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SECTI ON 02100

DI VERSI ON AND CONTRCOL OF WATER

PART 1 GENERAL
1.1 SUBM TTALS

Government approval is required for all submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01300 SUBM TTAL
PRCCEDURES.

SD- 04 Dr awi ngs
Di versi on and Control of Water; GA

Wthin 10 days after receipt of Notice to Proceed, the Contractor shal
submit a diversion and control of water plan showi ng the nethod that he
proposes to use to divert water fromeach working area, in accordance with
par agr aph CGENERAL.

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

3.1 REQUI REMENTS

3.1.1 Genera

Al'l permanent construction shall be carried on in areas free fromwater.
Water in varying quantities may be flowing in the detention basin as a
result of either rainfall or flow fromupstreamof basin. Runoff fromthe
wat ersheds is rapid and, during periods of rain, intermttent freshets nay
be expected. Wthin 10 days after receipt of Notice to Proceed, the
Contractor shall submt a diversion and control of water plan show ng the
nmet hod that he proposes to use to divert water from each working area. The
pl an shall show sequence of the construction, conplete |ayout of drainage
facilities, tenporary diversion danms, punps, diversion channels, etc.
Contractor’s submtted plans, and diversion and control of water nethods
will in no way rel ease the contractor fromthe fulfillnment of his
obligations or place the Governnent, in any nmanner, responsible for any

| osses due to failure or inadequacy of the diversion and control nethod
used. The responsibility for danage to any part of the pernmanent work
shall be as set forth in the CONTRACT CLAUSE: PERM TS AND
RESPONSI BI LI TIES. Damage to all work (including tenporary construction),
utilities, materials, equipnent, and plant shall be repaired to the
satisfaction of the Contracting Officer at the Contractor’s expense,
regardl ess of the cause of such damage.

3.1.2 Di versi on Requirenents

The Bl ue Di anond Detention Basin is an on-line structure |ocated at Bl ue
Di anond natural wash. The Contractor is responsible for the diversion and
control of all runoff entering the construction area. The runoff wll
i ncl ude water originating fromBlue D anond wash and from upstream urban
runof f, adjacent drainages; and in addition any and all seepage and
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groundwat er originating within the work. The work site may be i nundated
because of runoff. The Contractor shall be responsible for protection of
work site during tinmes of runoff by his own means and shall be approved by
the Contracting O ficer.

3.1.3 Dr ai nage Ditches

The | ocation and depth of any drainage ditch to be constructed under this
contract shall be subject to the approval of the Contracting Oficer.
Speci al precautions shall be taken to avoid inpairing the permanent
subgrade. Damaged subgrade shall be replaced in accordance with SECTI ON
02250 FILLS AND SUBGRADE PREPARATI ON by and at the expense of the
Contractor.

-- End of Section --
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SECTI ON 02150

CLEAR SI TE AND REMOVE OBSTRUCTI ONS

PART 1 GENERAL
1.1 ENVI RONMVENTAL PROTECTI ON

Al work and Contractor operations shall conmply with the requirements of
Sections 01130 ENVI RONVENTAL PROTECTI ON and 02200 EXCAVATI ON

1.2 BURNI NG

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

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

3.1 REQUI REMENTS

3.1.1 Genera

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

3.1.2 Exi sting Structures and Cbstructions

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

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

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

3.1.3 Cl earing

Trees smaller than 38 millimeters in dianmeter and other vegetation, except
as specified, shall be cut off 0.15 neters below the indicated subgrade or
ground | evel whichever is |lower. Qher vegetation shall be cut off flush
or slightly below the original ground surface. Cearing operations shal

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 enployees and others. All rubbish, waste dunps, and debris
areas shall be cleared

3.1. 4 Gr ubbi ng

G ubbi ng shall consist of removing all trees, stunps, roots, |ogs, and
ot her obj ectionable vegetable matter in the required fills, foundation
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areas, and all excavation areas. |n grubbing out stunps and roots, al
roots or other timber nore than 38 millineters in diameter shall be renpved
to 1 neter below the depth of the required excavation or existing ground

l evel, whichever is lower. Trees and stunmps shall be pulled, not cut off.

3.1.5 Envi ronnment al Assessnent Requirenments

The Contractor shall notify the contracting Oficer 14 cal endar days prior
to start of clearing and grubbing activities in accordance with Section
01200 GENERAL REQUI REMENTS, Paragraph 3.9.5. 4.

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

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

sal vaged, is designated as scrap, and shall be disposed of at the di sposa

site indicated. Unsuitable materials fromclearing operations nmay be

temporarily used for diversion and control of water. Disposal shall be in

accordance with the requirenments of Section 01130 ENVI RONVENTAL PROTECTI ON
-- End of Section --
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SECTI ON 02200

EXCAVATI ON

PART 1 GENERAL

1.

1 REFERENCES

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes (Unified Soil
Classification System
CORPS OF ENG NEERS ( COE)

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requirenments Manual

.2 SUBM TTALS

Government approval is required for all submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD-01 Data
Excavation Plan; FIO

The Contractor shall submit his excavation plan to the Contracting Oficer
in conformance with paragraph GENERAL.

Bl ast Data; FIO

The Contractor shall subnit the pertinent data on the |ocation, depth and
area of the blast; dianeter, spacing, depth, over-depth, pattern and
inclination of blast holes; the type, strength, anpunt, distribution and
powder factor for the explosives used per hole and per blast; the sequence
and pattern of delays, and description and purpose of special nethods.

Haul Route Pl an; GA

The Contractor shall submit a haul route plan for renmoval of required
excavated materials and for placing required fill materials

SD- 04 Dr awi ngs
Shop Drawi ngs; GA.

The Contractor shall submt for approval shop draw ngs show ng proposed
nmet hod of bracing which he intends to use to protect existing property.

Expl osi ve Storage Locations; GA.
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The Contractor shall submit to the Contracting O ficer draw ngs showi ng the
| ocation, access to and type of construction of the proposed storage
magazi ne for expl osives, and cap house.

SD-09 Reports
Post - Bl ast Reports; FIO

The Contractor shall prepare and furni sh a separate Post-Bl ast Report of
each bl ast.

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

Excavati on shall consist of the renoval of every type of nateria
encountered (except naterials covered by the provisions of Section 02150
CLEAR SI TE AND REMOVE OBSTRUCTIONS in the designated areas or from areas
directed. The material to be renmoved may include but is not limted to
hardpan, silt, sand, gravel, cobbles and boul ders, cenented
silt/sand/ gravel / cobbl es/ boul ders with various degrees of cementations,
caliche, asphalt, and other materials. Slope |ines indicated on the

drawi ngs for tenporary cuts do not necessarily represent the actual slope
to which the excavation nust be nmade to safely performthe work.

Measur enent for paynment shall be made in accordance with Section 01250
MEASUREMENT AND PAYMENT. Excavation for permanent cuts shall be made to
the slope lines indicated. Excavation may require ripping or other
rock-excavation techni ques, including blasting, and shall be performed in a
manner which will not inpair the subgrade. Except as otherw se specified,
the finish surface of subgrades shall be snpboth and shall not vary nore
than 25.4 mllimeters fromindi cated grade, except at areas to receive
concrete where finished surfaces of subgrade shall not vary nmore than 12.5
mllimeters fromindicated grade. Prior to conmenci ng excavation, the
Contractor shall subnit his excavation plan to the Contracting O ficer

Al'l subgrade excavations will be inspected by the Contracting O ficer prior
to placenent of any fill materials. Rock or cenented naterial fromrequired
excavation to be used in project fills shall be crushed or otherw se
reduced in size to neet fill gradation requirenments prior to placenment or
stockpiling. Suitable materials fromrequired excavation to produce soi
aggregates for Roller Compacted Concrete shall be crushed and processed to
neet required gradations.

3.2 BLASTI NG

Any met hod used to excavate the channel using explosives shall be subject
to the approval by the Contracting Oficer

3.2.1 CGeneral Requirenments

The drilling and bl asting program and nethods shall be the nininmm
necessary to break up the rock (caliche) into bull dozer-manageabl e sized

pi eces for renpval. Only the mninumstrength explosive that will
acconplish the fracturing will be allowed. |If nultiple charges are deened
necessary, they will be sequenced to produce good breakage of the rock and
reduce airblast (sonic inmpacts) and ground vibrations to minimal |evels.

In the design of the blasting pattern, no blastholes will be pernitted
within 61 meters of an active tortoise burrow A qualified desert tortoise
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ecologist is required to be present during all blasting operations to
ensure that there are no occupied burrows and/or to renove tortoises from
the surface or burrows within the 61 neter limt. The desert tortoise
ecologist will provide a short report with field notes to the Contracting
Oficer. The desert tortoise ecologist will be provided by the Contractor
at his own expense. Additional restrictions may be inmposed during the

hi bernati on period (15 Novenber through 15 March) to protect hibernating
tortoises, if necessary and directed by the Contracting Oficer. The
Contractor shall strictly conply with all State and | ocal regul ations
regardi ng construction blasting (e.g., Uniform Standard Specifications for
Public Wrks Construction Of-Site |Inprovenents, Cark County Area, Nevada,
Third Edition, subsections 107.10, 203.03.03, and 208.03.01, and Engi neer
Manual (EM) 1110-2-3800, including all notice and reporting requirenents).
Under no circunstances shall blasting be performed within 30.5 neters of
concrete that has been placed | ess than seven days. Blasting within 30.5
nmeters of concrete ol der than seven days will be pernmitted only if approved
by the Contracting O ficer.

3.2.2 Bl asti ng

Prior to drilling for each blast, unless excepted by the Contracting
Oficer, the Contractor shall subnit on an approved formthe pertinent data
on the location, depth and area of the blast; dianmeter, spacing, depth,
overdepth, pattern and inclination of blast holes; the type, strength,
amount, distribution and powder factor for the explosives used per hole and
per blast; the sequence and pattern of delays, and description and purpose
of special methods. The |oading of holes shall be done in the presence of
a Government inspector. 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

bl asting shall be done only to the depth, ampbunt, and at such | ocati ons,

wi th expl osives of such quantity, distribution and density that will not
produce unsafe or damaged foundati on surfaces or damage material 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 nethods which will prevent such danage. The revision may include
speci al methods such as presplit and zone blasting, shallow lifts,
reduction in size of individual blasts, small dianeter blast holes, closely
spaced bl ast hol es, reduction of explosives, greater distribution of
expl osi ves by use of decking and prinmacord or variation in density of
expl osi ves.

3.2.3 Over shooti ng

The Contractor shall control the blasting procedures so as not to
overshoot. Any material outside the authorized excavation section side

sl opes which may be shattered or | oosened because of blasting shall be
renoved and/or re-conpacted by the Contractor at his expense. Shattered or
| oosened material below the bottomlimts of the required excavation shal
be uniformy distributed and conpacted or otherw se di sposed of in a manner
satisfactory to the Contracting Officer. The Contractor shall discontinue
any met hod of blasting which | eads to overshooting or is dangerous to the
public, destructive of natural or man-nmade features, or is injurious to
wildlife and habitat.

3.2. 4 Equi pnent

The Contractor shall provide suitable vibration nmonitoring equiprent to
nmeasure and record the ground notions associated with each blast. The
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noni toring equi pment will be placed to nonitor the effects of the blasting
at the 60.960 neter distance.

3.2.5 Noti fications

The Contractor shall notify each property owner and public utility conpany
havi ng 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 companies to take such steps as they nay deem
necessary to protect their property frominjury.

3.2.6 Qualifications

During blasting 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
controll ed 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.

