29 and a plasticity index not greater than 5.

2.1.3 Gradation
Requi rements for gradation specified shall apply to the conpl eted base course

when tested in accordance with ASTM C 136. The aggregates shall have a 1 inch
maxi num si ze and shall be continuously graded within the following lints:

Si eve Per cent age by Wei ght Passi ng
Desi gnati on Squar e- mesh Si eve
1 inch 100
3/4 inch 90- 100
No. 4 35-65
No. 16 15-40
No. 200 2-10

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

2.1.4 Physical Properties

The m ni mum R-val ue of the aggregate when deternined 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.

3 EXECUTI ON

3.1 GENERAL REQUI REMENTS

When the base is constructed in nore than one |ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping

wi th power sweepers or power brooms, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. Grade 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 AGGREGATE SOURCES

Aggr egates shall be obtained fromoff-site sources.

3.3  PREPARATI ON OF UNDERLYI NG COURSE
3.3.1 CGeneral Requirenments

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.
Subgrade shall conformto Section 02250 SUBGRADE PREPARATI ON. Ruts or soft,
yi el ding spots that may appear in the underlying course, areas having
i nadequat e compaction, and deviations of the surface fromrequirenents
specified shall be corrected. For cohesionless underlying materials
cont ai ni ng sands, sand gravels, or any other cohesionless material in harnfu
quantities, the surface shall be nechanically stabilized with aggregate prior
to placement of the aggregate course. Stabilization my be acconplished by
m xi ng base course material into the underlying course and compacting by

approved methods. Properly conpacted material will be considered as part of
t he underlying course and shall neet all requirenments for the underlying
course. Preparation of the underlying course shall include scarification of

materials to a mnimum depth of 6 inches and conpaction to 95 percent maxi mum
density in accordance with the requirements 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.

3.3.2 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 neet the fixed grade. Finished and conpl eted area shal
conformto the lines, grades, cross section, and dinmensions indicated.

3.4 | NSTALLATI ON
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3.4.1 M xing and Pl aci ng

Materials shall be m xed by the stationary plant, traveling plant, or road m x
met hod and placed in such a manner as to obtain unifornmity of the aggregate
base course material and at a uniform opti num water content for conpaction.
The Contractor shall make such adjustments in mxing or placing procedures or
in equipnent to obtain the true grades, to mninize segregation and
degradation, to reduce or accelerate |oss or increase of water, and to ensure
a satisfactory base course

3.4.2 Edges of Base Course

Approved material shall be placed al ong edges of aggregate base course in such
gquantities as will compact to thickness of the course being constructed, or to
the thickness of each layer in a multiple layer course, allowi ng in each
operation at least a 1 foot width of the shoulder to be rolled and conpacted
simul taneously with rolling and conpacting of each |ayer of base course.

3. 4.3 Conpaction

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

be maintained at optinmum Density of conpacted nixture shall be at |east 100
percent of |aboratory maxi mum density. Rolling shall begin at the outside
edge of the surface and proceed to the center, overlapping on successive trips
at |least one-half the width of the roller. Alternate trips of the roller
shall be slightly different | engths. Speed of the roller shall be such that

di spl acenent of the aggregate does not occur. Areas inaccessible to the
rollers shall be conpacted with mechanical tanpers, and shall be shaped and
fini shed by hand met hods.

3.4.4 Layer Thickness

Compact ed thickness of the aggregate course shall be as indicated on the
drawi ngs. No layer shall be in excess of 8 inchesnor less than 3 inches in
compact ed t hi ckness.

3.4.5 Finishing

The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Lightblading during
compaction may be necessary for the finished surface to conformto the I|ines,
grades, and cross sections. Should the surface for any reason becone rough,
corrugated, uneven in texture, or traffic marked prior to conpletion, such
unsatisfactory portion shall be scarified, reworked, reconpacted, or replaced
as directed.

3.4.5.1 Snmoot hness

Surface of each |ayer shall show no deviations in excess of 3/8 inch when
tested with the 12- foot straightedge. Deviations exceeding this amunt shal
be corrected by removing material and replacing with newnmaterial, or by
rewor ki ng exi sting material and conpacting, as directed.

3.4.5.2 Thi ckness Contro

Compact ed thi ckness of the base course shall be within I/2 inch of the

t hi ckness indicated. Where the measured thickness is nore than 1/2 inch
deficient, such areas shall be corrected by scarifying, adding new material of
proper gradation, reblading, and reconpacting as directed. \Where the neasured
thickness is nore than 1/2 inch thicker than indicated, the course shall be
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consi dered as conformng to the specified thickness requirenments. Average job
t hi ckness shall be the average of all thickness nmeasurenents taken for the
job, but shall be within I/4 inch of the thickness indicated.

3.5 FIELD QUALITY CONTROL
3.5.1 Field Density

Field in-place density shall be determ ned in accordance with ASTM D 1556 or
ASTM D 2167. Calibration curves and calibration test results shall be
furnished within 24 hours of the conclusion of the tests. At least one field
density test shall be performed for each 250 square yards of each |ayer of
base materi al .

3. 5.2 Snpot hness

Measurenments for deviation fromgrade and cross section shown shall be taken
in successive positions parallel to the alignment centerline with al2 foot
strai ghtedge. Measurenents shall al so be taken perpendicular to the alignnment
centerline at 50 foot intervals.

3. 5.3 Thickness

Thi ckness of the base course shall be nmeasured at intervals in such a manner
as to ensure one neasurenent for each 500 square yards of base course.
Measurenments shall be made in 3 inch diameter test holes penetrating the base
cour se.

3.6 TRAFFI C

Compl 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 permtted except when necessary to construction, and then the area
shall be protected against marring or damage to the conpleted work.

3.7 MAI NTENANCE

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

3.8 Dl SPOSAL OF UNSATI SFACTORY MATERI ALS

Renoved in-place materials that are unsuitable for the base course materi al
that is removed for the required correction of defective areas, and waste

mat eri al and debris shall be disposed of as directed at no additional cost to
t he 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 designation
only.
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 422 (1963; R 1990) Particle-Size Analysis of Soils

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

ASTM D 1557 (1991) Laboratory Corgoaction Characteristics of Soil Using
Modi fied Effort (56,000 ft-Ibf/ft°)

ASTM D 2216 (1992) Laboratory Determination of Water (Moisture) Content of
Soi |, and Rock

ASTM D 2487 (1992) Classification of Soils for Engineering Purposes (Unified
Soil Classification System

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate in Place by Nucl ear
Met hods (Shal | ow Dept h)

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 Repl acenent
Method in a Test Pit.

1.2  COWPACTI ON EQUI PMENT

Compaction shall be acconplished by tanping roller, rubber tired roller

vi bratory conpactor or mechanical tanpers. All equipnent, tools, and nachines
shall be maintained in satisfactory working condition at all tines.

Compacti on equi pnent shall be suitable for consistently producing uniformsoil
densities.

1.3 SUBM TTALS

Government approval is required for subnmittals with a?GA? designati on;
subnmittals having an ?FI @ designation are for information only. The
following shall be subnmitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD- 09 Reports

Field Density Tests; GA

Treating of Compacted Fill Materials; GA

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

SECTI ON 02250 PACGE 1



RED ROCK CHANNEL WP9B0010

1.4 GENERAL REQUI REMENTS FOR COMPACTED FI LLS AND COVPATED BACKFI LLS
1.4.1 Contro

Moi sture-density relations shall be established by the Contractor. The soil
used for each maxi mum 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 |least one five point nmaxi num density test shall be made for every 10
field density tests. Field density test shall be perforned by the Contractor
at the frequency established in paragraph: 1.4.1.2 Field Control, and in such
| ocations to insure that the specified density is being obtained. Mbisture-
density relations and field densities shall be reported on approved forns.

One copy of density data |less dry weight determinations shall be provided on
the day each test is taken. The conpleted test reports shall be provided with
the Contractor Quality Control Report on the work day follow ng the test.

1.4.1.1 Laboratory Contro

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 materials encountered. Approval of npisture-
density relations shall be obtained prior to the conpacting of any material in
the work. The moisture-density relations shall be determned in a |aboratory
in accordance with ASTM D 1557

a. The desired amunt of nmixing water will be added for each conpaction test
speci men, mixed well, and the m xture will be placed in a container with an
airtight cover and allowed to cure for 24 hours. A shorter curing time may be
al | oned where tests show that shortening the curing tine will not affect the
results.

1.4.1.2 Field Contro

Field in-place density shall be determ ned 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 method (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 adjusted
using only the sand cone nethod as described in ASTM D 1556. When materia
contain consi derabl e anpunt of rock or coarse gravel in-place density test
met hod ASTM D 4914 or ASTM D 5030 shall be used. At |east one adjacent sand
cone test shall be performed for every five nuclear density tests perforned.
If field density tests deternm ned by the nucl ear nethod vary by nmore than0.5
pounds per cubic foot from conparison sand-cone tests, and are consistently
high or |ow, adjustnment of the calibration curve is necessary.

a. I n-Pl ace Densities

One test per 1000 cubic yards, for the first 10,000 cubic yards of materi al
and one test for each 2000 cubic yards thereafter, or fraction thereof, shal
be made of each lift of fill or backfill areas conpacted by other than hand-
operated machines. At |east one test shall be made in each 2 foot |ayer of
compacted fill or backfill processed as a unit and not |ess than one test
shall be made in each area

One test per 500 cubic yards, or fraction thereof, shall be nade of each
lift of fill or backfill areas conpacted by hand-operated machines.

The contractor CQC shall maintain a log of all tests which will updated and
subnmitted to the contracting officer on a weekly basis. The test |og shal

i nclude: Test number (if retest shall include retest number), date, feature of
wor k, station and offset, weight of wet soil, weight of dry soil, percent of
compaction, optinmum noisture content, maxi mumdry unit weight, soi
classification, in-place density test nmethods either sand-cone or nucl ear
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densi neter.

1.4.2 Settling of Fills or Backfills with Water

Settling of fills or backfills with water will not be permtted

1.4.3 Fill Material

Fill material 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 cemented material, and shall contain no stone

whose greatest dinension is nmore than 3/4 the lift thickness. The Contractor
shal | expect to break-down, crush or otherw se process required excavation for

use as fill material due to the cenmentation of in-situ soils. Mat eri al s
classified in ASTM D 2487 as MH, 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 |less than 30 percent by weight passing the
No. 200 sieve and shall contain no particle larger than 3 inches.