3.2.7 Post - Bl ast Reports

In addition to the reporting requirements 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 or coordi nates, depth of
round, pounds of explosives used by type and grade, total nunber of | oaded
hol es, total pounds per delay, quantity and ki nd of explosive in each hol e,
maxi mum neasured bl ast vibration, and any other blast information directed
by the Contracting O ficer

3.2.8 Expl osi ves
3.2.8.1 Safety

The contractor shall fully conply with Section 29, Blasting, U S. Arny
Cor ps of Engineers Safety and Health Requirenments Manual, EM 385-1-1

3.2.8.2 St or age

The Contractor shall subnit to the Contracting Oficer, for approval,

drawi ngs showi ng the | ocation, access to and type of construction of the
proposed storage magazi ne for explosives, and cap house. The expl osives
storage magazi ne and other facilities may be |ocated on project lands if a
sati sfactory |l ocation can be found and is approved by the Contracting

O ficer. The Contractor shall maintain the explosive storage area at his
own expense.

3.3 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a manner that concrete
structures, enbanknents, utilities or other facilities and inprovenents
which are to remain in place permanently will not be subjected to

settl enent or horizontal novenent. The Contractor shall furnish and
install sheet piling, cribbing, bul kheads, shores, or whatever nmeans may be
necessary to adequately support material carrying such inmprovenents or to
support the inmprovenents thensel ves and shall mmintain such means in
position until they are no |onger needed. Tenporary sheet piling,

cri bbi ng, bul kheads, shores or other protective neans shall remain the
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property of the Contractor and when no | onger needed shall be renmoved from
the site. The Contractor shall submt for approval shop draw ngs show ng
proposed met hod of bracing which he intends to use. Al shoring and
braci ng shall be designed so that it is effective to 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 nmaterials to be retained, including
surcharge inparted to the side of the trench by equi pnent and stored
materials. Renoval of shoring shall be perforned in such manner as not to
di sturb or danmage the finished concrete or other facility.

3.4 EXCAVATI ON FOR STRUCTURES

Excavation within the vicinity of existing structures, utilities, and

drai nage pipes to renmain in place shall be perforned in a manner to prevent
danage to the structure. Earth banks and facilities to remain in place
shal | be supported as necessary during excavation. |n general, unless

ot herwi se shown or specified, the actual side slopes shall be in accordance
with COE EM 385-1-1

3.5 EXCAVATI ON OUTLET CONDUI T AND BASI N BYPASS Pl PE

Qutl et conduit excavation consists of the renmoval of all materials within
the lines and grades indicated. Excavation basin bypass pipe at fil
sections consist of renobving fill materials when conpacted fill reached to
the elevation 1 neter above top of the pipe.

3.6 EXCAVATI ON | NSPECTI ON TRENCH

I nspection trench excavation consists of the renoval of all materials
within the Iines and grades indicated. Additional excavation other than
that shown on the project plans may be directed by the Contracting O ficer

3.7 EXCAVATI ON BASI N

The line and grades of the basin excavation, as shown on the draw ngs, are
approximate. The finished contours of this area shall be based on the
guantities of fill material and aggregate material required to construct
the required fills and dam enmbanknent. No part of the basin area shall be
excavat ed bel ow the finished contours shown on the drawings. |If the actua
quantities deviate fromthe estimted quantities, basin area will be
expanded, and contracting officer will direct additional basin excavation
based on the required quantities and final grading plan. The basin
excavation shall produce a regular reservoir shape resenbling that shown by
the finished contours on the drawings. The basin excavation area shall be
regul ar in shape, graded snobothly and graded to drain. Side slopes shal
not be steeper than one vertical to ten horizontal and shall be uniformfor
the entire length or any one side, unless otherw se directed.

3.8 EXCAVATI ON FOUNDATI ON

Excavati on foundation consist of the renpval of all nmaterials within
footprint of the dam enbanknment and spillway/stilling basin, including
excavation for placenent of spillway toe stone, drain nmaterial and filter
material to the Iines and grades shown on the drawi ngs. The finished
surface shall be reasonably snmooth, free fromirregular surface changes,
and shall not vary nore than 50 millineters above or bel ow the indicated
grade, except that either extrenme of such tol erance shall not be continuous
over an area greater than 50 square meters.
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3.9 EXCAVATI ON TCE

Excavation toe consists of the renpval of all materials to the |ines and
grades i ndi cat ed.

3.10 REMOVAL OF UNSATI SFACTORY SO LS

The renoval of soils which are unsatisfactory or unsuitable for foundation
of the dam enbanknent, outlet conduit, basin bypass conduit, or structures
may be required in certain areas. Unsatisfactory or unsuitable materials
include but are not limted to those materials containing roots and ot her
organic matter, trash, debris and nmaterials classified in ASTM D 2487, as
Pt, OH, O, CH M, and materials that are too wet to support construction
equi pment. The Contractor will be required to excavate any such areas to
the depth directed and backfill the areas with conpacted fill conforming to
the requirenents of the Section 02250 FILLS AND SUBGRADE PREPARATI ON

3.11 DI SPCSI TI ON AND DI SPOSAL OF EXCAVATED MATERI ALS

Excavated materials suitable for required fills shall be placed in
temporary stockpiles or used directly in the work. Excess excavated
material suitable for fill but not utilized as part of the construction
shal | be di sposed of by spreading and conpacting the nmaterial over portions
of the excavated basin surface or other areas on the site as directed by
the Contracting Oficer. Unsatisfactory material shall becone the property
of the Contractor and shall be renoved fromthe site. No excavated
material or waste of any kind shall be disposed of at any place beyond the
[imts of the work under this contract w thout the expressed authority of
the Contracting Officer. Prior to placing material in fill areas and any
approved stockpile area(s), the areas shall be cleared of trash and
vegetation. Vegetation shall be cut off at the existing ground |ine.
Clearing shall conformto the applicable requirenents of Section 02150
CLEAR SI TE AND REMOVE OBSTRUCTI ONS. Any stockpiles shall be placed in a
manner to preclude ponding of water.

3.11.1 Haul ed Excavation Materia

The Contractor shall have a haul route plan for renoval of required
excavated materials and for placing required fill materials. This hau
route plan shall be submitted to the Contracting Oficer for approval. The
Contractor will be responsible for obtaining all pernmits and |icenses
necessary to haul material off-site. The Contractor will provide to the
Contracting Oficer three copies of the proposed street haul route plan for
transport of all excess excavated nateri al

3.12 OVERCUT

Except as otherwi se specified or as nay be ordered in witing, any overcut
or excavation made outside the lines indicated on the drawi ngs or directed
shal | be backfilled with conpacted fill conformng to the Section 02250
FI LLS AND SUBGRADE PREPARATI ON, or concrete conformng to the Section 03301
CAST- | N PLACE STRUCTURAL CONCRETE. All excavating, backfilling, conpacting
of backfill, and concreting occasioned thereby shall be by the Contractor
at no additional cost to the Governnent. Any overcut under outlet
structure shall be backfilled with concrete.

-- End of Section --
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PART 1 GENERAL

1.1 REFERENCES

WB9B0009

SECTI ON 02241

AGGREGATE BASE COURSE

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

desi gnati on only.

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

ASTM C 127

ASTM C 128

ASTM C 131

ASTM C 136

ASTM D 75

ASTM D 422

ASTM D 1556

ASTM D 1557

ASTM D 2167

ASTM D 4318

ASTM E 11

1.2 DEFI NI TI ONS

1.2.1 Aggr egat e Base

(1988; R 1993) Specific Gravity and
Absorption of Coarse Aggregate

(1993) Specific Gravity and Absorption of
Fi ne Aggregate

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

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

(1987; R 1992) Sanpling Aggregates

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

(1990) Density and Unit Wight of Soil in
Pl ace by the Sand- Cone Met hod

(1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (2,700 kN-micu. m)

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

(1993) Liquid Limt, Plastic Limt and
Plasticity Index of Soils

(1995) Wre-doth Sieves for Testing
Pur poses

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

1.2.2 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557 abbrevi at ed
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herei nafter as percent |aboratory naximum density.
1.3  GENERAL

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

1.4 SUBM TTALS

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

SD-01 Data
Pl ant, Equi prent, Machines, and Tools; FIQO

Li st of proposed equipnent to be used in performance of construction work
i ncl udi ng descriptive data.

SD- 09 Reports
Sanpling and Testing; FIO Field Density; FIO
Calibration curves and related test results prior to using the device or
equi prent being calibrated. Copies of field test results within 24 hours

after the tests are perforned. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.

SD- 18 Records

Waybi | I's and Delivery Tickets; FIO  Coarse Aggregate; FIO
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 VWAYBILLS AND DELI VERY TI CKETS
Copi es of waybills and delivery tickets shall be submtted during the
progress of the work. Before the final payment is allowed, waybills and
certified delivery tickets shall be furnished for all aggregates actually
used in the construction

1.6  WEATHER LI M TATI ONS
Base shall not be constructed when the atnospheric tenmperature is |ess than
2 degrees C. Base shall not be constructed on subgrades that are frozen or

contain frost. |If the tenperature falls below 2 degrees C, conpl eted areas
shal | be protected against any detrinental effects of freezing.

1.7 PLANT, EQUI PMENT, MACHI NES, AND TOCLS

1.7.1 Ceneral Requirements
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Pl ant, equi prent, nachines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at al
times. O her conpacting equi pment may be used in lieu of that specified,
where it can be denmonstrated that the results are equivalent. The

equi prent shall be adequate and have the capability of producing the
results specified.

1.7.2 St eel - \Wheel ed Rol l ers

St eel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 9 metric tons, with a mni num wei ght of 135 kil ograms per nillineter
wi dth of rear wheel. Weels of the rollers shall be equipped with

adj ustabl e scrapers. The use of vibratory rollers is optional

1.7.3 Pneumatic-Tired Rollers

Pneurmatic-tired rollers shall have four or nore tires, each loaded to a

m ni mum of 13,600 kilograms and inflated to a m ni mum pressure of 1035 kPa.
The | oading shall be equally distributed to all wheels, and the tires shal
be uniformy inflated. Tow ng equipnent shall al so be pneumatic-tired.

1.7.4 Spri nkli ng Equi prent

Sprinkling equi pmrent shall consist of tank trucks, pressure distributors,
or other approved equi pnent designed to apply controlled quantities of
water uniformy over variable w dths of surface.

1.7.5 Tanpers

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

1.7.6 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.05 neter straightedge for use in the testing of the finished surface.
Strai ght edge shall be nade avail able for Governnent use. Straightedges
shal | be constructed of al um num or other Iightweight netal and shall have
bl ades of box or box-girder cross section with flat bottomreinforced to
ensure rigidity and accuracy. Straightedges shall have handles to
facilitate novenment on pavenent.

1.8 STOCKPI LI NG MATERI ALS

Material s, including approved nmaterial avail able from excavation and

gradi ng, shall be stockpiled in the manner and at | ocati ons desi gnated.
Before stockpiling of material, storage sites shall be cleared, and sl oped
to drain. Materials obtained fromdifferent sources shall be stockpiled
separatel y.

1.9  SAMPLI NG AND TESTI NG
1.9.1 CGeneral Requirenments
Sanpling and testing shall be performed by an approved conmmercial testing
| aboratory or by facilities furnished by the Contractor. No work requiring

testing shall be permitted until the facilities have been inspected and
approved. The first inspection shall be at the expense of the CGovernnent.
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Cost incurred for any subsequent inspection required because of failure of
the facilities to pass the first inspection will be charged to the
Contractor. Tests shall be performed in sufficient nunbers and at the

| ocations and tinmes directed to insure that nmaterials and conpaction neet
specified requirenents. Copies of test results shall be furnished to the
Contracting Oficer within 24 hours of conpletion of tests.

1.9.2 Test Results
Results shall verify that materials conply with this specification. Wen a
material source is changed, the new material will be tested for conpliance.
When deficiencies are found, the initial analysis shall be repeated and
the material already placed shall be retested to determ ne the extent of
unacceptable material. Al in-place unacceptable material shall be
repl aced or nodified as directed by the Contracting Oficer

1.9.3 Sanpl i ng

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

1.9.4 Si eve Anal ysi s
Before starting work, at |east one sanple of nmaterial shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conformng to ASTM E 11.
After the initial test, a mninmmof one analysis shall be perforned for
each 1000 netric tons of material placed, with a ninimumof three anal yses
for each day’s run until the course is conpleted

1.9.5 Liquid Limt and Plasticity | ndex
One liquid limt and plasticity index shall be performed for each sieve
analysis. Liquid Ilimt and plasticity index shall be in accordance wth
ASTM D 4318.

1.9.6 Laboratory Density

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

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

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Aggr egat es

Aggr egates shall consist of stone, crushed stone, crushed gravel, angul ar

sand, or other approved material. Aggregates shall be durable and sound,
free fromlunps of clay, organic matter, objectionable coatings, and ot her
foreign material. Material retained on a 4.75 mmsieve shall be known as

coarse aggregate and that passing the 4.75 mm si eve shall be known as
bi nder materi al .
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2.1.1.1 Coar se Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragnents of uniformdensity and quality,
shal | have a percentage of wear not to exceed 50 percent after 500

revol utions when tested in accordance with ASTM C 131. The anount 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 a ratio of length to width greater than 3.

a. Crushed Gravel: Crushed gravel shall be manufactured from
gravel particles 50 percent of which by weight are retained on the
maxi mum si ze gradation sieve specified.

b. Crushed Stone: Crushed stone retained on each sieve specified
shall contain at |east 50 percent by weight of crushed pieces having
two or nore freshly fractured faces with the area of each face being at
| east equal to 75 percent of the smallest mdsectional area of the
piece. Wen two fractures are adjacent, the angle between the planes
of the fractures nust be at |east 30 degrees to count as two fractured
faces.

2.1.2 Bi nder Materi al

Bi nder material shall consist of screenings, angular sand, or other finely
di vided mineral matter processed or naturally conbined with the coarse
aggregate. Liquid-linmt and plasticity-index requirements shall apply to
any conponent that is blended to neet the required gradation and shall also
apply to the conpleted course. The portion of any conmponent or of the
conpl eted course passing the 0.075 mm sieve shall be either nonplastic or
have a plasticity index as specified bel ow

Per cent age by Wei ght Plasticity | ndex
Passing No. 200 Sieve Maxi mum

0.1to 3. 15

3.1to 4. 12

4,1 to 5. 9

5.1 to 8. 6

8.1 to 10. 4

2.1.3 Gradation

Requi renents for gradation specified shall apply to the conpl eted base
course. The aggregates shall have a 25 millimeter (1 inch) maxi num size
and shall be continuously graded within the following Iimts:

Si eve Per cent age by Wi ght Passi ng
Desi gnati on Square-nmesh Sieve (a) (b)
25 mm 100
12.5 mm 40-70
4.75 mm 20-50
2 mm 15-40
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Si eve Per cent age by Wi ght Passing
Desi gnati on Square-nmesh Sieve (a) (b)
0.425 nm 5-25

0. 075 nm 0-10

(a) Particles having dianeters less than 0.02 mllineter shall not
be in excess of 3 percent by weight of the total sanple tested.

(b) The val ues are based on aggregates of uniformspecific gravity,
and t he percentages passing the various sieves are subject to
appropriate correction in accordance with ASTM C 127 and ASTM C 128
when aggregates of varying specific gravities are used.

PART 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
with power sweepers or power broomnms, except that hand broons nmay be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. Gade stakes shall be in lines paralle
to the centerline of the area under construction and suitably spaced for
string |ining.

.2 OPERATI ON OF AGGREGATE SOURCES

Aggregates shall be obtained fromoff-site sources.

.3 PREPARATI ON OF UNDERLYI NG COURSE

. 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 FILLS AND SUBGRADE
PREPARATI ON. Ruts or soft, yielding spots that nmay appear in the
under | yi ng course, areas having i nadequate conpacti on, and devi ations of
the surface fromrequirenents specified shall be corrected. For
cohesi onl ess underlying materials containing sands, sand gravels, or any
ot her cohesionless material in harnful quantities, the surface shall be
mechani cal ly stabilized with aggregate prior to placement of the aggregate
course. Stabilization may be acconplished by m xi ng base course nmateria
into the underlying course and conpacting by approved nethods. Properly
conpacted material will be considered as part of the underlying course and
shall neet all requirenents for the underlying course. Finished underlying
course shall not be disturbed by traffic or other operations and shall be
mai ntained in a satisfactory condition until base course is placed.

.3.2 Grade Contr ol

Underlying material shall be excavated to sufficient depth for the required
base course thickness so that the finished base course with the subsequent
surface course will nmeet the fixed grade. Finished and conpleted area
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shall conformto the lines, grades, cross section, and dinensions indicated.
3.4 | NSTALLATI ON
3.4.1 M xi ng and Pl aci ng

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

pl aci ng procedures or in equipnment to obtain the true grades, to mnimze
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 quantities as will conmpact to thickness of the course being
constructed, or to the thickness of each layer in a nultiple |ayer course,
allowing in each operation at |least a 300 mrmw dth of the shoulder to be
roll ed and conmpacted sinmultaneously with rolling and conpacting of each

| ayer of base course.

3.4.3 Conpacti on

Each | ayer of aggregate base course including shoul ders shall be conpacted.
Water content shall be maintained at optimum Density of conpacted

m xture shall be at |east 100 percent of |aboratory nmaxi mum density.

Rol ling shall begin at the outside edge of the surface and proceed to the
center, overlapping on successive trips at |east one-half the width of the
roller. Aternate trips of the roller shall be slightly different |engths.
Speed of the roller shall be such that displacenent of the aggregate does
not occur. Areas inaccessible to the rollers shall be conmpacted with
nmechani cal tanpers, and shall be shaped and fini shed by hand met hods.

3.4. 4 Layer Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No
l ayer shall be in excess of 200 nmnor |less than 75 nmin conpacted
t hi ckness.

3.4.5 Fi ni shi ng

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

3.4.5.1 Snoot hness
Surface of each layer shall show no deviations in excess of 9.5 nmm when
tested with the 3.05 neter straightedge. Deviations exceeding this anount
shal |l be corrected by renoving material and replacing with new material, or
by reworking existing material and compacting, as directed.

3.4.5.2 Thi ckness Contro
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Conpact ed thickness of the base course shall be within 12.7 mm of the

thi ckness indicated. Were the neasured thickness is nore than 12.7 mm
deficient, such areas shall be corrected by scarifying, adding new materia
of proper gradation, reblading, and reconpacting as directed. Were the
nmeasured thickness is nore than 12.7 mmthicker than indicated, the course
shal | be considered as conformng to the specified thickness requirenents.
Average job thickness shall be the average of all thickness neasurenents
taken for the job, but shall be within 7 nmof the thickness indicated.

3.5 FI ELD QUALI TY CONTROL
3.5.1 Field Density

Field in-place density shall be determined in accordance with ASTM D 1556
or ASTM D 2167. Calibration curves and calibration test results shall be
furni shed within 24 hours of the conclusion of the tests. At |east one
field density test shall be perforned for each 1000 square neters (yards)
of each |l ayer of base material.

3.5.2 Snoot hness

Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 3.05
net er straightedge. Measurenents shall al so be taken perpendicular to the
road centerline at 15 neter intervals.

3.5.3 Thi ckness

Thi ckness of the base course shall be neasured at intervals in such a
manner as to ensure one neasurenent for each 500 square neters of base
course. Measurenents shall be made in 75 mm di anmeter test hol es
penetrating the base course.

3.6 TRAFFI C

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

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

3.8 DI SPOSAL OF UNSATI SFACTCORY MATERI ALS
Renoved in-place materials that are unsuitable for the base course materia
that is removed for the required correction of defective areas, and waste
materi al and debris shall be disposed of as directed.

-- End of Section --
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SECTI ON 02250
FI LLS AND SUBGRADE PREPARATI ON
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

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

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils
ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (2,700 kN-mi )

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

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil
O assification Systen)

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

1.2 SUBM TTALS
Government approval is required for all submttals with a "GA" designation;
submittals having an "FI O designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES.
SD-01 Data

Moi sture-density rel ations; GA

Moi sture-density relations shall be determ ned by the Contractor, in
accordance with the requirements in paragraph LABORATORY CONTROL.

Survey Data; FIO
The settl enent nmonument survey data shall be provided to the Contracting
Oficer for reviewto determne the need for further, in accordance wth
the requirenents in paragraph SETTLEMENT MONI TORI NG

SD- 04 Dr awi ngs

Settl ement Monunent Pl an; FlI O
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The settlenment nonunent plan along with the plan to protect the nonunent
during construction shall be provided by the Contractor as required in
par agraph SETTLEMENT MONI TORI NG

SD-09 Reports
Field Density Tests; FIO

Field density tests shall be performed by the Contractor. The Contractor
shall submit reports as required in paragraph CONTROL.

PART 2 PRODUCTS ( NOT APPLI CABLE)
PART 3 EXECUTI ON
3.1 COVPACTI ON EQUI PMENT

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

3.2 GENERAL REQUI REMENTS FOR COVPACTED FI LLS AND COVPACTED BACKFI LLS
3.2.1 Contro

Moi sture-density relations shall be established by the Contractor. The
soi|l used for each nmaxi 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 |east one five point naxi mumdensity test shall be
made for every 10 field density tests. Field density tests shall be
performed by the Contractor at the frequency established in paragraph FlIELD
CONTRCL, and in such locations to insure that the specified density is
bei ng obtained. Misture-density relations and field densities shall be
reported on approved forns. One copy of density data |less dry weight
determ nati ons shall be provided on the day each test is taken. The
conpl eted test reports shall be provided with the Contractor Quality
Control Report on the work day follow ng the test.

3.2.1.1 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 nmaterials encountered. Approval of

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

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

3.2.1.2 Field Contro

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

adj usted using only the sand cone method as described in ASTM D 1556. At

| east one adj acent sand cone test shall be perforned for every five nucl ear
density tests perforned. |If field density tests determ ned by the nucl ear
net hod vary by nore than 0.5 kil onewtons per cubic nmeter from conparison
sand-cone tests, and are consistently high or |ow adjustnment of the
calibration curve is necessary.

a. In-Place Densities
(1) One test per 750 cubic neters, for the first 7,500 cubic

neters of material and one test for each 1,500 cubic neters
thereafter, or fraction thereof, shall be nmade of each lift of fill

or backfill areas conpacted by other than hand-operated machi nes.
At | east one test shall be nade in each 0.6 neter |ayer of
conpacted fill or backfill processed as a unit and not |ess than

one test shall be nmade in each area

(2) One test per 400 cubic neters, or fraction thereof, shall be
made of each lift of fill or backfill areas conpacted by
hand- oper at ed machi nes.