1.4.4 Pl acenent

Fill material shall not be placed against concrete which has not been in place
at least 14 days or until the concrete has attained a strength of 2500 PSI
when tested in accordance with the Section 03301 CAST-1 N- PLACE STRUCTURAL
CONCRETE. Heavy equi prment shall not be operated over pipes and buried
structures until at least 2 feet of fill material have been placed and
compacted over them Material fromthe top of the pipe or buried structure to
2 feet above pipe or buried structure shall be conpacted by nechanical tanpers
or other equi pnent approved by the Contracting O ficer. Conpacted fill shal
be placed with suitable equipnent in horizontal |ayers which before
compaction, shall not exceed 1 foot in depth for rubber-tired or vibratory
rollers, 8 inches in depth for tanping rollers, 4 inches in depth when
mechani cal tampers are used. The Contractor may vary the |ayer thickness
within these lints for nost efficient operations. Mterial 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 sture Content

Mat erial shall have a uniform nmoi sture content while being placed and
compacted. Water shall be added at the source, if required, or by sprinkling
each layer of material during placenent. Uniformdistribution of noisture
shal |l be obtained by disking, harrowi ng, or otherw se manipul ating the soi
during and after time water is added. Material containing an excess of

noi sture shall be manipulated with suitable inplements to facilitate nmaxi num
aeration and shall be pernmitted to dry to the proper consistency before being
compacted. Fill shall have a maxi mum noi sture content of not nore than 2
percent above optimum and a mini mum noi sture content of not |less than 2
percent bel ow opti mum

1. 4.6 Conpaction

No layer of fill shall be conpacted before the practicabl e uniform noisture
content has been obtained. Scarified areas shall be conpacted as specified
for the fill placed thereon. Rollers will not be permitted to operate within
1 foot of channel or structure walls or over buried structures until the
conmpacted fill over the top of the structures has reached a depth of 2 feet.
Compacti on equi pnent shall be so operated that structures are not damaged nor
overstressed during conpaction operations. Mechanical tanmpers shall be used
for conmpaction of fill material adjacent to structures where rolling equi pment
is inpracticable for use in conpaction.
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1.5 COWPACTED FILL, CHANNEL
1.5.1 Invert
1.5.1.1 Preparation for Placing

The foundation for the conpacted fill to be placed and conpacted fill at the
channel shall be cleared of all existing obstructions, vegetation and debris.
Any trash or debris shall be renoved in accordance with Section 02150 CLEAR
SI TE AND REMOVE OBSTRUCTI ONS and Section 02200 EXCAVATI ON. Unsatisfactory or
unstable (too wet) material not meeting the requirements for fill materia
shall be renopved where directed. The existing surfaces for the conpacted fill
at the channel site shall be scarified to a depth of 6 inches and proofrolled
by four passes of the conpaction equipnent. The subgrade for the channe

shall be prepared in accordance with paragraph: SUBGRADE PREPARATI ON

1.5.1.2 Compacti on

Each | ayer of the material shall be conmpacted to not |less than 95 percent of
maxi nrum density, per ASTM D 1557

1. 5.2 Behi nd Channel Walls
1.5.2.1 Lim tations on Equi prment

The gross wei ght of any piece of equipnment, or the conbined wei ght of any
combi nati ons of equi pment coupl ed together, used to place, noisten and/or
compact fill behind channel walls and up to 2 feet above the top of covered
sections shall not exceed 35,000 pounds, including dynam c forces produced by
vi bratory equi pment. Equi pment used to conpact the fill behind the channel
wal I s shall be of such size as to be capable of operating in the area between
the cut slope and the channel wall. Conpaction equipnent will not be required
to operate at elevations lower than 2 feet above the top of wall footings.
Thi s equi pment shall be of such size as to be capable of operating in the area
bet ween the cut sl ope and the channel wall at any point 2 feet 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 5
feet the high of the fill behind the opposite channel wall at any tine during
construction.

1.5.2.3 Compacti on

Each layer of fill behind channel walls, shall be conpacted to not |ess than
90 percent of nmaxi num density, per ASTM D 1557. The top 3 feet of the

mai nt enance road adjacent to the channel wall shall be compacted to not |ess
t han 95% of maxi mum density per ASTM D 1557.

1.5.2.4 Trinm ng

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

i ndicated on the drawings with a tol erance of plus or minus 1 inch. Any

mat eri al | oosened by trimming shall be reconpacted and the area noi stened and
compacted with one pass of a smooth-wheeled roller. Tolerances shall apply
after rolling. Fill slopes shall be trimed to a uniformalignment at the top
of the berm and reasonably uniform slope at or outside the |lines shown on the
dr awi ngs.
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1.5.2.5 Backfill Against Plywod at Ends of Pipe and Sewer Stubs

3/ 4" plywood shall be braced or otherwi se held flush against the end of the
pi pe during backfilling. The Contractor shall make sure the plywod is of
sufficient size to adequately cover the pipe or sewer stub opening. The
Contractor shall attach blocks or shins to roughly fit the inside dianmeter of
the pipe to assure that the plywood is not displaced during backfilling.

1.5.3 Conmpacted 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
voi ds at the sides of the covered channel have been filled as described bel ow,
and until all caved material has been conpacted to the specified density to
the top of the roof slab.

1.5.3.2 Materi a
Materials for filling voids shall be clean sand, free of trash, organic

materials, debris, and with 100 percent passing the No. 4 sieve and not nore
than 10 percent passing the No. 100 sieve.

1.5.3.3 Pl acement

The first layer of fill over the concrete box section shall be 1 foot in

t hi ckness and shall be conpacted with a rubber-tired or vibratory roller
havi ng a maxi mum wei ght if 20,000 pounds. The remainder of the fill shall be

deposited in 6 inch | ayers and conpacted with rubber-tired or vibratory
rollers, or other approved equi pment with a nmaxi num wei ght of 20, 000 pounds
until the structure has a cover of at least 2 feet. The remainder of the
compacted fill shall be placed as specified in paragraph 1.6 - COVWPACTED FI LL,
CHANNEL of this section.

1.5.3.4 Contractors Option

If the Contractor elects to | eave the inside forns and shoring in place,

perm ssion will be granted to place fill material 48 hours after concrete has
been pl aced.

1.5.3.5 Compacti on

Each layer of fill on top of the covered channel shall be conpacted to not

| ess than 90 percent of maxi mum density, per ASTM D 1557. Conpacted Fill
under streets shall be conpacted per paragraph: COVPACTED FILL, STREET.

1.5.4 Compacted Fill, Roadway

1.5.4.1 Locati on

Compacted roadway fill shall consist of fill placed for all street
construction, and all other fill within all street right-of-ways. Street work
includes fill and backfill for streets, curbs, and driveways.

1.5.4.2 Compacti on

Fill shall be conpacted to not |ess than 95 percent of maxi nrum density per

ASTM D 1557 for the width of all traveled ways plus three (3) feet on each
si de thereof.
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1.5.4.3 Trinm ng

Al'l street shoulders and side slopes shall be trimred to the |ines indicated
on the drawings with a tolerance of plus or minus 1 inch. Any materia

| oosened by trimm ng shall be reconpacted and the area npi stened and conpact ed
with one pass of a smpoth-wheeled roller. Tolerances shall apply after
rolling. Fill slopes shall be trimed to a reasonably uniform slope at or
outside the Iines shown on the draw ngs.

1.6 COWPACTED FILL

1.6.1 Preparation for Placing

The foundation for the conpacted fill to be placed and conpacted as indicated
in the drawi ngs shall be cleared of all existing obstructions, vegetation and
debris. Any trash or debris shall be renmpoved in accordance with Section 02150
CLEAR SI TE AND REMOVE OBSTRUCTI ONS and Secti on 02200 EXCAVATI ON
Unsatisfactory or unstable (too wet) material not neeting the requirenents for
fill material shall be renoved where directed. The existing surfaces for the
compacted fill shall be scarified to a depth of 6 inches and proofrolled by
four passes of the conpaction equi prment.

1.6.2 Fill Material

Fill material shall conformto requirements of paragraph 1.4.3. Fill material
shall be placed within the lines and grades indicated in draw ngs.

1. 6.3 Conpaction

Each |l ayer of the material shall be compacted to not |ess than 95 percent of
maxi nrum 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 Materi a

Backfill material shall be obtained fromthe required excavati on as approved
by the Contracting Oficer. In general, the best material available will be
desi gnated as backfill and fill about structures. Backfill may consist of

sand, gravelly sand, and silty sands. Organic material, silt, clay, broken
concrete or pavenent, boul ders and other unsatisfactory material shall not be

used. Backfill for structures shall not contain any stones |larger than 3

i nches.

1.7.1.3 Pl aci ng

Backfill material 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 2500
PSI  when tested in accordance with Section 03301 CAST-I N PLACE STRUCTURAL
CONCRETE. Backfill shall be placed in 4 inch |ayers.

1.7.1. 4 Compacti on

Compaction shall be not |ess than 90 percent of maxi mum density, per ASTM D
1557 unl ess noted or shown ot herw se.
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1.8 SUBGRADE PREPARATI ON
1. 8.1 Subgrade for Channe

Subgrade preparation for channel shall include subgrade preparation for areas
to receive concrete, aggregate base course and/or bitumni nous paving for access
roads, mmintenance roads, turnarounds, and invert access ranps.

Al'l trash and debris shall be renpved in accordance with Section 02150 CLEAR
SI TE AND REMOVE OBSTRUCTI ONS and Section 02200 EXCAVATION. After the channe
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 6

i nches, noisture conditioned and proofrolled by 4 passes of the conmpaction
equi pmrent and trimed to a uniformgrade and snmoothed with a steel -wheel ed
roller to make the subgrade ready to receive concrete. |If the subgrade is

di sturbed by the Contractor’s operations or is overexcavated, or is soft or

yi el di ng, the subgrade shall be restored to grade and conpacted to a density
of 95 percent of maxi mum density, per ASTM D 1557. The finished surface of

t he subgrade shall not be nore than 0.5 inch above the indicated grade at any
poi nt when tested with a 12 foot straightedge.

Note: Bedding material is not required under the channel invert slabs of box
cul verts and rectangul ar channels, neither under the invert and side slope
lining of the trapezoidal channels as is erroneously indicated on the

dr awi ngs.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI| CABLE)

-- End of Section --
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SECTI ON 02600
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 designation
only.

American Society for Testing and Materials (ASTM
ASTM C 33 (1993) Concrete Aggregates

ASTM C 88 (1990) Soundness of Aggregates by Use
of Sodium Sul fate or Magnesi um Sul fate

ASTM C 127 (1988) Specific Gavity and
Absorpti on of Coarse Aggregate

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

ASTM C 136 (1995) Sieve Analysis of Fine and
Coar se Aggregate

ASTM C 295 (1990) Petrographic
Exami nati on of
Aggregates for Concrete

ASTM C 535 (1989) Resistance to
Degr adati on of
Large- Si ze Coarse Aggregate by
Abr asi on and I npact in the
Los Angel es Machi ne

ASTM D 1141 (1980) Substitute Ocean Water

ASTM D 5519 (1994) Particle Size Analysis of
Nat ural and Man- Made Ri prap
Material s

ASTM E 548 (1989) General Criteria Used for

Eval uating Laboratory Conpetence

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Definitions

2.1.1.1 Angular Stone. Stone which is obtained from bedrock deposits at a quarry
and i s angul ar in shape.
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2.1.2 Cenera

The Contractor shall make all arrangements for furnishing and transporting of
stone. The Contractor shall vary the | oading and placing operations to produce
the sizes of stone specified. If the stone being furnished by the Contractor
does not fully neet all the requirenents of these specifications, the Contractor
shall furnish, at no additional cost to the Governnment, other stone neeting the
requi rements of these specifications.

2.1.3 Potential Stone Sources

Stone confornming to these specifications will be available fromthe required
excavations and from stone quarries near the project area. The follow ng are
sources of stone reasonably near the project area.

Sour ce Nane Location
Hanson Aggregates El Dorado Quarry, Henderson, NV
WWK Material s Buf falo Road Pit, Las Vegas, NV
Sl oan Quarry SW of Arden, NV

Listing of a stone source is not to be construed as current or future
availability of the source, authorization of all the materials fromthe source,
nor as a waiver of inspection of the source. This is nerely a guide for the
contractor.

2.1.4 Stone Quality

2.1.4.1 Quality Conpliance Testing

Sampl es for Corps of Engineers testing as specified in paragraph: Source
Docunent ati on shall be submitted a m nimum of 45 days in advance of the tine
when the stone will be required in the work. Stone from a proposed source will
be tested by the Contractor for quality conpliance. The first test shall be at
the Contractor’s expense, however, if the stone fails the tests, or if the

Contractor desires to utilize nmore than one source, additional testing will be
perfornmed by the Governnent at the Contractor's expense. The cost of additional
testing will be deducted from payment due the Contractor in the amount of $4500

for each sanple tested. All test sanples (100 pounds minimum shall be
representative of the stone source and shall be obtained by the Contractor under
t he supervision of the Contracting Officer?s Representative and delivered at the
Contractor's expense to a testing |aboratory approved by the Contracting

O ficer?s Representative.

2.1.4.2 Stone Quality Testing Requirenents

Stone shall be subjected to such tests as are necessary to denmpnstrate to the
satisfaction of the Contracting O ficer?s Representative that the materials are
acceptable for use in the work. At a minimmthe stone shall neet the follow ng
test requirenents.

Test Test Met hod Requi r ement
Specific Gravity (Bul k SSD) ASTM C 127 2.54 m ni mum
Absorption ASTM C 127 2. 0% maxi mum
Wetting and Drying SPD Test ProcedureV No fracturing?®
Sul fate Soundness ASTM C 88(? 10% nmax. | oss®
Abr asi on Loss ASTM C 535 50% nmax. | oss!¥
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In addition to the above tests, the stone shall be subjected to a petrographic
and X-ray diffraction analysis in accordance with ASTM C 295”. The stone nust
not contain any expansive clays. Stone for grouted stone protection shall not
contai n excessive amunts of deleterious mnerals associated with alkali-silica
or al kali-carbonate reactions as described in ASTM C 33.

NOTE: (1): Test procedure for wetting and drying test. The entire sanple is
carefully exam ned and representative test specimens are selected. The sanple
shoul d be | arge enough to produce two cut slabs, 1 inch thick (+/-1/4 inch) wth
a mni mum surface area of 30 square inches on one side. Two chunks

approxi mately three by four inches are also chosen. The slabs and chunks are
carefully exam ned under a | ow power nicroscope and all visible surface features
are noted and recorded. The specinmens are then oven dried at 140 degrees F.

for eight hours, cooled and weighed to the nearest tenth of a gram The test
speci nens are photographed to show all surface features before the test. The
chunks and sl abs are then subjected to fifteen cycles of wetting and drying.
One sl ab and one chunk are soaked in fresh tap water, the other slab and chunk
are soaked in salt water prepared in accordance with ASTM D 1141. Each cycle
consi sts of soaking for sixteen hours at roomtenperature and then drying in an
oven for eight hours at 140 degrees F. After each cycle the specinens are

exam ned with the | ow power m croscope to check for opening or novenent of
fractures, flaking along edges, swelling of clays, softening of rock surfaces,
heavi ng of micaceous ninerals, breakdown of matrix material and any ot her

evi dence of weakness developing in the rock. The cycle in which any of these
actions occurs is recorded. After fifteen cycles, the slabs and chunks are
again carefully exam ned and all changes in the rocks are noted and recorded.
The test specinmens together with all particles broken off during the test are
oven dried, weighed and phot ographed.

NOTE: (2): The test shall be nade on 50 particles each wei ghing 100 grans, +/-
25 grams, in lieu of the gradation given in ASTM C 88.

NOTE: (3): Weakening and | oss of individual surface particles is permssible
unl ess bondi ng of the surface grains softens and causes general disintegration
of the surface material.

NOTE: (4): Stone which has a |oss greater than the specified linmt will be
accepted if the Contractor denonstrates that the stone has a satisfactory
service record.

NOTE: (5): The test procedure for Petrographic and X-ray Diffraction is
perfornmed according to ASTM C 295, except for the follow ng:

(a) A color, mcroscopic photograph shall be nade of each stone type and the
i ndividual minerals within the stone shall be identified by |abels and arrows
upon t he phot ograph.

(b) A very detail ed macroscopic and m croscopi c description shall be made of
the stone, to include the entire mineral constituents, individual sizes, their
approxi mat e percentages and m neral ogical histories. A description of stone
har dness, texture, weathering, and durability factors shall al so 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
O ficer's Representative. Acceptance of any stone shall not constitute
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acceptance of all stone froma source. All accepted stone shall be:

a. of the sanme 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 | am nations, weak cl eavages,
undesirabl e weat hering, or blasting or handling-induced fractures (or fracture
zones whi ch subtend nore than 1/3 of the total circunference of the stone al ong
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 acing; and,

d. clean and free fromearth, clay, refuse, or adherent coatings.
Stone shall not be subjected to any minimmquality or testing requirenments for
use in this project. Prior to placenent, however, all stone shall be subject to
acceptance by the Contracting Officer's Representative.

2.1.5 Gradation
2.1.5.1 Genera

Al'l points on individual grading curves shall be between the boundary linmts as
defined by snooth curves drawn through specified grading limts plotted on a
mechani cal anal ysis diagram The individual grading curves shall not exhibit
abrupt changes in slope denoting skip grading or scal ping of certain sizes.
Speci fied grading of all material shall be net both at the source and as
delivered to the project. |In addition, material not neeting the required
gradi ng due to segregation or degradation during placenent shall be rejected.

If test results show that stone does not neet the required grading, the hauling
operation will be stopped imrediately and will not resunme until processing
procedures are adjusted and a gradation test is conpleted showi ng gradation
requi rement are met. All gradation tests shall be at the expense of the
Contractor. The relationship between stone size (dianmeter) and weight in the
tabl es below is based on the volume m dway between a sphere and a cube and a
specific gravity of 2.54.

2.1.5.2 G avel Bedding

The beddi ng | ayer shall consist of well-graded gravel, crushed gravel, or
crushed stone, and shall contain not nore than 10 percent by weight of materia
passing a No. 4 sieve and not |ess than 95 percent by wei ght passing the 3-inch
si eve.

2.1.5.3 Riprap Stone

Ri prap shall be quarried, angular stone reasonably well-graded within the linmts
speci fied bel ow, when tested in accordance with ASTM D 5519, Test Method A.

Appr oxi mat e Per cent
Aver age Di aneter Smal | er
(in) (by wei ght)
24 100
18 50- 85
12 15- 30
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Appr oxi mat e Per cent
Aver age Di aneter Smal | er
(in) (by weight)
9 0- 15

2.1.5.4 G adation Sanpling and Testing

Testing shall be the responsibility of the Contractor and shall be performed at
no additional cost to the Governnment. Tests shall be performed by an approved
testing |laboratory on sanples selected by the Contracting O ficefs
Representative. Testing nay be done by the Contractor, subject to approval by
the Contracting Officer?s Representative. |If 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 permitted, until the
Contractor?s facilities have been inspected and approved by the Contracting

O ficer?s Representative. Testing shall be supervised by a registered Civi

Engi neer, experienced in rock-testing. The Governnent reserves the right to
perform check tests and to use the Contractor's sanpling and testing facilities
to nake the tests. One gradation test shall be required at the beginning of
production prior to delivery of stone fromthe source to the project site. A
m ni nrum of one additional test shall be required during the placement of the
stone, at the discretion of the Contracting Officer’s Representative.

2.1.6 Rejected Stone

Stone of unsuitable quality and/or size distribution as required by these
specifications shall be rejected. Any rejected stone shall be pronmptly renoved
fromthe project at no expense to the Government. Any portions of the work
covered by these specifications containing rejected stone will be considered

i nconpl et e.

PART 3 EXECUTI ON
3.1 FOUNDATI ON PREPARATI ON
3.1.1 GCenera

Subgrade preparation for material placenent shall conformto the provisions of
SECTI ON: 02250 FILLS AND SUBGRADE PREPARATI ON and SECTI ON: 02215 GEOTEXTI LES
USED AS FILTERS. Areas on which stone is to be placed shall be trinmed and
dressed to conformto cross sections indicated or directed, within an allowable
tol erance of plus or mnus 6 inches fromthe theoretical slope lines and grades.

| medi ately prior to placing any stone, the prepared base shall be inspected by
the Contracting O ficer?s Representative and no material shall be placed thereon
until that area has been approved.

3.2 PLACENMENT
3.2.1 GCenera

Except as otherw se specified, the limts of stone in place shall follow, with
reasonabl e variation, the indicated |lines and slopes, w thout continuous under-
or overbuilding. For all stonework, the Contractor shall submit the method of

pl acement to the Contracting O ficer?s Representative for approval, before

pl acement begi ns.

3.2.2 Gavel Bedding
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The gravel bedding material shall be placed fromthe bottom of the sl ope upward
and laterally using |light pressure equi pnment for spreading. Care shall be taken
not to damage the geotextile beneath. Sharp turns with equipnent shall be
avoi ded.

3.2.3 Riprap Stone

Ri prap shall be placed in a reasonably well-graded mass to the |ines and grades
i ndicated or directed by the Contracting O ficer?s Representative. Barring of

stone will be required to the extent necessary to secure the results specified.
Hand placing will not be required. A tolerance of 6 inches fromthe indicated
lines and grades will be allowed in the finished surface, but such tol erance

shall not be continuous over an area greater than 30 square feet.
-- End of Section --
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SECTI ON 02710

WEEP HOLE 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 designation
only.
AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM C 131 (1996) Standard Test Method for Resistance to

Degradation of Small-Size Coarse Aggregate by
Abrasi on and Inpact in the Los Angel es

Machi ne

ASTM C 136 (1992) Standard Test Methad Sieve Anal ysis of
Fi ne and Coarse Aggregates

ASTM D 75 (1987; Standard Practice for Method Sampling
Aggr egat es

ASTM D 123 (1996) Term nol ogy Relating to Textile
Mat eri al

ASTM D 4632 (1991) G ab Breaking Load and El ongation of
Geotextile

ASTM D 4833 (1988) Test Method for | ndex Puncture

Resi st ance of Geotextiles, Geonenbrane, and
Rel at ed Products

1.2 SUBM TTALS
Government approval is required for subnmittals with a "GA" designation;
subnmittals having an "FI O' designation are for information only. The follow ng
shal |l be submitted in accordance with Section 01300 SUBM TTAL PROCEDURES:

SD- 14 Sanpl es

Filter Material; FIO
Specimens identified to indicate the manufacturer, type of material, size and
quantity of material, and shipment or |ot represented. Each sample of filter
mat eri al shall be a piece not |ess than 6-inch x 6-inch.