3.2.2 Settling of Fills or Backfills with Water
Settling of fills or backfills with water will not be permitted.
3.2.3 Fill Materi al

Fill material shall be obtained fromthe basin excavation, foundation
excavation or stockpiles. WMaterials considered unsatisfactory for use as
conpacted fill include but are not linmted to those materials containing
roots and other organic matter, trash, debris, oversize chunks or clunps of
cenmented material. Fill material shall contain no stone whose greatest
dinmension is nore than 3/4 the Iift thickness. The contractor shall be
expected to break-down, crush, or otherw se process the excavated materia

for use as fill material due to the cementation of in-situ soil. Materials
classified in ASTM D 2487 as WMH, CH, Pt, OH, and O. are al so consi dered
unsuitable for use as conpacted fill. Material for conpacted fill behind

concrete structures shall contain |ess than 30 percent by wei ght passing
the 0.075 mm sieve and shall contain no stone |larger than 75 mm

3.2. 4 Pl acenment

Fill 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
17. 2 negapascal s when tested in accordance with the Section 03301
CAST- | N- PLACE STRUCTURAL CONCRETE. Heavy equi pnent shall not be operated
over pipes and buried structures until at least 1 nmeter of fill nmateria
has been placed and conpacted over them Material fromthe top of the pipe
or buried structure to 1 neter above pipe or buried structure shall be
conpacted by nechani cal tanpers or other equi pment approved by the
Contracting O ficer. Conpacted fill and backfill shall be placed with

sui tabl e equi pnent in horizontal |ayers which before conpaction, shall not
exceed 0.3 nmeters in depth for rubber-tired or vibratory rollers, 0.2
nmeters in depth for tanmping rollers, and 0.1 nmeters in depth when
mechani cal tanpers are used. The Contractor may vary the | ayer thickness
within these linmits for nost efficient operations. Mterial containing
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stones shall be placed in a manner to prevent the stones fromstriking the
concrete structures and to prevent the fornmation of voids.

3.2.5 Mbi st ur e Cont ent

Mat erial shall have a uniform noi sture content while being placed and
conpacted. Water shall be added at the source, if required, or by
sprinkling each |l ayer of material during placenent. Uniformdistribution
of noisture shall be obtained by disking, harrow ng, or otherw se
mani pul ating the soil during and after time water is added. Materia
cont ai ni ng an excess of moisture shall be manipul ated with suitable

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

3.2.6  Conpaction

No | ayer of fill shall be conpacted before the practicable uniformnoisture
content has been obtained. Scarified areas shall be conpacted as specified
for the fill placed thereon. Rollers will not be pernitted to operate
within 0.3 neters of outlet conduit or structure walls or over buried
structures until the compacted fill over the top of the structures has
reached a depth of 0.6 neters. Conpaction equi pnent shall be so operated
that structures are not damaged nor overstressed during conpaction
operations. Mechanical tanpers shall be used for conpaction of fill

mat eri al adjacent to structures where rolling equiprment is inpracticable
for use in conpaction

3.3 COWACTED FI LL
3.3.1 Dam Enbanknent
3.3.1.1 Preparation for Placing

Before placing material for dam enbankment, the foundation surface shall be
cleared of all existing obstructions, vegetation and debris. Wthin the
dam enbankment footprint, the followi ng shall be renoved: (1) the upper 1.5
neters of foundation soil within the footprint of dam enmbanknent within the
main and tributary washes, (2)the upper 0.610 neters of foundation soi
within the footprint of the dam enbankment outside of the main and
tributary washes', (3) material shall be renmpbved in accordance with Section
02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS and Section 02200 EXCAVATION. The
i nspection trench and the banks of the existing wash shall be excavated as
shown on the plans and in accordance with Section 02200 EXCAVATI ON
Unsuitabl e or unstable (too wet) material not neeting the requirenents for
fill material shall be renoved where directed. The existing surfaces,

i ncludi ng the excavated inspection trench and bank, shall be scarified to a
depth of 0.15 neters and proofrolled by four passes of the conpaction

equi prent before placing the fill. Sloped ground surfaces steeper than one
vertical to four horizontal, on which fill or compacted backfill is to be
pl aced, shall be stepped in such a nmanner that the conpacti on equi pnent

will bear on the full depth of the layer. Banks of the natural washes

whi ch have steep slopes shall be cleared of |oose materials and benched
to a mnimm2H 1V sl ope before placenent of the fill nmaterial

3.3.1.2 Conpacti on

Each | ayer of the materials shall be conpacted to not |ess than 95 percent
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of maxi num density, per ASTM D 1557.
3.3.1.3 Sett | enent
The Contractor shall delay RCC pl acenment between STA 2+10.903 and STA

7+69. 097 for a naxi mum settlenent period of 60 days after enbanknent in
that area reaches full height in order to nonitor anticipated settlenent of

t he enbankment. The Contractor shall install three surface settlenent
monunents at STA 4+00. 000, STA. 5+00. 000, and STA. 7+00.000; the | ocation
with respect to the damcenterline will be determ ned by the Contracting
Oficer.

3.3.1.4 Settlenent Mnitoring

The nmonunents shall be surveyed by the Contractor wi thin 24 hours of
installation and the el evation surveyed on a weekly basis. The survey data
shal | be provided to the Contracting Officer for review to determ ne the
need for further nmonitoring. |If the survey data indicates there is

i nconsequential settlenent, the Contracting Oficer nay approve RCC

pl acenent between STA 2+10.903 and STA 7+69. 097 before the 60 day

settlenent period expires. A settlenment nonunment plan including typica
details of the surface settlenent nonunents along with the plan to protect
the monunent during construction shall be provided by the Contractor for
review not | ess than 14 cal endar days prior to installation of the nmonument.

3.3.1.5 Settl enent Monunent Protection Plan

The | ocation of the settlenent nmonument shall be clearly nmarked and readily
visible (red flagged) to equi pment operators. |In the event of danage to
settl enent nonunent or extension resulting from equi pnent operating within
the specified area, the Contractor shall imrediately notify the Contracting
O ficer and shall be responsible for restoring the settl enent nonunent to
wor ki ng order.

3.3.1.6 Regradi ng of Enbankment Crest

If the dam enbanknent crest settles as anticipated, the enmbankment shall be
regraded to the lines and grades indicated after the settlenment period is
conpl et ed

3.3.2 Compacted Fill, Basin
3.3.2.1 Preparation for Placing

The foundation for the conmpacted fill to be placed in the basin, conpacted
fill for the outlet conduit and conpacted fill for the basin bypass pipe
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 EXCAVATION. Unsuitabl e or

unstable (too wet) material not neeting the requirenments for fill materia
shal | be renoved where directed. The existing surfaces for the conpacted
fill in the basin shall be proofrolled by four passes of the conpaction

equi prent. The subgrade for the outlet conduit and basin bypass pipe shal
be prepared in accordance w th paragraph: Subgrade Preparation. Materia
for conpacted fill behind the outlet conduit walls and trench cut sl opes
and up to 0.60 neters above the top of conduit shall contain |less than 30
percent by wei ght passing the 0.075 nm si eve and shall contain no stone
larger than 75 mllinmeters. Trench backfill material for basin bypass pipe
and up to .61 neters above the top of pipe shall consist of well-graded
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sand, crashed gravel or crushed stone, and shall contain not nore than 10
percent by weight of material passing the 0.75 nmsieve and no | ess than 95

percent by wei ght passing the 25 mm si eve. The naxi num backfill aggregate
size shall not exit 75 mllimeter, or the maxi mum size recomrended by
manuf acturer, whichever is smaller. Backfill material for basin bypass pipe

shal |l be placed in |ayers not exceeding .1 neter and shall be conpacted by
hand operat ed nechani cal tanpers.

3.3.2.2 Li mi tati ons on Equi pnent

The gross wei ght of any piece of equi pnent, or the conbi ned wei ght of any
conbi nati ons of equi pnment coupl ed together, used to place, noisten and/or

conpact fill behind and within 1.2 neters of outlet conduit walls and basin
bypass pi pe shall not exceed 16 000 kil ograms, including dynam c forces
produced by vibratory equi pment. Equi pnent used to conpact the fill behind

the outlet conduit walls shall be of such size as to be capabl e of
operating in the area between the cut slope and the wall

3.3.2.3 Conpacti on

Each layer of fill behind outlet conduit walls and pipe backfill around the
basi n by-pass pipe through the dam enbanknent shall be conpacted to not

| ess than 95 percent of naxi num density, per ASTM D 1557. Pipe backfil

and trench backfill around the basin by-pass pipe outside the dam
embankment and fill placed in the basin shall be conpacted to not |ess than
90 percent of maxi mum density, per ASTM D 1557.

3.3.3 Filter Material
3.3.3.1 Preparation for Placing

Foundation for the filter naterial 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 EXCAVATION. Unsuitable or unstable (too wet) material not
neeting the requirenents for fill material shall be renoved where directed
The existing surfaces shall be scarified to a depth of 0.15 nmeters and
proofroll ed by four passes of the conpaction equi pmrent before placing the
filter material. The subgrade for Filter Material shall be prepared in
accordance with paragraph SUBGRADE PREPARATI ON

3.3.3.2 Mat eri al

Filter material shall be processed frommaterials obtained fromthe

requi red excavati ons or may be obtained fromconmercial sources. Filter
mat eri al gradation shall be in accordance with SECTI ON 02710 SUBDRAI NAGE
SYSTEM

3.3.3.3 Pl acenent and Conpacti on

Filter material shall be spread by notor graders or other approved nmeans in
approxi mately horizontal layers to the Iines and grades indicated on the

pl ans, the thickness of the |ayers before conpaction shall not be nore than
0.3 neters, the entire surface of the | ayer shall be conpacted by not |ess
than four conplete passes of the 9-ton vibratory roller. Each trip of the
roller shall overlap the adjacent trip not less than 0.3 neters. The
finished surface of the filter material shall not vary nore than 12.5
mllineters above or bel ow the indicated grades.
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3.3.4 Drain Materia
3.3.4.1 Mat eri a

Drain material shall processed fromnmaterials obtained fromthe required
excavations or nay be obtained fromcomrercial sources. Filter materia
gradation shall be in accordance with SECTI ON 02710 SUBDRAI NAGE SYSTEM

3.3.4.2 Pl acenent and Conpacti on

Drain materials shall be spread over the filter material by notor graders
or other approved nmeans in approximately horizontal |ayers to the lines and
grades indicated on the plans, the thickness of the | ayers before
conpaction shall not be nore than 0.3 neters, the entire surface of the

| ayer shall be conpacted by not |ess than 4 conplete passes of the 9-ton
vibratory roller. Each trip of the roller shall overlap the adjacent trip
not less than 0.3 neters. Mechani cal tanpers shall be used for conpaction
of Drain materials over and adjacent to the drai nage pipes. The finished
surface of the drain material |ayers shall not vary nore than 12.5
mllineters above or bel ow the indicated grades.

3.4 BACKFI LL
3.4.1 Structural Backfil
3.4.1.1 Locati on

Structural backfill shall consist of all fill against and/or around
concrete structures.

3.4.1.2 Mat eri al

Structural backfill material shall be obtained fromthe required excavation
as approved by the Contracting Oficer. In general, the best nateria

avail able will be designated as backfill and fill about structures.

Backfill may consist of sand, gravelly sand, and silty sands. O ganic
material, silt, clay, broken concrete or pavenent, boul ders and ot her

obj ectionable material shall not be used. Backfill for structures shal

not contain any stones |larger than 0.1 neters.

3.4.1.3 Pl aci ng

Structural backfill nmaterial shall not be placed agai nst concrete which has
not been in place at least 14 days or until the concrete has attained a
strength of 17.2 nmegapascal s when tested in accordance with Section 03301
CAST- I N PLACE STRUCTURAL CONCRETE. Backfill shall be placed in 0.1 neter

| ayers.

3.4.1. 4 Conpacti on

Conpaction shall be not |ess than 95 percent of maxi mum density, per ASTM D
1557.

3.5 BACKFI LL, TOE
Backfill, Toe shall consist of suitable material fromthe required
excavation. Stone with a maxi mum size of 0.2 meters may be used. Nesting

of material shall be avoided. Broken concrete, asphalt, or chunks of
cemented material shall not be permitted. Stones larger than 0.1 neters in
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the backfill shall not be allowed within 0.3 neters of the roller conpacted
concrete surface. Conpaction of backfill, toe will not be required other
than that obtained by the controlled novenent of construction equipnent.