PART 2 PRODUCTS

2.1 DRAI N MATERI AL

Drain material shall be durable, hard, tough, and free from adherent coatings.
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The material shall not contain corrosive agents, organic matter, or soft,
friable, thin or elongated particles in quantities considered del eterious by the
Contracting Officer. Drain material shall consist of gravel, crushed stone, or
processed crushed concrete, and shall show a loss in weight of not nore than 50
percent when tested in accordance with ASTM C 131, and shall be reasonably wel
graded within the following limts:

Sieve Size (nmillinmeters) Percent by Wi ght Passing
63 mMm 100
50 mm 95-100
37.5 mm 35-70
25 mm 0- 15
12.5 mm 0- 5

2.2 FI LTER FABRI C

Filter fabric shall be a nonwoven needl e punch pervious sheet of plastic yarn.
The filter fabric shall provide an apparent opening size no finer than the No.
100 sieve and no coarser than the No. 50 sieve. The filter fabric shall have a
m ninum tensile strength of 100 pounds in any principal direction when tested in
accordance with ASTM D 4632 grab test method usingone inch square jaws and a
one foot per mnute constant rate of traverse. The filter fabric shall have a 15
percent m ni num breaking elongation in any principal direction when tested in
accordance with ASTM D 4632. The filter fabric shall have a50 pound ni ni num
puncture strength when tested in accordance with ASTM D 4833. The filter fabric
shal | have no seans.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Drain Materia

Drain material for weep holes shall be wapped conpletely in filter fabricand
pl aced i nmedi ately against the wall, covering the opening of the weep hole.

3.1.2 Installation of the Filter Fabric

The filter fabric shall be placed in the nanner and at the |ocation indicated.
The Contractor shall subnit a plan for installationof filter fabric in front

of channel weep holes for approval by the Contracting O ficer. At the time of
installation, the filter fiber shall be rejected if it has defects, rips, holes,
flaws, deterioration or danage incurred during nmanufacture, 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 snpooth and
free of tension, stress, or winkles. The filter fabric shall be placed to
provide a m nimum overlap of 12 inches at each joint. Tenporary pinning of the
textile to help hold it in place shall be allowed. The tenporary pins shall be
renoved during placement of materials on the fiber fabric to relieve high
tensile stress. The filter fabric shall be protected at all times during
construction fromcontam nation by surface runoff and any filter fabric so
contam nated shall be renmoved and replaced with uncontaminated filter fabric.
Any damage to the filter fabric during its installation or during placenentof
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drain material or conpacted fill shall be replaced by the Contractor at no

cost to the Governnent. The work shall be schedul ed so that the covering of the
filter fiber with a layer of the specified material is acconplished wthin7

days after placenent of the filter fabric. Failure to conply shallrequire

repl acement of filter fabric. The filter fabric shall be protected from danage
prior to and during the placenent of drain material or conpacted fill by

l[imting the height of drop to less than 1 foot. Before placenent ofdrain

mat erial or conpacted fill, the Contractor shall denonstrate that the placenent
technique will prevent damage to the filter fabric. In no case shallany type
of equi pment be allowed on the unprotected filter fabric.

3.1.3 Shi pment and St orage

During all period of shipnent and storage, the filter fabric shall beprotected
fromdirect sunlight, ultra-violet rays, tenperatures greater than 140 degrees
Fahrenheit, nmud, dirt, dust and debris. To the extend possible shallbe

mai nt ai ned wapped in a heavy duty protective covering.

3.2 TESTS
3.2.1 Drain Materia
3.2.1.1 Poi nt s

Poi nts on the individual grading curves obtained fromrepresentative sanpl esof
the drain material not only shall lie between the boundary limts as defined

by smooth curves drawn through the tabulated grading limts plotted on a
mechani cal - anal ysi s di agram but al so shall exhibit no abrupt changes in sl ope
denoting skip grading, scal ping of certain sizes, or other irregularities which
woul d be detrinmental to the proper functioning of the drain.

3.2.1.2 Sampl i ng and Testing
Sampling and testing of the drain material shall be perforned by theContractor
to determ ne conpliance of the installed materials with specified requirenents
in conformance with ASTM C 131, ASTM C 136, and ASTM D 75. Sanpling andtesting
shall be performed at regular intervals with at |least three tests being made for
drain materials. The location of after placenent tests shall be as directed.
3.3 PROTECTI ON
The Contractor shall take all necessary precautions to avoid damage to the

compl et ed subdrai nage system from the movenent of equi pnent during placing and
compacting operations of fill materi al

-- End of Section --
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SECTI ON 02720
REI NFORCED CONCRETE PI PE STUBOUTS
PART 1 GENERAL
1.1 APPLI CABLE PUBLI CATI ONS

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by
basi c designation only.

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

ASTM C 76 (1995) Reinforced Concrete Cul vert, Storm Drain, and
Sewer Pi pe

PART 2 PRODUCTS
2.1 GENERAL.

The reinforced concrete pipe conduit shall be constructed as shown and
as specified. Concrete shall conformto the applicable requirenents of
the section: CAST-IN-PLACE STRUCTURAL CONCRETE. Where pipe is embedded
in concrete, the pipe shall be supported in such a manner to hold it
rigidly in position while concrete is placed. Earthwork about the
conduit shall conformto the applicable requirements of the section:
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Specified
and/ or indicated D-1oading is the mni mum acceptabl e, and heavi er pipe
may be furnished at the option of the Contractor.

2.2 CONCRETE PI PE.

2.2.1 MATERI ALS

Rei nforced Concrete Pipe shall conformto the requirements of ASTM C 76,
CLASS IIl1. The followi ng additional markings shall be clearly stenciled
on the pipe:

Perm ssible D-l1oad to produce a 0.01-inch crack
Internal dianmeter in inches

2.3 TESTS FOR PI PE

Certified copies of test reports, denonstrating conformance to the
appl i cabl e pi pe specifications, shall be furnished the Contracting

O ficer before installation of the pipe. Strength tests for concrete

pi pe, as required in the applicable specifications, shall be the three-
edge bearing tests.

2.4 NMNORTAR

2.4.1 COWPGCSI TI ON.

Mortar for joints shall be conposed of cenment, sand, and water
proportioned at the approxinmate ratioof one part cement to not nore
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than two parts sand. The materials shall conformto the applicable
requi rements of the section: CAST-1N-PLACE STRUCTURAL CONCRETE.

2.4.2 MXI NG

The nortar shall be nmixed in a concrete mxer in the manner specified
for concrete, or in a watertight mixing box. If mxed in a box, the box
shall first be filled with the required amount of sand, the vol unme of
whi ch shall be determined with a one-cubic-foot measuring box. The
requi site amount of cenment shall then be added and the material dry

m xed by turning at least three times with a nortar hoe. Sufficient

wat er shall then be added and the nixing continued until the batch is
uniformin col or and consistency. Mrtar shall show no visible signs of
setting and shall be used within a period of 30 mnutes after m xing
with water. No retenpering will be permitted.

PART 3 EXECUTI ON
3.1 I NSTALLATI ON
3.1.1 PLACI NG

Each pipe shall be carefully exam ned before being laid, and defective
or damaged pipe shall not be used. Pipelines shall be laid to the grades
and alignment indicated. Proper facilities shall be provided for

| owering sections of pipe into trenches. Under no circunstances shal
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
dewat eri ng of trenches during construction shall be provided as
necessary. All pipe in place shall have been inspected before encasing
in concrete. Laying shall proceed upgrade with the tongue ends of

t ongue- and- groove pipe pointing in the direction of the flow Circular
concrete pipe with elliptical reinforcing shall be so placed that the

reference |ines designating the top of the pipes will be not nore than 5
degrees fromthe vertical plane through the |ongitudinal axis of the
pipe. |In encasing the pipe in concrete, care shall be taken to prevent

damage to or msalignment of the pipe.
3.1.2 MORTAR JO NTS.

Al'l joint areas shall be cleaned and noistened with a wet brush

i medi ately before caul king. The interior surface of the |lower portion
of the groove of the tongue-and-groove pipe shall have a |layer of soft
nortar applied. The tongue end of the second section, while in a
horizontal position, shall have a |l ayer of soft nortar applied to the
upper half of the tongue. The tongue shall then be inserted in the
groove. The joint shall then be caulked with nortar, conpletely filling
t he annul ar space between the pipe sections. The inside of the joint
shall then be wi ped and finished snooth. The outside of the joint shal
be inmediately protected fromthe air and sun with continuously noi st
burlap or earth until the nortar is cured.

-- End of Section --
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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

basi ¢ designation only.

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

ASTM C 94 (1990) Ready-M xed Concrete

ASTM C 150 (1989) Portland Cenent

ASTM C 478 (1990b) Precast Reinforced Concrete Manhol e Sections

ASTM C 924 (1989) Concrete Pipe Sewer Lines by Low Pressure Air
Test Met hod

ASTM D 2751 (1991) Acrylonitrile-Butadi ene-Styrene (ABS) Sewer

Pi pe and Fittings

ASTM D 3034 (1989) Type PSMPol y(Vinyl Chloride) (PVC) Sewer
Pi pe and Fittings

ASTM D 3212 (1989) Joints for Drain and Sewer Plastic Pipes
Usi ng Fl exi bl e El astomeri c Seal s
ASTM F 477 (1990) El astoneric Seals (Gaskets) for
Joining Plastic Pipe
FEDERAL SPECI FI CATI ONS (FS)
FS QQ C-40 (Basic; Am2: Notice 1) Caulking Lead Wol and Lead Pig

FS RR-F-621 (Rev E) Franes, Covers, Gratings, Steps, Sunmp and Catch
Basi n, Manhol e

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 49 (1975) Hazardous Chemi cal s Data

NFPA 325M  (1991) Fire Hazard Properties of Flanmabl e Liquids, Gases,
and Vol atile Solids
1.2 GENERAL REQUI REMENTS

The construction required herein shall includeprecast concrete manhol e
The Contractor shall replace damaged material and redo unacceptabl e work
at no additional cost to the Governnment. Excavation andbackfilling is
specified in Section 02222: EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR
UTI LI TIES SYSTEMS. Backfilling shall be acconplished after inspection by
the Contracting Oficer.
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1.2.1 Protection of Materials

Before, during, and after installation, fittings shall beprotected from
any environment that would result in damage or deterioration to the
material. The Contractor shall have a copy of the manufacturer's
instructions available at the construction site at all tines and shal
follow these instructions unless directed otherwi se by the Contracting
Oficer.

1.3 SUBM TTALS

Government approval isrequired for submttals with a “GA” desi gnati on;
subnmittals having an “FI O designation are for information only. The
followi ng shall be submtted in accordance with Section 01300: SUBM TTAL
DESCRI PTI ONS:

SD- 13 Certificates
Portl and Cenent; GA; CD/ OD.

Certificates of conpliance stating the type of cenent used in
manuf act ure of concrete pipe, fittings andprecast manhol es.

PART 2 PRODUCTS

2.1 JA NTS

Joints installation shall conply with the manufacturer's instructions.
2.2 FRAMES AND COVERS

Frames and covers shall be cast iron, ductile iron or reinforced
concrete. Cast iron frames and covers shall be as indicated or shal
conformto FS RRF-621, type as suitable for the application, circular,
wi t hout vent holes. The frames and covers shall have a conbi ned wei ght
of not |ess than 400 pounds. Reinforced concrete frames and covers shal
be as indicated. The word "Sewer” shall be stanped or cast into covers
so that it is plainly visible.

2.3  STEEL LADDER

A steel |adder shall be provided where the depth of a manhol e exceeds 12
feet. The |ladder shall not be Iess than 16 inches in width, with B4

i nch dianeter rungs spaced 12 inches apart. The two stringers shall be
a mnimm3/8 inch thick and 2 inches wide. Ladders and inserts shal

be gal vani zed after fabrication in conformance with ASTM A 123

2.4  CEMENT MORTAR

Cement nortar shall conformto ASTM C 270, Type Mwith Type Il cenent.
2.4.1 Portland Cenent

Portl and cenment shall conformto ASTM C 150, Type Il for concrete used

i n manhol es and type optional with the Contractor for cenent used in
concrete cradle, concrete encasenent, and thrust bl ocking.
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2.4.2 Portland Cenent Concrete

Portl and cenment concrete shall conformto ASTM C 94, conpressive
strength of 4000 psi at 28 days, except for concrete cradle and
encasenment or concrete blocks for manhol es. Concrete used for cradle and
encasenment shall have a conpressive strength of 2500 psi m ni nrum at 28
days. Concrete in place shall be protected fromfreezing and noisture

| oss for 7 days.

2.5 STRUCTURES
2.5.1 Precast Reinforced Concrete Manhol e Secti ons

Precast reinforced concrete manhol e sections shall conformto ASTM C
478, except that portland cenent shall be as specified herein. Joints
shall be cenent nortar, or an approved mastic or rubber gasket, or an
approved conbi nati on of these types.

PART 3 EXECUTI ON
3.1 MANHCLES
3.1.1 CGenera

Manhol es shal |l be constructed of precast concrete nanhol e sections. The
i nvert channels shall be smooth and semicircular in shape conformng to
the inside of the adjacent sewer section. Changes in direction of flow
shall be nade with a smooth curve of as large a radius as the size of
the manhole will permt. Changes in size and grade of the channels shal
be made gradually and evenly. The invert channels shall be forned
directly in the concrete of the manhol e base, or shall be built up with
brick and nortar, or shall be half tile laid in concrete, or shall be
constructed by laying full section sewer pipe through the manhol e and
breaking out the top half after the surroundi ng concrete has hardened.
Pi pe connections shall be made to manhol e usi ng water stops, standard
O-ring joints, special manhol e coupling, or shall be made in accordance
with the manufacturer's recommendati on. The Contractor's proposed net hod
of connection, list of materials selected, and specials required, shal
be approved prior to installation. The floor of the manhol e outside the
channel s shall be snooth and shall slope toward the channel snot |ess
than 1 inch per foot nor nore than 2 inches per foot. Free drop inside

t he manhol es shall not exceed 1 foot 6 inches, nmeasured fromthe invert
of the inlet pipe to the top of the floor of the nanhol e outside the
channel s, and drop manhol es shall be constructed whenever the free drop
woul d otherwi se be greater than 1 foot 6 inches.

3.1.2 Steel Ladder

Ladder shall be adequately anchored to the wall by neans of stee

inserts spaced not nore than 6 feet apart vertically, and shall be
installed to provide at |east 6 inches of space between the wall and the
rungs. The wall along the line of the | adder shall be vertical for its
entire | ength.

3.1.3 Jointing and Plastering
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Mortar joints shall be conpletely filled and shall be snmooth and free
fromsurplus nortar on the inside of the manhole. Mrtar and nmastic
joints between precast rings shall be full-bedded in jointing conpound
and shall be smoothed to a uniformsurface on both the interior and
exterior of the manhole. Installation of rubber gasket joints between
precast rings shall be in accordance with the recommendations of the
manuf act urer.

3.1.4 Franes and Covers

Unless ot herwi se indicated, tops of franes and covers shall be set flush
r1arshed grade in paved areas or 2 inches higher than finished grade in
unpaved areas.

3.2 CONNECTI ON TO EXI STI NG GRAVI TY SEVER LI NE

Pi pe connection to existing gravity sewer line shall be nade in such
manner that the finish work will conformas nearly as practicable to the
essential applicable requirenents specified for new gravity sewer |ines,
i ncluding all necessary concrete work, cutting, and shapi ng.

3.3 CLEANQUTS AND OTHER APPURTENANCES

Ol eanouts and ot her appurtenances shall be installed where shown on the
drawi ngs or as directed by the Contracting officer, and shall conformto
the detail of the draw ngs.

--End of Section-
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SYMm. ITEM

A RING 8 COVER
N =N B GRADE ADJUSTING RING
a c 1" SECTION REIN. CONC. PIPE
5 D 2' SECTION REIN. CONC. PIPE
E 3' SECTION REIN. CONC. PIPE
F BASE
TAPER CONCRETE
COLLAR SEE
DWG. NO. 407 | STREET ELEV.
g 3T 16" MINIMUM, 22" MAXIMUM
[ o 2' |
S ! SEE NOTE 4 TAPER HEIGHT
Q __24"__ D/A..v H”
=G 48 36
60" 58"_
2 I —TONGUE & GROOVE 124 TO4€'l 3¢
JOINTS 48"1c 607 24"
W \J ]
N \_FULL MORTARED JOINTS
@ ( CLASS 'B"MORTAR) BROOM FINISH
£ . \J
srwoomh
FINISH
F
FORM SMOQOTH CURVE IN
EXPLODED VIEW MANHOLE BASE FOR PIPE
JUNCTION
ISOMETRIC VIEW
NOTES:
, IN UNIMPROVED NON-TRAFFIC AREAS,TOP OF MANHOLE SHALL BE 6°'TO 9" ABOVE
GRADE.
2 PIPES SHALL NOT PROTRUDE MORE THAN 3" INSIDE OF MANHOLE SECTION.
CONSTRUCT WATER TIGHT CONNECTION TO MANHOLE.
3. PIPE SECTION LENGTHS ARRANGED TO FIT DEPTH.
4. AN OPTIONALL TWO FIECT 24" TC 48" AND 48" TO 6( " CONL isfY BEZ I7EC.
SPECIFICATION REFERENCE UNIFORM STANDARD DRAWINGS
501 |CONCRETE & MORTAR CLARK COUNTY AREA
609 |CATCH BASINS,MANHOLES &
INLETS TYPE I MANHOLE
DATE [OWG.NO. 403 |PAGE NO. 103




NOTES:

W

FRAME J—%

I. FRAME AND COVER TO BE ALHAMBRA FOUNDRY COMPANY TYPE AI310
IN ACCORDANCE WITH ASTM A-48, CLASS 30, OR APPROVED EQUAL.

2 CAST IRON SHALL HAVE MINIMUM TENSILE STRENGTH OF 30,000 RS.I
3. FRAME AND COVER MACHINED TO FIT.

4. WEIGHT OF FRAME AND COVER 330 LBS. MINIMUM .

SPECIFICATION REFERENCE

712 | MISCELLANEOUS METALS

UNIFORM STANDARD DRAWINGS
CLARK COUNTY AREA

STANDARD MANHOLE
COVER AND RING

DATE

[DWG.NO. 409 |PAGE NO. 109
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1

1.

SECTI ON 02741
Bl TUM NOUS PAVI NG FOR ROADS, STREETS AND OPEN STORAGE AREAS
GENERAL
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 GHVWAY AND TRANSPORTATI ON OFFI Cl AL
( AASHTO)

AASHTO MP1 Standard Specification for Performance G aded
Asphal t Bi nder

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

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

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

Absorpti on of Coarse Aggregate

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

ASTM C 131 (1996) Resistance to Degradation of Small -
Si ze Coarse Aggregate by Abrasion and | 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 Amount of Testing of
Hydraul i c Cenent

ASTM D 5 (1995) Penetration of Bitum nous Materials

ASTM D 75 (1987; R 1992) Sampling Aggregates

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soi l's

ASTM D 1559 (1989) Resistance to Plastic Fl ow of

Bi t um nous M xtures Using Marshall Apparatus
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ASTM D 1856 (1995a) Recovery of Asphalt from Sol ution by
Abson Met hod

ASTM D 2041 (1995) Theoretical Maxi mum Specific Gavity
and Density of Bitum nous Paving M xtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen
from Bi t um nous Paving M xtures

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

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

ASTM D 3515 (1996) Hot-M xed, Hot-Laid Bitum nous Paving
M xt ur es

ASTM D 4318 (1995) Liquid Limt, Plastic Limt, and

Plasticity I ndex 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 Determ ning the
Percent of Fractured Faces

1.2 SUBM TTALS
Government approval is required for submittals with a "GA" designation;
subnmittals having an "FIO' designation are for information only. The
following shall be submtted in accordance with Section01330 SUBM TTAL
PROCEDURES:
SD-09 Reports
Asphal ti c Cenent; GA
Copi es of test results.
Gradation and Physical Properties of Aggregates GA
Copi es of test results.

Bi t um nous Pavement M x Design GA

Copy of mx design selected. Report to be submitted and signed by a Gvil
Engi neer licensed to practice in State of Nevada.

Properties of Bitum nous Pavenent M xture GA

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

Report of Density, Asphalt Content, and Gradation GA
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Copies of test results. Report to be submitted and signed by a Civi
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 submitted and signed by a Civi
Engi neer licensed to practice in State of Nevada

SD- 18 Records
Waybills and Delivery Tickets GA
Waybills and delivery tickets, during progress of the work.
1.3 PLANT, EQUI PMENT, MACHI NES, AND TOCLS
1.3.1 Ceneral

The bitum nous plant shall be of such capacity to produce the quantities of
bi t um nous m xtures required. Hauling equipnment, paving machines, rollers,
m scel | aneous equi prent, and tools shall be provided in sufficient nunbers

and capacity and in proper working condition to place the bitum nous paving
m xtures at a rate equal to the plant output.

1.3.2 Mxing Plants

The m xing plant shall be an automatic or sem automatic controlled

commerci ally manufactured unit desi gned and operated to consistently produce
a mxture within the job-mx formula (JMF). The plant shall have a m ni num
capacity of 100 tons per hour. Drumm xers shall beprequalified at the
production rate to be used during actual m x production. The
prequalification tests will include extraction and recovery of the asphalt
cement in accordance with ASTM D 2172 and ASTM D 1856. The penetration of
the recovered asphalt binder shall not be |l ess than 60 percent of the
original penetration, as nmeasured in accordance wi thASTM D 5.

1.3.3 Straightedge

The Contractor shall furnish and maintain at the site, in good condition,
one 12-foot straightedge for each bitum nouspaver. Straightedge shall be
made 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 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 herw se directed, bitum nous courses shall not be constructed when
tenmperature of the surface of the existing pavement or base course is bel ow
40 degrees F.

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be permtted on
the pavenent until the pavenent has cooled to 140 degrees F.
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1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS

Fi ni shed surface of bitum nous courses, when tested as specifiedbel ow,
shall conformto gradeline and el evati ons shown and to surface-snoot hness
requi rements specifi ed.

1.6.1 Plan G ade

The grade of the conpleted surface shall not deviate nore than 0.05 foot
fromthe plan grade.

1.6.2 Surface Snpot hness

VWhen a 12-foot straightedge is laid on the surface parallel with the
centerline of the paved area or transverse fromcrown to pavenent edge, the
surface shall vary not nmore than 1/4 inch fromthe straightedge.

1.7 GRADE CONTROL

Li nes and grades shall be established and mai ntai ned by neans of |ine and
grade stakes placed at site of work in accordance with the Special Contract
Requi renments. El evations of bench marks used by the Contractor for
controlling pavenent operations at the site of work will be determ ned,
establ i shed, and mai ntai ned by the Governnment. Finished pavenent el evations
shall be established and controlled at the site of work by the Contractor in
accordance with bench mark el evati ons furnished by the Contracting Oficer.

1.8 SAMPLI NG AND TESTI NG
1.8.1 Aggregates
1.8.1.1 Ceneral

Sampl es of aggregates shall be furnished by the Contractor for approval of
aggregate sources and stockpiles prior to the start of production and at
times during production of the bitum nous m xtures. Tines and points of
sanmpling will be designated by the Contracting Oficer. Sanples will be the
basi s of approval of specific sources or stockpiles of aggregates for
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
sanmpling mneral filler. Al tests necessary to deternine conpliance with
requirenments specified herein will be performed by the Contractor.