3.6 SUBGRADE PREPARATI ON

Subgr ade preparation shall include subgrade preparation for the dam outl et
wor ks conduit, basin bypass pipe, and for areas to receive aggregate base
course paving for access roads, maintenance roads and turnarounds. Al
trash and debris shall be renmoved in accordance with Section 02150 CLEAR

SI TE AND REMOVE OBSTRUCTI ONS and Section 02200 EXCAVATION. After the outl et
conduit has been excavated to rough grade, the entire subgrade for the
outlet conduit invert, bypass conduit invert and other area indicated above
shal | be noisture conditioned and proofrolled by 4 passes of the conpaction
equi prent and trimred to a uniform grade and snobothed with a steel -wheel ed
roller to nmake the subgrade ready to receive concrete. |f 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 nmaxi num density, per ASTM D 1557. The fi ni shed
surface of the subgrade shall not be nore than 12.5 mllineters fromthe

i ndi cated grade at any point when tested with a 3 neter straightedge.

3.7 SO L STABI LI ZER

Soil Stabilizer shall be placed on all exposed excavation and fill surfaces
after construction is conpleted. The soil stabilizer shall be a m xture of
pl aster and natural cellulose fiber nmulch. The cellul ose fiber mulch shal
be produced from grinding cl ean, whol e wood chips, or fiber produced from
ground newsprint with a | abeled ash content not to exceed 7 percent. The
pl aster shall consist of natural occurring high purity processed gypsum and
additives. The gypsum shall be produced froma mned or quarried source.
The gypsum shal |l be processed to be conposed of a crushed, dry cal ci um

sul fate hem hydrate having a purity of not |ess than 88 percent. The
gypsum and additives shall be furnished either in bags or bulk and be
acconpani ed by bills of |ading and shipping invoices. The shipping

i nvoi ces for the gypsumshall state the gypsums purity content, dry

wei ght, and source of manufacture. Processed gypsum which has becone
partially air set, lunpy or caked shall not be used. The plaster/cellul ose
fiber mulch shall be applied at a rate of 6.725 tonnes of plaster m xed
with 2.242 tonnes of fiber per hectare. The plaster/cellulose fiber mulch
stabilizer shall formulate a protective crust-like barrier within 4 to 8
hours after application. Application of the plaster/cellul ose fiber mulch
stabilizer will not be permtted when weather conditions are unsuitable for
concrete placenent in accordance with Section 03301 CAST-I N PLACE
STRUCTURAL CONCRETE

-- End of Section --
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SECTI ON 02510
BASI N BYPASS PI PE
PART 1  GENERAL
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

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

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

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)

AWM C300 (1992) Reinforced Concrete Pressure Pipe,
Steel -Cylinder Type, for Water and O her
Li qui ds

AWM M Manual of Water Supply Practices

1.2 GENERAL REQUI REMENTS

The Contractor shall furnish and install all pipe and fittings for the
Basi n Bypass Pipe as shown on the contract drawings. |In addition, the
Contractor shall be responsible for the structural design of the pipe. The
structural design of the pipe and pipe joints shall be done by a |licensed
Pr of essi onal Engi neer experienced in the design of reinforced concrete
pressure pipe, steel-cylinder type.

1.3 DESI GN REQUI REMENTS

The reinforced concrete pressure pipe, steel-cylinder type shall be design
i n accordance with AWM C300, AWM Md Manual, and the design criteria and
par anmet ers contai ned herein

1.3.1 Desi gn Paraneters
The design of the reinforced concrete pressure pipe, steel-cylinder type

shal | be based on the foll owi ng paraneters and criteria and those shown on
pl ans:

I nsi de Pipe Dianeter D = 1500 nm

Wor ki ng Pressure established by static head Ps = 167 Kpa

Eart h Cover H = see plans

Wdth of Trench Bd = O D + 1000 nmm

Saturated Soil Density W = 2323 kg/n?

Drai ned Soil Density W = 2224 kg/n?

Li ve Load LL = AASHTO HS20-44 (MS 18)
or maxi num of any piece
equi pnent of 16000 Kg

| npact If = 1.2

Maxi mum Wat er El evation El ev = 906. 000 neters

1.4 SUBM TTALS
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CGovernment approval is required for submttals with a "GA" designation
submittals having an "FI O designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD-01 Data
Desi gn Anal ysis; GA.

Desi gn anal ysis as one package with the detail drawi ngs 14 days prior to
begi nni ng of nanufacture. The design analysis signed by a Registered

Pr of essi onal Engi neer shall include a list of the design | oads, and

conpl ete cal culations for the reinforced concrete pressure pipe,

steel -cylinder type. Formulas and references shall be identified.
Assunptions and concl usi ons shall be expl ai ned, and cross-referenci ng shal
be clear. Conputer progranmed designs shall be acconpani ed by stress
values and a letter of certification, signed by a Registered Professiona
Engi neer, stating the design criteria and procedures used and attesting to
the adequacy and accuracy of the design. A narrative of the conputer
program del i neati ng the basi c methodol ogy shall be included in the
submittal. The programinput and output data file shall be annotated and
suppl enented with sketches to nake it easier for an engi neer unfamliar
with the programto review and verify the input and output. Critical |oad
conditions used in the final sizing of the nenbers shall be enphasized.
The design anal ysis shall include the nane and of fi ce phone nunber of the
desi gner and checker who function as a point of contact to answer questions
during the technical review

SD-06 | nstructions
Pl acing Pipe; FIO

Printed copies of the manufacturer’s recomendati ons for installation
procedures of the nmaterial being placed, prior to installation

SD- 09 Reports
Hydrostatic Tests; FIO

SD-13 Certificates
Pi peline Testing; FIO

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

1.5 HANDLI NG

Pi pe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
l[ining. |If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory nmanner, at no

addi tional cost to the Governnent. No other pipe or material shall be

pl aced inside a pipe or fitting after the coating has been applied. Pipe
shall be carried into position and not dragged. Use of pinch bars and
tongs for aligning or turning pipe will be permitted only on the bare ends
of the pipe. The interior of pipe and accessories shall be thoroughly

cl eaned of foreign nmatter before being lowered into the trench and shall be
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kept clean during | aying operations by plugging or other approved nethod.
Before installation, the pipe shall be inspected for defects. Materia
found to be defective before or after laying shall be replaced with sound
material w thout additional expense to the Government. Rubber gaskets that
are not to be installed inmrediately shall be stored in a cool and dark

pl ace.

PART 2 PRODUCTS
2.1 Pl PE

Pi pe and pipe fittings shall conformto the requirenments of AWM C300 and
to the applicable sections of these contract docunents and AWM MB Manual

PART 3 EXECUTI ON
3.1 EXCAVATI ON AND SUBGRADE PREPARATI ONS

Excavation of trenches and backfilling for pipes shall be in accordance
with the applicable portions of Section 02200 EXCAVATI ON and Section 02250
FI LLS AND SUBGRADE PREPARATI ON and the requirements herein.

3.1.1 Trench Excavati on

Trenches shall be excavated to a depth sufficient to provide the required
beddi ng for the pipe. The trench bottomshall be graded to the established
line to provide uniformsupport for the full length of the pipe. The
trench shall be deep enough to provide at |east 1.000 m of cover over the
pi pe. The trench width shall be as shown on the drawi ngs. Should the
actual trench width at the top of the top of the pipe exceed the nmaxi mum
al l owed, the contractor, at his expense, shall provide approved beddi ng and
backfill material and other neasures to increase the pipe supporting
strength to resist the resulting additional external loads. |If the trench
is inadvertently excavated deeper than necessary, it shall be back filled
to the proper grade with approved conpacted granul ar material at the
Contractor’s expense.

3.1.2 Excavation i n Rock

If the trench bottomis conposed of rock or other unyielding material, the
Contractor shall excavate to a depth of at |east 150 mm bel ow t he bottom of
the pipe. The excess excavation shall be filled with appropriate materia
up to the elevation of the bottomof the pipe bedding. The trench bottom
shal |l be graded to the established |ine to provide uniform support for the
full length of the pipe.

3.1.3 Beddi ng
The type of bedding, if required, to be used for the basin bypass pipe
shal |l be determined in conjunction with the structural design of the pipe.
The contractor shall install the pipe using the recommended beddi ng and
details specified with the pipe structural design

3.2 | NSTALLATI ON

3.2.1 Pl aci ng and Layi ng

Two hal f | engths of pipe shall be used at each structure connection to
provide flexibility. Pipe length should not exceed 3.7 meters. Concrete
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cradl es shoul d be provided under the first length of pipe at the upstream
and downstream ends of structures. Drainage bl anket shall be placed on the
| andsi de end third of the pipe. Pipe and accessories shall be carefully
lowered into the trench by nmeans of derrick, ropes, belt slings, or other
aut hori zed equi pment. Pipe shall not be dropped or dunped into the trench
Abrasi on of the pipe coating shall be avoided. Except where necessary in
maki ng connections with other lines or as authorized by the Contracting
Oficer, pipe shall be laid with the bells facing in the direction of
laying. The full length of each section of pipe shall rest solidly upon
the pipe bed, with recesses excavated to acconmodate bells, couplings, and
joints. Pipe that has the grade or joint disturbed after |aying shall be
taken up and relaid. Pipe shall not be laid in water or when trench
conditions are unsuitable for the work. Water shall be kept out of the
trench until joints are conplete. Wen work is not in progress, open ends
of pipe shall be securely closed so that no trench water, earth, or other
substance will enter the pipes. Were any part of the coating or lining is
damaged, the repair shall be nmade by and at the Contractor’s expense in a
sati sfactory manner.

3.2.2 Rei nforced Concrete Pressure Pipe Installation

Rei nf orced concrete pipe shall be installed in accordance wth
recomendati ons of the pipe manufacturer. Before |aying reinforced
concrete pressure pipe, the outside surface of the spigot and the inside
surface of the bell shall be thoroughly cl eaned and an acceptabl e

veget abl e- conpound | ubricant applied to the inside surface of the bell and
to the rubber gasket. \Where prescribed by the pipe manufacturer, the
gasket shall be placed in the groove on the end of the pipe before the pipe
is placed in the trench. After the pipe has been forced together, the
position of the rubber gasket shall be checked with a feeler gauge in
accordance with the pi pe manufacturer’s recomrendati ons.

3.3 JO NT DEFLECTI ON

M nor deflection of the pipe alignnent nay be obtained at standard pipe
joints; however, the maxi mum joint opening caused by such deflection shal
not exceed the recommendati ons of the Pipe manufacturer. Were it becones
necessary to nake | arger deflections, sections of pipe with bevel ed ends or
fabricated fittings shall be used.

3.4 JO NTING
3.4.1 Rei nforced Concrete Pressure Pipe Requirenents

The inside and outside annul ar spaces between abutting sections of concrete
pi pe shall be filled with rich cement nortar in accordance with the pipe
manuf acturer’s recommendati ons. Excess nortar shall be renmpoved from
i nterior annul ar spaces, |eaving a snpboth and continuous surface between
pi pe sections. Exposed portions of steel joint rings shall be protected
fromcorrosion by a netallic coating or by an approved nonnetal |l ic coating.
Rubber gaskets shall be handl ed, |ubricated where necessary, and installed
in accordance with the pi pe nmanufacturer’s recomrendati ons.

3.5 HYDROSTATI C TESTS
3.5.1 Pressure Test

Bypass pi pe under the damfootprint shall be subjected to hydrostatic and
| eakage tests. After the pipe is laid, the joints conpleted, and the
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trench partially backfilled |eaving the joints exposed for exam nation, the
newy laid piping shall, unless otherw se specified, be subjected for 1
hour to a hydrostatic pressure test of 120 percent of the working pressure.
Exposed pipe, joints, fittings, shall be carefully exani ned during the
partially open trench test. Joints show ng visible | eakage shall be
repl aced or renmade as necessary. Cracked or defective pipe, joints,
fittings, discovered in consequence of this pressure test shall be renpved
and replaced with sound material, and the test shall be repeated until the
test results are satisfactory. The requirement for the joints to renmain
exposed for the hydrostatic tests may be waived by the Contracting Oficer
when one or nore of the follow ng conditions is encountered:

a. Wet or unstable soil conditions in the trench

b. Conpliance would require maintaining barricades and wal kways around
and across an open trench in a heavily used area that would require
continuous surveillance to assure safe conditions.

c. Mintaining the trench in an open condition would delay conpl etion
of the project.

The Contractor may request a waiver, setting forth in witing the reasons
for the request and stating the alternative procedure proposed to conply
with the required hydrostatic tests. Backfill placed prior to the tests
shal |l be placed in accordance with the requirenments of herein and in
Secti on 02200 EXCAVATI ON and Section 02250 FILLS AND SUBGRADE PREPARATI ON

3.5.2 Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily conpleted. The duration of each | eakage test shall be at

| east 2 hours, and during the test the water |ine shall be subjected to not
| ess than 120 percent of the working pressure. Leakage is defined as the
gquantity of water to be supplied into the newly laid pipe, or approved
section, necessary to maintain pressure within 34.5 kPa of the specified

| eakage test pressure after the pipe has been filled with water and the air
expelled. Piping installation will not be accepted if |eakage exceeds the
al | owabl e | eakage which is determ ned by the follow ng forml a:

L = 0.000135IND(P raised to 0.5 power)

L = All owabl e | eakage in gallons per hour

N = Nunber of joints in the length of pipeline tested

D = Nom nal dianmeter of the pipe in inches

P = Average test pressure during the | eakage test, in psi gauge

Shoul d any test of pipe disclose | eakage greater than that cal cul ated by
the above fornmula, the defective joints shall be |located and repaired unti
the |l eakage is within the specified all owance, wi thout additional cost to
t he Government.

3.5.3 Time for Mking Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets,
nmechani cal or push-on joints, or couplings may be subjected to hydrostatic
pressure, inspected, and tested for |eakage at any tinme after partia

conpl etion of backfill. Cenent-nortar lined pipe may be filled with water
as reconmended by the manufacturer before being subjected to the pressure
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test and subsequent | eakage test.
3.5. 4 Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using the
foll owi ng procedure. Regardless of the sequence of tests enpl oyed, the
results of pressure tests and | eakage tests shall be as specified.

Repl acenent, repair or retesting required shall be acconplished by the
Contractor at no additional cost to the CGovernnent.

a. Pressure test and | eakage test may be conducted concurrently.
3.6 BACKFI LLI NG

After the bedding and the pipe have been installed, selected material from
the required excavation at a noisture content that will facilitate
conpaction, shall be placed along both sides of pipe in |layers not
exceedi ng 150 mmin conpacted depth. The backfill shall be brought up

evenly on both sides of pipe for the full length of pipe. Each |ayer shal
be thoroughly compacted with mechani cal tanpers or rammers. This nethod of
filling and compacting shall continue until the fill has reached an

el evation of at |east 1000 mm above the top of the pipe. The renainder of
the trench shall be backfill ed and conpacted by spreading and rolling or
conpacted by nmechanical rammers or tanpers in |ayers not exceeding 150 mm
and conpacted to the requirenent specified in Section 02250 FILLS AND
SUBGRADE PREPARATION. I n place densities shall be determ ned using ASTM D
1556 where it is necessary in the opinion of the Contracting O ficer, any
sheeting and/or portions of bracing used shall be left in place, and the
contract will be adjusted accordingly. Untreated sheeting shall not be
left in place beneath structures.

3.7 CLEANUP

Upon conpletion of the installation of the bypass pipe, and appurtenances,
all debris and surplus materials resulting fromthe work shall be renpved

3.8 MOVEMENT OF CONSTRUCTI ON MACHI NERY

Operating heavy equi prent parallel with the pipe, displacement of or injury
to the pipe shall be avoided. Myvenent of construction nachinery over the
bypass pi pe at any stage of the construction shall be at the Contractor’s
risk. Any pipe danaged thereby shall be repaired or replaced at the
expense of the Contractor.

-- 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
desi gnati on only.

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

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

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

ASTM C 295 (1990) Petrographi c Exani nation of
Aggregates for Concrete

ASTM C 535 (1989) Resistance to Degradation of
Large- Si ze Coarse Aggregate by Abrasion 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 Natural
and Man-Made Riprap Materials

ASTM E 548 (1989) Ceneral Criteria Used for Evaluating
Laborat ory Conpetence

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01300 SUBM TTAL
PRCCEDURES:

SD-01 Data
Pl aci ng Met hod and Equi pnent; GA

Al'l placing nethods and equi pnent shall be submitted for review by the
Contracting Oficer for conformance w th paragraph PLACEMENT.

SD- 09 Reports
Gradation Sanpling and Testing; GA

Copies of field test results within 24 hours after the tests are perforned.
Certified copies of test results shall be subnitted for approval in
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accordance to paragraph GRADATI ON SAMPLI NG AND TESTI NG
SD- 14 Sanpl es
Stone Quality; GA

Stone quality sanples shall be submtted at | east 45 days prior to start of
stone pl acenent, in accordance w th paragraph STONE QUALI TY.

SD- 18 Records
Waybi |l I's and Delivery Tickets; FIO
Copi es of waybills and delivery tickets during the progress of the work.

Certified waybills and delivery tickets for all materials actually used as
required in paragraph WAYBI LLS AND DELI VERY TI CKETS.

PART 2 PRODUCTS

2.

2.

2.

2.

2.

1 MATERI ALS
1.1 Definitions
1.1.1 Rounded St one.

Stone which is obtained fromalluvial deposits and is well rounded to
sub- r ounded.

1.1.2 Angul ar Stone.
Stone which is obtained from bedrock deposits and is angul ar in shape.
1.2 Cener a

The Contractor shall make all arrangenents, pay all royalties, and secure
all pernmits for the procurenent, furnishing and transporting of stone. The
Contractor shall vary the quarrying, processing, |oading and placing
operations to produce the sizes and quality of stone specified. |If the
stone being furnished by the Contractor does not fully meet all the

requi renents of these specifications, the Contractor shall furnish, at no
addi tional cost to the Governnment, other stone neeting the requirenents of
these specifications.

.1.3 St one Sour ces

.1.3.1 Stone from Project Excavation

Stone conformng to these specifications will not be available fromthe
requi red excavation due to variable stone quality and insufficient
quantities of suitably |large stone. Therefore, the required stone wll
need to be obtained fromoffsite sources. One offsite source is Sloan
Quarry located about 7 mles to the southeast of the project site.

.1.3.2 Sour ce Aut horization

Before any stone is produced froma source for conpletion of the work under
this contract, the source of stone nust be authorized by the Contracting
Oficer’'s Representative. Authorization of a stone source shall not be
construed as a waiver of the right of the Government to require the
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Contractor to furnish stone which conplies with these specifications.
Mat erials produced froml ocalized areas, zones or strata will be rejected
when such materials do not conply with the specifications.

2.1.3.3 Sour ce Devel opnent

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

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

2.1.3.4 Sour ce Docunent ati on

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

2.1. 4 Stone Quality
2.1.4.1 Quality Conpliance Testing

Sanpl es for Corps of Engineers testing as specified in paragraph 2.1.3.4
(Source Docunentation) shall be submitted a mnimum of 45 days in advance
of the time when the stone will be required in the work. Stone from a
proposed source will be tested by the Governnent for quality conpliance.
The first test shall be at Government expense, however, if the stone fails
the tests, or if the Contractor desires to utilize nore than one source,
additional testing will be perforned by the Governnent at the Contractor’s
expense. The cost of additional testing will be deducted from paynent due
the Contractor in the anmount of $4500 for each sanple tested. Al test
sampl es (136 kg minimun) shall be representative of the stone source and
shal | be obtai ned by the Contractor under the supervision of the
Contracting Oficer’s Representative and delivered at the Contractor’s
expense to a testing | aboratory approved by the Contracting Oficer’s
Representati ve

2.1.4.2 Stone Quality Testing Requirenments

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

Test Test Met hod Requi r enent
Specific Gavity (Bul k SSD) ASTM C 127 2.60 m ni mum
Absorption ASTM C 127 2. 0% maxi mum
Wetting and Drying SPD Test Procedure(1) No fracturing(3)
Sul fat e Soundness ASTM C 88( 2) 10% rmex. | o0ss(4)
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Test Test Met hod Requi r enent
Abr asi on Loss ASTM C 535 50% nax. | oss(4)

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
(5). The stone nust not contain any expansive clays. Stone for grouted
stone protection shall not contain excessive anbunts of deleterious

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

NOTE: (1): Test procedure for wetting and drying test. The entire
sanple is carefully exam ned and representative test specinmens are

sel ected. The sanple should be | arge enough to produce two cut sl abs,
25 mmthick (+/-6 nm) with a mininmum surface area of 0.019 square
nmeters on one side. Two chunks approxi mately seventy-six by
one-hundred and two millinmeters are al so chosen. The slabs and chunks
are carefully exam ned under a | ow power nicroscope and all visible
surface features are noted and recorded. The speci nens are then oven
dried at 60 degrees C., for eight hours, cool ed and wei ghed to the
nearest tenth of a gram The test specinmens 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 slab 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
cycl e consists of soaking for sixteen hours at roomtenperature and
then drying in an oven for eight hours at 60 degrees C. After each
cycle the specinens are exanined with the | ow power nicroscope to check
for opening or novenent of fractures, flaking along edges, swelling of
clays, softening of rock surfaces, heaving of nicaceous mnerals,
breakdown of matrix material and any ot her evidence 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 exami ned and all changes in the rocks are noted and recorded.
The test specinens together with all particles broken off during the
test are oven dried, weighed and phot ographed.

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

NOTE: (3): Wakening and | oss of individual surface particles is
perm ssi bl e unl ess bondi ng of the surface grains softens and causes
general disintegration of the surface materi al

NOTE: (4): Stone which has a loss 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 performed according to ASTM C 295, except for the follow ng

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

b. A very detail ed macroscopic and nicroscopi c description shal

be nmade of the stone, to include the entire mneral constituents,
i ndi vi dual sizes, their approxi mate percentages and mi neral ogi ca
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histories. A description of stone hardness, texture, weathering,
and durability factors shall also be discussed.

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

2.1.4.3 Stone Acceptance Criteria

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

a. of the sanme lithology as the original stone fromwhich test results
or service records were taken as a basis for authorization of the
sour ce;

b. sound, durable and hard, and free fromlani nati ons, weak cl eavages,
undesi rabl e weat hering, or blasting or handling-induced fractures (or
fracture zones which subtend nore than 1/3 of the total circunference
of the stone along the plane of fracturing);

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

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

In addition, to be accepted, the greatest dinmension of any stone piece
shall not be greater than 3 tines its |east dinension

2.1.4.3.1 Stone for Riprap

Stone for riprap protection of the embanknment slopes shall be angul ar
quarried materi al

2.2 Stone for Spillway Toe Stone

Stone for spillway toe stone i medi ately downstream of the spillway
stilling apron shall be angular quarried nateri al

2.3 Stone for Grouted Riprap

Stone for grouted riprap in the collector channel upstream of the bypass
inlet structure shall be angular quarried material. G outing shall be
conformto specifications SECTI ON 02650 GROUTI NG STONE PROTECTI ON

2.4 Gradation
2.4.1 CGener a

Al'l points on individual grading curves shall be between the boundary
limts as defined by snmooth curves drawn through specified grading limts
pl otted on a nechani cal analysis diagram The individual grading curves
shal | not exhibit abrupt changes in slope denoting skip grading or scal ping
of certain sizes. Specified grading of all material shall be net both at
the source and as delivered to the project. |In addition, material not
neeting the required grading due to segregation or degradation during
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pl acenent shall be rejected. |If test results show that stone does not neet
the required grading, the hauling operation will be stopped i nmedi ately and
will not resune until processing procedures are adjusted and a gradation

test is conpleted showi ng gradation requirement are net. All gradation
tests shall be at the expense of the Contractor. For the size-weight
rel ati onshi ps used during gradation tests, w thin-specification weights
will be determ ned based on a stone specific gravity of 2.58 and stone
sizes (dianeters) that result for stone shapes m dway between that of a
sphere and a cube.