1.8.1.2 Sources

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,
indicating that the central -plant hot-m x bitum nous pavements constructed
with the aggregates have had a satisfactory service record of at least five
years under simlar climatic and traffic conditions. The Contractor wll
make such tests and other investigations as necessary to determ ne whet her
aggregates neeting requirenents specified herein can be produced from

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

submtted materials. Approval of the source of aggregate does not relieve
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the Contractor of responsibility for delivery at thejobsite of aggregates
that neet the requirenments specified herein.

1.8.2 Bitum nous Materials

Bi tum nous materials shall be sanpled in accordance withASTM D 140. Tests
necessary to determ ne conformance with requirenents specified herein wll
be performed by the Contractor. Sources where bitum nous naterials are
obt ai ned shall be selected in advance of the tinme when materials will be
required in the work. 1In addition to initial qualification testing of

bi tum nous materials, sanples shall be taken before and during construction
when shi pments of bitum nous materials are received or when necessary to
assure sone condition of handling or storage has not been detrinmental to the
bi tum nous materi al

1.8.3 Bitum nous M xtures

Sampling and testing of bitum nous m xtures will be performed by the
Contractor.

1.9 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.9.1 Mneral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xing
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contanination, or intermngling 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 nmoisture or other detrimental conditions.

1.9.2 Bitum 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
storage tanks or transfer lines. Storage tanks, transfer lines, and weigh
buckets shall be thoroughly cleaned before a different type or grade of
bitunmen 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 maintai ned bel ow 300 degrees F.

1.10 ACCESS TO PLANT AND EQUI PMENT

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

m xtures.

1.11 \WAYBI LLS AND DELI VERY TI CKETS
Before the final statenent is allowed, the Contractor shall file with the

Contracting Oficer certified waybills and certified delivery tickets for
al | aggregates and bitum nous materials actually used in construction.
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2 PRODUCTS
2.1 BITUM NOUS HOT M X

Bi t um 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
requirements contained in paragraph PROPORTI ONIl NG OF M XTURE.

2.1.1 Aggregates

Aggr egates shall consist of stone, crushed stone, crushed gravel, screening,
sand, and mineral filler, as required. The portion of nmaterials retained on
the No. 4 sieve shall be known as coarse aggregate, the portion passing the
No. 4 sieve and retained on the No. 200 sieve as fine aggregate, and the
portion passing the No. 200 sieve as mineral filler. Aggregate gradation as
determ ned by ASTM C 117 and ASTM C 136 shall conformto the foll ow ng:

CGener al Pavi ng Bi ke Pat hs Pavi ng

Si eve Per cent Passing Per cent Passing
Si ze (by wei ght) (by wei ght)

1 inch 100 --

3/4 inch 90- 100 --

1/ 2 inch 78-94 100

3/ 8 inch 68- 84 90- 100

No. 4 50- 65 55- 85

No. 8 30-49 32-67

No. 50 7-25 7-27

No. 200 2-9 2-10

2.1.1.1 Coarse Aggregate

Coar se aggregate shall consist of clean, sound, durable particles neeting
the foll owi ng requirenents.

a. Portion of the material |arger than 3/8 inch screen shall contain
at | east 50 percent of particles having fractured faces when deterni ned
in accordance with NDOT T 230C

b. Percentage of |oss shall not exceed 45 after 500revol utions, as
determ ned in accordance w th ASTM C 131

2.1.1.2 Fine Aggregate

Fi ne aggregate shall have a plasticity index of 6 percent or less and liquid
limt of 35 percent or |ess when tested in accordance wi thASTM D 4318.

2.1.1.3 Mneral Filler

M neral filler shall consist of portland cenent conform ng to ASTM C 150 or
shall be nechanically reduced rock with the foll owi ng gradation:

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

Grain size shall be determ ned in accordance wi thASTM D 422.
2.1.2 Bitum nous Materi al

Asphalt cenment for use in general paving shall conformtoASTM D 3381, Table
2, Grade AC-40. Asphalt cement for use in bike paths paving shall conform
to AASHTO MP1, PG 70-16.

2.1.3 Additives

The use of additives such as antistripping and antifoam ng agents is subject
to approval.

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

The JMF for the bitum nous mxture will be prepared by the Contractor and
approved by the Contracting Officer. The fornula will indicate the

percent age of each stockpile and mineral filler, the percentage of each size
aggregate, the percentage of bitumen, and the tenperature of the conpleted
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 thatdeviates
nore than 25 degrees F fromthe JMF shall be rejected. The JMF may be

adj usted during construction to inprove paving mxtures. Adjustnents to the
JMF are subject to the approval of the Contracting Oficer.

TABLE |. JOB-M X TOLERANCES
Tol er ance,
Materi al Plus or M nus
Aggr egat e passing No. 4 sieve or | arger 5 percent
Aggr egat e passing Nos. 8, 16, 30, and 50sieves 4 percent
Aggr egat e passing Nos. 100 and 200 si eves 2 percent
Bi t unen 0. 25 percent
Tenperature of m xing 25 degrees F

2.2.2 Test Properties of Bitum nous M xtures
Fi ni shed m xture shall neet requirenents described bel ow when tested in
accordance with ASTM D 1559. All sanples will be conpacted with 50 bl ows of
speci fied hammer on each side of sanple. Wen bitum nous mxture fails to

meet the requirenents specified below, the paving operation shall be stopped
until the cause of nonconpliance is determ ned and corrected.

2.2.2.1 Stability, Flow, and Voids

Requirenments for stability, flow, and voids are shown in TABLES Il and |11
for nonabsorptive and absorptive aggregates, respectively.

TABLE |11. NONABSORPTI VE- AGGREGATE M XTURE
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| nt er nedi at e

Weari ng Course cour se
Stability m ni num pounds 500 500
FI ow maxi mum 1/100-inchunits 20 20
Voids total mx, percent (1] 3-5 3-5
Voids filled with bitumen, percent (2 75- 85 65- 75

(1) The Contracting Oficer may permt deviations fromlimts specified
when gyratory nmethod of design is used to develop the JM.

(2) The Contracting Oficer may pernmt deviation fromlimts specified for
voids filled with bitunmen in the internmedi ate course in order to stay within
limts for percent voids total m x.

TABLE I11. ABSORPTI VE- AGGREGATE M XTURE
Internmedi ate
Weari ng Course Cour se
Stability m ni num pounds 500 500
FI ow maxi mum 1/100-inchunits 20 20
Voids total mx, percent (1] 3-5 3-5
Voids filled with bitumen, percent (2 80- 90 70- 80

(1) The Contracting Oficer may permt deviations fromlimts specified
when gyratory nmethod of design is used to develop the JM.

(2) The Contracting Oficer may pernmt deviation fromlimts specified for
voids filled with bitunmen in the internmediate course in order to stay within
limts for percent voids total m x.

a. Wen the water-absorption value of the entire blend of aggregate
does not exceed 2.5 percent as determ ned in accordance w t hASTM 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 conmputing voids total mix and voids filled w thbitumen, and
the m xture shall meet requirenents in TABLE I1.

b. Wen the water-absorption value of the entire blend of aggregate
exceeds 2.5 percent as determ ned in accordance withASTM C 127 and ASTM C
128, the aggregate is designated as absorptive. The theoretical specific
gravity conmputed fromthe bul k-i npregnated specific gravity nethod contai ned
in ASTM D 2041 shall be used in conputing percentages of voids total nm x and
voids filled with bitunmen; the m xture shall neet requirements in TABLE II1.

2.2.2.2 Stability

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

determ ned by ASTM D 1559. When the index of retained stability is |less
than 75, the aggregate stripping tendencies may be countered by the use of
hydrated lime or by treating the bitunen with an approvedanti stri pping
agent. The hydrated lime is considered as nmneral filler and should be
considered in the gradation requirenments. The anount of hydrated Iine or
anti stripping agent added to bitumen shall be sufficient, as approved, to
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produce an index of retained stability of not | ess than 75 percent. No
addi ti onal paynment will be nmade to the Contractor for addition of
anti strippi ng agent required.

3 EXECUTI ON
3.1 BASE COURSE CONDI Tl ONI NG

The surface of the base course will be inspected for adequate comnpacti on 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, mneral filler, and bitumen shall be conveyed into the mxer in
proportionate quantities required to neet the JM. Mxing time shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitunmen at tine of m xing shall not exceed 150
degrees C. Tenperature of aggregate and mineral filler in the mxer shal
not exceed 300 degrees F when bitumen is added. Overheated and carbonized
m xtures or mxtures that foam shall not be used

3.3 WATER CONTENT OF AGGREGATES

Drying operations shall reduce the water content of mixture to |l 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
water content is determ ned on hot bin sanples, the water content will be a

wei ght ed average based on conposition of blend
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 TRANSPCRTATI ON OF Bl TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, smooth beds lightly coated with an approved rel easing agent to
prevent adhesion of the mxture to the truck bodies. Excessive rel easing
agent shall be drained prior to |oading. Each |oad shall be covered with
canvas or other approved material 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 becone 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.

SECTI ON 02741 PAGE 9



RED ROCK CHANNEL WP9B0010

3.7 PRI ME COATI NG

Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material conformng to Section02748 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 materi al
conformng to Section 02748 BI 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 pavenment has no free water on the surface. Bitum nous m xtures
shall not be placed without anple tine to conplete spreading and rolling
during daylight hours, unless approved satisfactory artificial lighting is
provi ded.

3.9.1 Ofsetting Joints

The wearing course shall be placed sothat transverse joints in the wearing
course shall be offset by at least 2 feet fromtransverse joints in the
under | yi ng course.

3.9.2 Ceneral Requirenments for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the nechanical spreader,
shall be as determ ned by the Contracting Officer. M xtures having
tenperatures | ess than 225 degrees F when dunped into the mechani cal
spreader shall not be used. The mechani cal spreader shall be adjusted and

the speed regulated so that the surface of the course being laid will be
snmoot h and continuous wi thout tears andpulls, and of such depth that, when
conmpacted, 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 m xture shall be as nearly continuous aspossible, and speed of

pl aci ng shall be adjusted, as directed, to permt proper rolling. Wen
segregation occurs in the m xture during placing, the spreadi ng operation
shal |l 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
compacted as specified below, the screed of the mechani cal spreader shal
overlap the previously placed strip 2 to 3 inches and be sufficiently high
so that conpaction produces a snmooth dense joint. Mxture placed on the
edge of a previously placed strip by the nechanical spreader shall be pushed
back to the edge of the strip by use of a lute. Excess mixture shall be
renoved and wast ed.

3.9.4 Handspreading in Lieu of Machi ne Spreading
In areas where the use of machine spreading is inpractical, the mxture

shall be spread by hand. Spreading shall be in a manner to prevent
segregation. The mxture shall be spread uniformy with hot rakes in a

SECTI ON 02741 PAGE 10



RED ROCK CHANNEL WP9B0010

| oose | ayer of thickness that, when conmpacted, will conformto required
grade, density, and thickness.

3.10 COVPACTI ON OF M XTURE

Rol l'ing shall begin as soon after placing as the mxture will bear a roller
wi t hout undue di splacenment. Delays in rolling freshly spread m xture wl|
not be permitted. After initial rolling, prelimnary tests of grade and
snmoot hness shall be made by the Contractor. Deficiencies shall be corrected
so that the finished course will conformto requirenments for grade and
snmoot hness specified herein. G ade and snoot hness will be checked in each
section of conpleted pavenent by the Contracting Oficer for conpliance.
After the Contractor is assured of neeting grade and snoot hness
requirenments, rolling shall be continued until all roller marks are
elimnated and at |east 95 percent of the density of a | aboratory-conpacted
speci nen of the same m xture has been obtained. Places inaccessible to
rollers shall be thoroughly conpacted with hot hand tanpers.

3.10.1 Correcting Deficient Areas

M xtures that become contanminated or are defective shall be renpved 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 CQOATS.

Fresh paving m xture shall be placed in the excavated areas in sufficient
gquantity so that the finished surface will conformto grade and snoot hness
requirements. 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 JANTS
3.11.1 General

Joints between ol d and new pavenents, between successivework days, or
joints that have become cold (less than 175 degrees F) shall be nade to
ensure continuous bond between the old and new sections of the course. Al
joints shall have the same texture and snoot hness as ot her sections of the
course. Contact surfaces of previously constructed pavenments coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shall be cut back as directed. Wen directed by the Contracting Oficer,
the surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material conformng to Section02748

Bl TUM NOUS TACK AND PRI ME COATS. Material shall be applied far enough in
advance of placenent of a fresh m xture to ensure adequate curing. Care
shall be taken to prevent damage or contam nation of the sprayed surface

3.11.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed
mat erial only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in place may beconme cold. In
all cases, prior to continuing placenent, the edge of previously placed
pavenent shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. 1In continuing placenment of a strip, the mechani cal
spreader shall be positioned on the transverse joint so that sufficient hot
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m xture will be spread to obtain a joint after rolling that confornms to the
required density and snoot hness specified herein.

3.12 QUALITY CONTROL

3.12.1 Ceneral
Quality Control Testing shall be the responsibility of the Contractor.
Testing shall be performed by an acceptable comrercial testing | aboratory or
by the Contractor on approval of the Contracting Oficer. Materials shall
be tested to establish conpliance with the specified requirenents. Sanples
of Bitum nous material, unless otherw se specified, shall be in accordance
with ASTM D 140. Certificates of conpliance shall be furnished. Al core
hol es from whi ch specinmens are taken will be patched by the contractor with
fresh bitum nous m xture, confornming to the specified JM.

3.12.2 Inspection Details and Frequency of Testing
In addition to other tests specified el sewhere, the Contractor shall perform
the following tests on materials as specified hereinafter. At |east one set
of tests, as described bel ow, shall be conpleted for each days placenent of
asphal t.

3.12.2.1 Aggregate G adation
A test for aggregate gradation for each 500 tons of aggregate produced.

3.12.2.2 Aggregate Misture 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 tons of asphaltic concrete produced.

3.12.2.4 Asphalt Content

One determ nation of actual asphalt content per 1000 tons of asphaltic
concrete produced.

3.12.2.5 Tenperature
At | east one neasurenent of asphaltic concrete tenperature each hour, in
whi ch pavi ng operations are being conducted. Additional tests may be taken
as required by the Contracting Oficer.
3.12.2.6 Density
At least three cores will be recovered and tested for every 10,000 square

feet of pavenment, or one day's production, whichever is snmaller. Additional
tests may be taken as required by the Contracting O ficer.
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3.12.2.7 Thickness

At least three cores will be recovered and tested for every 10,000 square
feet of pavenment, or one day's production, whichever is smaller. Additional
tests may be taken as required by the Contracting O ficer.

3.12.3 Action Required
3.12.3.1 Aggregate G adation

VWhen the anmount passing any sieve is outside the specification limts, the
aggregate shall be inmedi ately resanpled and retested. |If there is another
failure on any sieve, the fact shall imrediately be reported to the
Contracting O ficer, and inmedi ate steps shall be taken to rectify the

si tuation.

3.12.3.2 Aggregate Misture Content

VWhen the noisture content of the aggregates is outside specification

requi rements the aggregates shall be i mediatelyresanpled and retested. If
there is another failure, the fact shall inmediately be reported to the
Contracting O ficer, and inmedi 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 will cease
and the Contracting Oficer will be inmmediately notified. No additiona
paving will occur until adjustnents to the plant and test results confirm
that the specified properties are being achieved.

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

3.12.3.5 Tenperature

VWhen the tenperature of the bitum nous mxture is outside specification

requirements the mxture shall be inmediatel yresanpled and retested. If
there is another failure, the fact shall inmediately be reported to the
Contracting O ficer, and inmedi 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

VWhen test results indicate | ack of conpaction additional specinens will be
obtai ned as directed by the Contracting Officer. Based on the test results
the Contractor will renmove and replace the affected areas of pavenent.

3.12.3.7 Thickness
VWhen test results indicate that the finished pavenent is 1/4 inch |less than

the thi ckness shown on the draw ngs, additional sanples will be taken to
determ ne the extent of defective thickness. The area deternmined will be
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renoved and repl aced or may be overlaid. The overlay will be a m nimmof 1
inch thick and will be placed to duplicate sl opes anddrai nages of the
ori ginal paverment. No skin patching will be all owed.

3.12.4 Reports

All results of tests conducted at the project site shall be reported as
required. During periods requiring protection fromweather, reports of
pertinent tenperatures or other relevant values shall be made daily. These
requirements do not relieve the contractor of the obligation to report
certain failures inmediately as required in precedi ng paragraphs. Such
reports of failures and the action taken shall be confirned in witing in
the routine reports. The Contracting O ficer has the right to exam ne al
Contractor Quality Control records.

-- BEnd of Section --
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1

1.

SECTI ON 02748
Bl TUM NOUS TACK AND PRI ME COATS
GENERAL
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 SOCI ETY OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 977 (1991) Enul sified Asphalt

ASTM D 2027 (1976; R 1992) Cutback Asphalt (Medium Curing
Type)

ASTM D 2995 (1993) Determ ning Application Rate of

Bi t um nous Di stributors

.2 \WAYBI LLS AND DELI VERY TI CKETS

Before the final statenment is allowed, the Contractor shall file with the
Contracting Oficer certified waybills and certified delivery tickets for

all bitum nous materials used in the construction of the pavenent covered by
the contract. The Contractor shall not renove bitum nous material from
storage until the initial outage and tenperature neasurenents have been
taken. The delivery or storage units will not be released until thefinal

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 Oficer.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation
subnmittals having an "FIO' designation are for information only. The
following shall be submtted in accordance with Section01330 SUBM TTAL
PROCEDURES:

SD-09 Reports
Sampling and Tests;, FIQO
Sampling and testing shall be performed by an approved comrercial testing
| aboratory or by facilities furnished by the Contractor. Copies of all test
results for bitum nous materials shall be submitted within 24 hours of
completion of tests. Certified copies of the manufacturer's test reports
i ndi cating conpliance with applicable specified requirenments shall be
subnmitted not |ess than 30 days before the material is required in the work.

SD- 18 Records
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Waybills and Delivery Tickets GA

Waybills and delivery tickets shall be subnitted during progress of the
wor K.

1.4 PLANT, EQUI PMENT, MACHI NES AND TOOLS
1.4.1 GCeneral Requirements

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

1.4.2 Bitum nous Distributor

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

| ayers in the pavenent structure. The distributor shall be designed and
equi pped to spray the bitum nous material in a uniformdouble or triple lap
at the specified tenperature, at readily determ ned and controlled rates
with an allowable variation fromthe specified rate of not nore than plus or
m nus 5 percent, and at variable widths. D stributor equi pment shal

i nclude a separate power unit for the bitumen punp, full-circul ation spray
bars, tachoneter, pressure gauges, vol une-neasuring devices, adequate
heaters for heating of materials to the proper application tenperature, a
thernmoneter for reading the tenperature of tank contents, and a hand hose
attachment suitable for applying bitum nous 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 blowers shall be suitable for cleaning the surfaces
to which the bitum nous coat is to be applied.

1.4.4 Storage 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
shall be acconplished by steamcoils, hot oil, or electricity. An arnored
thernmoneter shall be affixed to the tank so that the tenperature of the

bi tum nous material may be read at all tines.

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. Bitunm nous coat shall be applied only when the
at mospheric tenperature in the shade is 50 degrees F or above and when the
tenperature has not been bel ow 35 degrees F for the 12 hours prior to
appl i cati on.

2 PRODUCTS

2.1 TACK COAT

Emul sified asphalt shall conformtoASTM D 977, Type SS-1h.
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2.

2 PRI ME COAT
Cut back asphalt shall conformto ASTM D 2027, Grade MC- 70.

EXECUTI ON

.1 PREPARATI ON OF SURFACE

| medi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renoved 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 tine
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 deternine
fitness of the area to receive the bitum nous coating.

.2 APPLI| CATI ON RATE

The exact quantities within the range specified, which nay be varied to suit
field conditions, will be determ ned by the Contracting O ficer based on
trials nade by Contractor.

.2.1 Tack Coat

Bi tum nous material for the tack coat shall be applied in quantities of not
| ess than 0.05 gallons nor nore than 0.18 gallons per square yard of
pavenent surface.

.2.2 Prine Coat

Bi tum nous material for the prine coat shall be applied in quantities of not
| ess than 0.18 gallons nor nore than 0.40 gallons per square yard of
pavenent surface.

.3 APPLI CATI ON TEMPERATURE

.3.1 Viscosity Relationship

Asphalt application tenperature shall provide an application viscosity
bet ween 20 and 120 centi st okes, (20 and 120 square mi sec) ki nematic. The
tenperature viscosity relation shall be furnished to the Contracting
Oficer.

.3.2 Tenperature Ranges

The viscosity requirenents shall determ ne the application tenperature to be
used. The following is a normal range of application tenperatures:

Bi t um nous Materi al Application Tenperature

Li qui d Asphal ts
MC-70 120- 220 degrees F
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3.

Emul si ons
SS-1h 70- 160 degrees F

4  APPLI CATI ON

Fol | owi ng preparati on and subsequent inspection of the surface, the

bi t um nous coat shall be applied at the specified rate with uniform

di stribution over the surface to be treated. All areas and spots nissed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenment is placed, the surface shall be naintained by
protecting the surface agai nst danage and by repairing deficient areas at no
additional cost to the Government. |If required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. No snoking,
fires, or flanes other than those fromthe heaters that are a part of the
equi pnent shall be permitted within 8 neters of heating, distributing, and
transferring operations of bitum nous material other than bitum nous

enul sions. To obtain uniformapplication of the prime 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 fromthe
ends of each application to start and stop the prime coat on the paper.

I Mmedi ately after application, the building paper shall be renpoved and
destroyed.

.5 CURI NG PERI OD

Fol | owi ng application of the bitum nous material and prior to application of
t he succeedi ng | ayer of pavenent, the bitum nous coat shall be allowed to
cure and to obtain evaporation of anyvolatiles or nmoisture. Prine coat
shall be allowed to cure w thout being disturbed for a period of at |east 48
hours or longer, as may be necessary to attain penetration into the treated
cour se.

.6 FIELD QUALITY CONTROL

Sampl es of the bitum nous material 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 tons of bitum nous material used.