2.4.1.1 Stone Ri prap
Ri prap for enmbankment slope protection and for grouted riprap of collector
channel structures hall be reasonably well-graded within the linmts
speci fied bel ow, when tested in accordance with ASTM D 5519, Test Method A
2.4.1.2 Stone Ri prap
Stone Riprap for enbankment sl ope protection and spillway toe stone shal

be reasonably well-graded within the linmts specified below, when tested in
accordance with ASTM D 5519, Test Method A

0. 460 Stone Riprap, upstream slope of dam enbanknent and for grouted stone

Appr oxi nat e Per cent
Aver age Di aneter Smal | er
(nm)
460- 340 100
300- 270 50
240- 180 15

0.300 Stone Riprap, downstream sl ope of dam enbanknent

Appr oxi nat e Per cent
Aver age Di aneter Smal | er
(nm
300- 220 100
200- 180 50
160- 120 15

Spill way Toe Stone

Appr oxi nat e Per cent
Aver age Di aneter Smal | er
(mm
300- 220 100
200- 180 50
160- 120 15

2.4.1.3 Grouted Riprap

Stone for grouted riprap shall be reasonably well-graded between 150 and
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380 mllineters with not | ess than 25 nor nore than 50 percent passing 230
mllineters in size, when tested in accordance with ASTM D 5519, Test
Met hod A

2.4.2 Gradation Sanpling and Testing

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

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

Engi neer, experienced in rock-testing. The Governnment reserves the right
to performcheck tests and to use the Contractor’s sanpling and testing
facilities to make the tests. One gradation test each shall be required
for the 460 mmriprap and the 300 nmriprap/toe stone at the begi nning of
production prior to delivery of stone fromthe source to the project site.
A mni mum of one additional test each for the 460 nmriprap and the 300 mMm
ri prap/toe stone shall be required for each 4535 nmetric tons of stone

pl aced, respectively. Al sanpling and gradation tests performed by the
Contractor shall be under the supervision of the Contracting Officer’s
Representative. Each sanple shall consist of not less than 4.5 netric tons
of stone, selected at randomfromthe production run for the first test or
from stone placed on grade or stockpiled on-site for required additiona
tests.

2.5 Rej ect ed Stone

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

PART 3 EXECUTI ON
3.1 FOUNDATI ON PREPARATI ON
3.1.1 Cener a

Subgrade preparation for material placenment shall conformto the provisions
of SECTI ON 02250 FI LLS AND SUBGRADE PREPARATI ON. Areas on which stone is
to be placed shall be trinmed and dressed to conformto cross sections

i ndicated or directed, within an allowable tol erance of plus or mnus 25.4
mm fromthe theoretical slope lines and grades. Were such areas are bel ow
the allowable mnus tolerance limt, they shall be brought to grade by

filling with earth similar to the adjacent material and well conpacted, or
by filling with approved material, and no additional paynent will be made
for any material thus required. |Inmmediately prior to placing the stone,

the prepared base shall be inspected by the Contracting Oficer’s
Representative and no material shall be placed thereon until that area has
been approved.

3.2 PLACEMENT
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3.2.1 Cener a

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

conti nuous under- or overbuilding. Tenplates shall be placed at adequate
intervals, as determned by the Contracting Officer’s Representative, to
accurately delineate the surface of the work being placed. For al
stonework, the Contractor shall subnit the placing method to the
Contracting Oficer’'s Representative for approval, before placenment begins.

3.2.2 Stone Ri prap

Stone Riprap shall be placed in a manner to produce a reasonably
wel | -graded nmass with the m ni num practicabl e percentage of voids, and
shal |l be constructed to the Iines and grades indicated or directed. Stone
shall be placed to its full course thickness in one operation and in a
manner to avoi d displacing the underlying material. Material shall not be
dropped from a height of nore than 460 mm The pl acing nethod shall be
submitted to Contracting OFficer’'s Representative for approval prior to
commencenent of placenent operations. The Contractor shall maintain the
stone protection until accepted and any naterial displaced by any cause
shal |l be replaced at the Contractor’s expense to the |ines and grades shown
on the drawings. Self propelled equi pment shall not be used on the sl opes.
Hand pl acing, barring, or placing by crane will be required only to the
extent necessary to secure the results specified. Placing stone by dunping
into chutes or by simlar nethods likely to cause segregation will not
permtted. A tolerance of minus 25 nmto plus 50 mmfromthe indicated
slope lines and grades will be allowed in the finished surface, except that
ei ther extrene of such tol erance shall not be continuous over an area
greater than 20 square neters.

3.2.3 Spi |l l way Toe Stone

Spill way Toe stone shall be placed in a reasonably well-graded mass to the
lines indicated or directed. Material shall not be dropped from a hei ght
of nmore than 460 nm Barring of stone will be required only to the extent
necessary to secure the results specified above. Hand placing will not be
required. A tolerance of minus 25 mmto plus 51 mmfromthe indicated
lines and grades will be allowed in the finished surface, except either
extreme such tol erance shall not be continuous over an area greater than
18. 6 square neters.

3.3 DEMONSTRATI ON SECTI ONS
3.3.1 CGener a

Prior to placenent of stonework, the Contractor shall construct sections of
enmbankment protection, spillway toe stone and channel protection consisting
of riprap, toe stone and grouted riprap, respectively, to denonstrate the
proposed operations for production placenent. The sections shal
denonstrate procedure and capability of grading and placing riprap, grouted
riprap, and toe stone within the tol erances specified. Unless the approved
construction method precludes it, the denonstration section for riprap
shal |l extend for the full height of the enbanknment. The denobnstration
section for riprap and toe stone shall be 30 neters in length and shal
conformto all applicable specifications. The denopnstration section for
grouted riprap shall be 10 nmeters in length. Methods and equi pnent enpl oyed
for placenment shall denmonstrate the adequacy for use in placenent of

riprap, grouted riprap, and toe stone and shall conformto the requirenents
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specified herein. The quantities of all materials placed within the
sections shall be accurately tabul ated and provided inmediately to the
Contracting Oficer’s Representative for conparison with the conputed
guantities.

3.3.2 Denonstrati on Sections Eval uati on

The Contractor shall not proceed placing stonework prior to the approval of
the denonstration sections. Wthin a period of 7 days after conpletion of
the sections, the Contracting Oficer’s Representative shall determ ne the
adequacy of the sections to function as part of the permanent construction
The Contractor shall be notified as to the acceptability of the sections
and may be directed to nodi fy nethods of construction, and renove the
sections if necessary.

3.3.3 Renoval of Denobnstration Sections

If renmoval of the denonstration sections is required, it shall be conducted
in such a manner as to nmaintain the integrity of the underlying subgrade.
The Contractor shall make arrangenents for renoval and disposal, at the
Contractor’s expense, in areas not |located on the site.

3.4 DELI VERY

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

3.4.1 Scal es

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

Wei ghing shall be at the point nearest the work at which the public scale
is available or at which it is practicable for the Contractor to provide a
scal e. Scales shall be standard truck scales of the beamtype. The scales
shal |l be of sufficient size and capacity to acconmodate all trucks used in
hauling the material. Scales shall be tested, approved, and seal ed by an

i nspector of the State Inspection Bureau charged with scal es inspection
within the state in which the project is located. Scales shall be
calibrated and resealed as often as the Contracting Oficer’s
Representative consi ders necessary to insure continuous accuracy. The
necessary nunber of standard weights for testing the scales shall be on
hand at all tinmes and, if an official inspection bureau of the state is not
avai |l abl e, the scales will be tested by the Contracting Oficer’s
Representati ve

3.4.2 WaybilI's and Delivery Tickets

Copi es of waybills or delivery tickets shall be subnitted to the Contracting
O ficer's Representative during the progress of the work. The Contractor
shal | furnish the Contracting Officer’s Representative scale tickets for each
| oad of material weighed; these tickets shall include tare weight,
identification mark of each vehicle weighed, date, tinme, and | ocation of the
| oadi ng. Tickets shall be furnished at the point and tinme individual |oads
arrive at the work site. A master log of all vehicle | oading shall be

furni shed for each day of |oading operation. The Contractor shall file with
the Contracting Officer’s Representative the naster |og of | oadings,
certified waybills and/or certified tickets within 24 hours of materia
delivery. Prior to the final payment, the Contractor shall furnish witten

SECTI ON 02600 Page 9



BLUE DI AMOND DETENTI ON BASI N VW9B0009

certification that the material recorded on the subnitted waybills and/or
certified tickets was actually used in the construction covered by the
contract.

-- End of Section --
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SECTI ON 02650
GROUTI NG STONE PROTECTI ON
PART 1 CGENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnati on only.

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

ASTM C 33 (1993) Concrete Aggregates

ASTM C 143 (1990a) Slunmp of Portland Cenent Concrete
ASTM C 150 (1995) Portland Cenent

ASTM C 172 (1990a) Sanpling freshly Mxed Concrete
ASTM C 309 (1994) Liquid Menbrane- Forni ng Conpounds

for Curing Concrete
ASTM C 494 (1992) Chenical Adnixtures for Concrete
1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

SD-09 Reports
Grout Mx Design; GA

Fi fteen days prior to placenment of concrete, the contractor shall submt to
the Contracting Oficer the detailed m xture proportions for the specified
grout.

SD-13 Certificates
Portl and Cenent; GA.

Certificates of conpliance attesting that the concrete nmaterials nmeet the
requi renents of the specifications shall be submtted in accordance wth
the Special d ause, CERTIFI CATE OF COVPLI ANCE. Cenent will be accepted on
the basis of a manufacturer’s certificate of conpliance, acconpani ed by
mll test reports that the nmaterial neets the requirements of the

speci fications under which it is furnished.

Curing Conpound; GA.
Certificates of conpliance attesting that the curing conpound neets the
requi renents of the specifications shall be subnmitted in accordance wth

the Special  ause, CERTIFI CATE OF COVWPLI ANCE. The curing conpound will be
accepted on the basis of a nmanufacturer’s certificate of conpliance.
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1.3 PROTECTI ON OF COVPLETED WORK

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

1.4 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.4.1 Aggr egat es

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

1.4.2 Portl and Cenent

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

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

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

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

1.6 WAYBILLS AND DELI VERY TI CKETS
Before the final statement is allowed, the Contractor shall file with the
Contracting Oficer certified waybills and certified delivery tickets for
all cement and grout actually used in the construction

PART 2 PRODUCTS

2.1 GROUT

2.1.1 Aggr egat es
Fi ne aggregates shall conformto the requirenents specified for fine
aggregate in SECTI ON 03301 CAST-I| N PLACE STRUCTURAL CONCRETE and coarse
aggregate shall neet the grading requirements of ASTM C 33, size No. 8.

2.1.2 Portl and Cenent

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

2.1. 3 Wt er
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Water for mixing and curing shall be fresh, clean, potable, and free from
i njurious amounts of oil, acid, salt, or alkali

2.1. 4 Curing Conpound
Menbrane curing conpound shall conformto ASTM C 309, Type 2.
2.2 PROPORTI ONI NG OF M XTURE

G out shall be conposed of cenent, sand, and water mxed in the proportions
as directed. The estimated cenent content requirement per cubic neter of
grout shall be 10 sacks. The water content of the m x shall not exceed 32
liters per sack of cenment. |In calculating total water content of the m x
the anobunt of moisture carried on the surfaces of aggregate particles shal
be i ncl uded.