.7 SAMPLI NG AND TESTI NG

Sampling and testing shall be performed by an approved comrercial testing

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

.7.1 Sanpling

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 obtained shall be selected and notification furnished to the Contracting
Oficer wwthin 15 days after the award of the contract.

.7.2 Calibration Test

The Contractor shall furnish all equipnent, materials, and | abor necessary
to calibrate the bitum nous distributor. Calibration shall be made with the
approved job material and prior to applying the bitum nous coat material to

SECTI ON 02748 PACE 4
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the prepared surface. Calibration of the bitum nous distributor shall be in
accordance wi th ASTM D 2995.

3.7.3 Trial Applications
Bef ore providing the conplete bitum nous coat, three lengths of at |east 30
meters for the full width of the distributor bar shall be applied to
eval uate the ampbunt of bitum nous material 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 amount of 0.05 gallons per square
yard. Oher trial applications shall be made using various amounts of
mat erial as may be deenmed necessary.

3.7.3.2 Prinme Coat Trial Application Rate
Unl ess ot herwi se authorized, the trial application rate of bitum nous
materials shall be applied in the anount of 0.25 gallons per square yard.
O her trial applications shall be made using various amounts of material as
may be deened necessary.

3.7.4 Sampling and Testing During Construction

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

-- BEnd of Section --

SECTI ON 02748 PACGE 5



RED ROCK CHANNEL

PART

PART

PART

Lol N
N R

2

W W
N -

Wwww
ouhw

SECTI ON TABLE OF CONTENTS

SI TE WORK

SECTI ON 02831

FENCE, CHAI N-LINK

CGENERAL
REFERENCES
SUBM TTALS

PRODUCTS

MATERI

NN
PEREERERERE
g OhwWN P

32
S

5

E
RAI LS,
2.1
. 2.2
. 2.

3

ALS . .o
Chai n Li nk Fence
Posts . Coe
Rail s and Braces
Accessories . . . . . .
Col | apsi bl e Fence Panel

| NSTALLATION . . . . .
BRACES AND TRUSS RODS
Top Rail .

Bott om Rai | .o
Braces and Truss Rods .

TENSION WRES . . .
CHAI'N- LI NK FABRI C .
GATES . . .
GROUNDI NG .

End of Table of Contents --

SECTI ON TABLE OF CONTENTS

02831

. SECTI ON
. SECTI ON

. SECTI ON
. SECTI ON
. SECTI ON
SECTI ON
SECTI ON
SECTI ON

SECTI ON
SECTI ON
SECTI ON
SECTI ON
SECTI ON
SECTI ON
. SECTI ON
. SECTI ON
. SECTI ON

PACE i

02831
02831

02831
02831
02831
02831
02831
02831

02831
02831
02831
02831
02831
02831
02831
02831
02831

W99B0010

PAGE
PAGE

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

WWWNNN

ArDDMDMDMDMNOWWOWW



RED ROCK CHANNEL W99B0010

SECTI ON 02831
FENCE, 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 designation

only.

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

ASTM A 121 (1992a) Zinc-Coated (Gal vani zed) Steel Barbed
Wre

ASTM A 153 (1996) Zinc-Coated (Hot Dip) on Iron and
St eel Hardware

ASTM A 176 (1994) Stainless and Heat-Resisting Chromum
Steel Plate, Sheet, and Strip

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

ASTM A 478 (1995a) Chrom um Ni ckel Stainless and
Heat - Resi sting Steel Waving and Knitting
Wre

ASTM A 491 (1996) Al umi num Coat ed Steel Chain-Link Fence
Fabric

ASTM A 585 (1992) Al umi num Coated Steel Barbed Wre

ASTM A 666 (1994) Austenitic Stainless Steel Sheet,
Strip, Plate, and Fl at Bar

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

ASTM A 824 (1992) Metallic-Coated Steel Marcelled
Tension Wre for Use Wth Chain Link Fence

ASTM C 94 (1996) Ready-M xed Concrete

ASTM F 626 (1996) Fence Fittings

ASTM F 883 (1990) Padl ocks

ASTM F 900 (1994) Industrial and Comrercial Swi ng Gates

ASTM F 1043 (1995) Strength and Protective Coatings on
Met al I ndustrial Chain-Link Fence
Fr amewor k

ASTM F 1083 (1996) Specification for Pipe, Steel,

Hot - Di pped Zi nc- Coat ed (Gal vani zed)
Wl ded, for Fence Structures
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ASTM F 1184 (1994) Industrial and Comrercial Horizonta
Slide Gates
ASTM G 23 (1996) Operating Light-Exposure Apparatus

(Carbon-Arc Type) Wth and Wt hout Water
for Exposure of Nonnetallic Materials

ASTM G 26 (1995) Operating Light-Exposure Apparatus
(Xenon-Arc Type) Wth and Wthout Water
for Exposure of Nonnetallic Materials

ASTM G 53 (1996) Operating Light- and Water-Exposure
Appar atus ( Fl uorescent UV-Condensation
Type) for Exposure of Nonnetallic
Material s
1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation; submttals
having an "FIO' designation are for information only. The follow ng shall be
submitted in accordance with Section 01330: SUBM TTAL PROCEDURES

SD- 13 Certificates
Chai n Li nk Fence; GA.

Statenent signed by an official authorized to certify on behalf of the
manuf acturer attesting that the chain link fence and conponent materials meet the
specified requirenents.

PART 2 PRODUCTS

2.1 MNATERI ALS

Materials shall conformto the foll ow ng
2.1.1 Chain Link Fence

2.1.1.1 Fabric

ASTM A 392, Cdass 2, zinc-coated steel wire with mni mum coati ng wei ght of

2.0 ounces of zinc per square foot of coated surface, or ASTM A 491, Type |

al um num coated steel wire. Fabric shall be fabricated of 9-gauge wire woven in
2-inch mesh. Fabric height shall be as indicated. The fabric shall be knuckl ed
at both sel vages.

2.1.2 Posts

ASTM F 1083, zinc-coated. Goup IA wth external coating Type A steel pipe.
Goup IC steel pipe, zinc-coated with external coating Type A or Type B and G oup
Il , formed steel sections, shall neet the strength and coating requirenents of
ASTM F 1043. Goup IIl, ASTMF 1043 steel H-section may be used for line posts in
lieu of line post shapes specified for the other classes. Sizes shall be as shown
on the drawings. Line posts and term nal (corner, gate, and pull) posts sel ected
shall be of the same 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.
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2.1.3 Rails and Braces

ASTM F 1083, zinc-coated, Goup IA steel pipe, size NPS 1-1/4. Goup IC stee

pi pe, zinc-coated, shall nmeet the strength and coating requirenents of ASTM F
1043. Goup Il , formed steel sections, size 42.16 mm (1.66 inch), 1.66 inch
conformng to ASTM F 1043, may be used as braces and rails if Goup Il line posts
are furnished.

2.1.4 Accessories

ASTM F 626. Ferrous accessories shall be zinc or alum numcoated. Truss rods
shall be furnished for each term nal post. Truss rods shall be provided with
turnbuckl es 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 scellaneous hardware coatings shall conformto
ASTM A 153 unl ess nodified herein

2.1.5 Coll apsible Fence Panel

Col | apsi bl e fence panel shall be the type shown on the drawing. Fence pane
frames shall be constructed of Class 1 Grade A or B, steel pipe, sizes as shown
on the drawing, as specified in FS RR-F-191/3. Fence panel fabric shall be as
specified for chain-link fabric and shall be attached to the panel by nethod
standard with the manufacturer except that welding will not be permtted

Mat erial for hinge assenbley (bolts, nuts, and steel plates) shall be as

i ndicated on the drawi ng and as specified in SECTI ON: M SCELLANEQUS METAL.

2.1.6 Concrete

ASTM C 94, using 19 mm nmaxi num si ze aggregate, and havi ng m ni mum conpressi ve
strength of 3000 psi at 28 days. Gout shall consist of one part portand cemnent
to three parts clean, well-graded sand and the m ni nrum anoun of water to produce
a wor kabl e m x.

PART 3 EXECUTI ON
3.1 FENCE | NSTALLATI ON

Fence shall be installed per manufacturers instructions and to the lines and
grades indicated. The area on either side of the fence Iine shall be cleared to
the extent indicated. Line post shall be spaced equidistant at intervals not
exceeding 10 feet. Terminal (corner, gate, and pull) posts shall be set at
abrupt changes in vertical and horizontal alignnent. Fabric shall be continuous
between term nal posts; however, runs between term nal posts shall not exceed 500
feet.

3.2 RAILS, BRACES AND TRUSS RODS
3.2.1 Top Rail

Top rail shall be supported at each post to form a continuous brace between
term nal posts. \Were required, sections of top rail shall be joined using

sl eeves or couplings that will allow expansion or contraction of the rail. Bottom
rail, if required for high security fence, shall be installed as indicated on the
dr awi ngs.
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3.2.2 Bottom Rail

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

3.2.3 Braces and Truss Rods

Braces and truss rods shall be installed as indicated and in conformance with the
standard practice for the fence furnished. Horizontal (conpression) braces and
di agonal truss (tension) rods shall be installed on fences over 6 feet in height.
A center brace or 2 diagonal truss rods shall be installed on 12-foot fences.
Braces and truss rods shall extend fromterm nal posts to |ine posts. Di agona
braces shall forman angle of approximately 40 to 50 degrees with the horizontal.
No bracing is required on fences 6 feet high or less if a top rail is installed.

3.3 TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence |ine and
attached to the term nal posts of each stretch of the fence. Top tension wres
shall be installed within the top 1 foot of the installed fabric. Bottomtension
wire shall be installed within the bottom 6 inches of the installed fabric.
Tension wire shall be pulled taut and shall be free of sag.

3.4 CHAIN-LINK FABRI C

Chain-link fabric shall be installed on the side of the post indicated. Fabric
shall be attached to term nal posts with stretcher bars and tension bands. Bands
shal |l be spaced at approximately 15-inch intervals. The fabric shall be
installed and pulled taut to provide a snmooth uniform appearance free from sag,

wi t hout permanently distorting the fabric dianond or reducing the fabric height.
Fabric shall be fastened to |line posts at approximtely 15-inch intervals and
fastened to tension wires at approximately 24-inch intervals. Fabric shall be
cut by untw 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 2 inches (plus or mnus 1/2-inch) above the ground.

3.5 GATES

Gates shall be installed at the |ocation showmn. Hinged gates shall be mounted to
swing as indicated. Latches, stops, and keepers shall be installed as required.

3. 6 GROUNDI NG

Fences crossed by power lines of 600 volts or nore shall be grounded at or near
the point of crossing and at distances not exceeding 150 feet on each side of
crossing. G ound conductor shall consist of No. 8 AWG solid copper wred

G oundi ng el ectrodes shall be 3/4-inch by 10-foot |ong copper-clad steel rod.

El ectrodes shall be driven into the earth so that the top of the electrode is at
| east 6 inches below the grade. \Where driving is inpracticable el ectrodes shal
be buried a m ninmum of 12 inches deep and radially fromthe fence. Top of

el ectrode shall be not less than 2 feet or nore than 8 feet fromthe fence.

G ound conductor shall be clanmped to the fence and el ectrodes with bronze
groundi ng clanps so as to create electrical continuity between fence posts, fence
fabric, and ground rods. After installation the total resistance of fence to
ground shall not be greater than 25 ohns.

-- End of Section --
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