PART 3 EXECUTI ON
3.1 CONDI TI ONI NG OF UNDERLYI NG MATERI ALS

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

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

3.2 PREPARATI ON OF GROUT

Sl unmp of grout mx shall be between 225 and 250 millinmeters for the first
course and between 175 and 200 mllimeters for the second course or where
one course is placed. The consistency of the grout shall be such as to
permit gravity flowinto the interstices of the stones with the help of
spadi ng, rodding, and brooming. Gout batches in the sane course shall be
uniformin mx, size, and consistency.

3.3 PLACI NG

3.3.1 M xi ng Tinme
The grout shall be mxed in a concrete mxer in the manner specified for
concrete, except that time of mxing shall be as long as is required to
produce a satisfactory m xture, and the grout shall be used in the work
within a period of 30 minutes after mxing. Retenpering of grout will not
be permitted.

3.3.2 Weat her Linmitations

3.3.2.1 Hot Weat her Pl acing

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

3.3.2.2 Col d Weat her Pl aci ng
No grout shall be prepared except when the air tenperature is at |east 4

degrees C. in the shade and rising. Materials entering the mxer shall be
free fromice, snow, and frozen lunmps. A non-chloride based accelerating

SECTI ON 02650 Page 3



BLUE DI AMOND DETENTI ON BASI N VW9B0009

adm xture, conformng to the requirements of ASTM C 494, may be used when
approved in advance, by the Contracting O ficer

3.3.3 Deposition of G out

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

3.4 FI NI SHI NG

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

3.5 CURI NG AND PROTECTI ON

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

3.5.1 Moi st Curi ng

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

3.5.2 Curing Conpound

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

3.6 CONTRACTOR QUALI TY CONTROL

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

3.6.2 I nspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Stone, foundation, forms, and enbedded itenms shall be inspected in
sufficient time prior to each grout placenment by the Contractor to certify
to the Contracting Oficer that is ready to receive grout.

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

3.6.2.3 Consol i dation and Protection

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

3.6.3 Action Required

3.6.3.1 Pl aci ng
The placing foreman shall not permit placing to begin until he has verified
that there is an adequate number of nmen with appropriate bars and ot her
such tools are available for the necessary barring and adjustnent of stone
as required above.

3.6.3.2 Sl unmp

Whenever a test is outside the specification limts, the results of the
test shall be reported to the Contracting Oficer and another test shall be

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

will continue to nmeet the requirements specified above.

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

-- BEnd of Section --
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SECTI ON 02710

SUBDRAI NAGE SYSTEMS

PART 1  GENERAL
1.1  REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 131 (1989) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion and
I npact in the Los Angel es Machi ne

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

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 2751 (1993) Acrylonitrile-Butadiene-Styrene
(ABS) Sewer Pipe and Fittings

ASTM D 3034 (1994) Type PSM (Pol yvinyl Chloride) (PVQO
Sewer Pipe and Fittings

ASTM D 3212 (1992) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM D 4632 (1991) G ab Breaking Load and El ongati on of
Ceotextiles

ASTM D 4833 (1988) Index Puncture Resistance of
Geot extil es, CGeonmenbranes, and Rel at ed
Product s

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submitted in accordance with Section 01300 SUBM TTAL
PRCOCEDURES:

SD-01 Data
Pi pe Laying Plan; GA.
Speci nmens identified to indicate the manufacturer, type of nmaterial, size
and quantity of material, and shipment or |lot represented. Each sanple of
subdrain pi pe, both non-perforated and perforated, shall be a piece not
less than 0.3 min |length.

SD- 14 Sanpl es

Filter Fabric; FIO
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Specimens identified to indicate the manufacturer, type of material, size
and quantity of material, and shipment or |lot represented. Each sanple of
filter fabric shall be a piece not less than 0.15 m X 0.15 m

Subdrain Pipe; FIO

Specinmens identified to indicate the manufacturer, type of material, size
and quantity of material, and shipment or |lot represented. Each sanple of
subdrai n pi pe, both non-perforated and perforated, shall be a piece not
less than 0.3 min |ength.

PART 2 PRODUCTS
2.1 DRAI N MATERI AL

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

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

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

2.2 FI LTER MATERI AL

Filter material shall consist of natural sand, nmanufactured sand, or a
conbi nati on of natural and manufactured sands, and shall be reasonably well
graded within the following limts:

Sieve Size (nmillineters) Percent by Wei ght Passing
9.5 mMm 100
4,75 mm 85- 95
1.18 mm 35-45
0.15 mm 0- 20
0. 075 mm 0-15

2.3 SUBDRAI N PI PE
Subdrai n pi pe may be pol yvinyl chloride (PVC) or
acrylonitrile-butadi ene-styrene (ABS), except that only one type shall be
used for the entire project.

2.3.1 Non- Per f orat ed Pi pe

2.3.1.1 Non- Perforated Acrylonitril e-Butadi ene-Styrene (ABS) Pipe
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Non- perforated acrylonitril e-butadi ene-styrene (ABS) pipe shall conformto
ASTM D 2751, with a maxi nrum SDR of 35.

2.3.1.2 Non- Per forated Pol yVinyl Chloride (PVC) Pipe and Fittings

Non- per forated pol yvinyl chloride (PVC) pipe and fittings shall conformto
ASTM D 3034, Type PSMw th a nmaxi num SDR of 35, with flexible elastoneric
joints.

2.3.2 Perforated Pi pe

Perforations for pipe 0.15 neters in dianeter shall have a conbi ned area of
at least 600 square nillineters per linear neter of pipe and shall be

| ocated within an arc of 120 degrees along the top of the pipe.
Perforations may be either holes or slots with at |east one perforation

| ocated in each linear 0.3 neters of pipe excluding joint areas. The

di aneter of holes shall be not less than 4.75 millineters nor nore than
6.35 millineters. The slots shall be not less than 4.75 mllineters nor
nore than 6.35 mllineters wide and not nore than 0.1 neters |ong.
Perforations shall be nmade by the pipe fabricator using methods which will
elimnate spalling insofar as practicable. Pipes having spalls extending
nore than 12.5 millineters outside the perforations or nore than 1/2 the
wal | thickness into the perforation shall be rejected.

2.3.2.1 Perforated Acrylonitrile-Butadi ene-Styrene (ABS) Pipe

Perforated acrylonitrile-butadi ene-styrene (ABS) pipe shall conformto ASTM
D 2751, with a maxi mum SDR of 35, perforations shall be as specified
her ei nbef ore.

2.3.2.2 Perforated Pol yVinyl Chloride (PVC) Pipe and Fittings

Perforated polyvinyl chloride (PVC) pipe and fittings shall conformto ASTM
D 3034, Type PSMw th a nmaxi num SDR of 35, with flexible elastonmeric sea
joints, perforations shall be as specified hereinbefore.

2.4 Pl PE FI TTI NGS

Pipe fittings shall be acrylonitrile-butadi ene-styrene or polyvinyl
chloride and shall be suitable for use with the pipe furnished. Fittings
shal |l be furnished with such adapters as are recommended by the

manuf acturers of the pipe.

2.5 Pl PE PLUGS

Pi pe plugs shall be suitable for use with the pipe furnished and shall be
installed as recomended by the nmanufacturer’s of the pipe.

2.6 FI LTER FABRI C

Filter fabric shall be a nonwoven needl e punch pervi ous sheet of plastic
yarn. The filter fabric shall provide an apparent opening size no finer
than the No. 100 sieve and no coarser than the No. 50 sieve. The filter
fabric shall have a mininumtensile strength of 45 kilograns in any
principal direction when tested in accordance with ASTM D 4632 grab test
met hod using 25.4 nmillineter square jaws and a 0.3 nmeter per mnute
constant rate of traverse. The filter fabric shall have a 15 percent

m ni mum br eaki ng el ongation in any principal direction when tested in
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accordance with ASTM D 4632. The filter fabric shall have a 22.5 kil ogram
m ni mum puncture strength when tested in accordance with ASTM D 4833. The
filter fabric shall have no seans.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Drain Materia

Drain material shall be placed, npistened, and spread to a uniformgrade to
the lines and grades indicated. Placing and spreadi ng equi pnent shall be
operated in such manner as to not disturb the underlying nmaterial. Water
shal | be added and the material nanipul ated with spreadi ng equi pment unti

a uniformdensity is achieved. After installation of the drain nateri al
equi prent shall not be operated over the bl anket except for placenent of
the roller conpacted concrete or downstream enbanknent, whichever applies.
Any drain material contam nated or rutted by equi pnrent shall be renbved and
replaced with fresh drain naterial. At pipe drains, drain material shal

be placed to pipe bed elevation. Any pipe displaced or damaged during

pl acement of the drain material shall be replaced and realigned by the
Contractor at no additional cost to the CGovernnent.

3.1.2 Filter Material

Filter material shall be placed, noistened, and spread to a uniform grade
to the lines and grades indicated. Placing and spreadi ng equi pment shal
be operated in such nmanner as to not disturb the underlying materi al

Water shall be added and the naterial manipul ated with spreadi ng equi pment
until a uniformdensity is achieved. After installation of the filter

mat eri al, equi pnent shall not be operated over the bl anket except for

pl acenent of the drain material. Any filter material contam nated or
rutted by equi pment shall be renpved and replaced with fresh filter

mat eri al

3.1.3 Pi pe Layi ng

Installati on of drainage pipe at drainage nmaterial and Roller Conpacted
Concrete (RCC) shall be in lines and graded shown on draw ngs. Drainage

pi pes shall be protected during placing and conpacting operations of the
RCC material by placing concrete surrounding the pipe as shown on the

dr awi ngs. Each pi pe shall be carefully inspected i mediately before it is
| aid, and any damaged or defective pipe shall not be used. The perforated
pi pe shall be wapped in filter fabric. The filter fabric shall be secured
and have a m ni num overlap of 0.15 neters. The pipe shall be placed in the
beddi ng surface that is accurately shaped to conformto the |ower 1/4 of
the outside portion of the pipe. Perforated pipe shall be laid with the
perforated side uppernost. Pipe shall be laid to the grades and al i gnnent

i ndicated or as directed. The laying shall proceed upgrade fromthe | ower
end of the pipe line. Pipe grade shall be maintained within 30 mllineters
in 3 meters of that indicated. The Contractor shall submt his pipe |aying
plan (including the filter fabric wap) to the Contracting O ficer for
approval .

3.1.3.1 Joints
The joints between sections of perforated pipe shall be of a type that wll

hol d the pipe securely in alignnent and maintain the inner surfaces of
abutting pipes flush and even. Solvent cement or elastoneric joints for
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Acrylonitril e-Butadi ene-Styrene pipe shall be in accordance with ASTM D 2751.
Di mensi ons and tol erances shall be in accordance with ASTM D 2751. Joints
for PolyVinyl Chloride pipe shall be in accordance with ASTM D 3212.

3.2 TESTS
3.2.1 Drain Material and Filter Materi al
3.2.1.1 Poi nt s

Poi nts on the individual grading curves obtained fromrepresentative
sanples of the drain material and filter material not only shall lie

bet ween the boundary Iimts as defined by smooth curves drawn through the
tabul ated grading limts plotted on a nechanical -anal ysis di agram but al so
shal | exhibit no abrupt changes in slope denoting skip grading, scal ping of
certain sizes, or other irregularities which would be detrinental to the
proper functioning of the drain and filter.

3.2.1.2 Sanmpl i ng and Testing

Sanpling and testing of the drain material shall be performed by the
Contractor to determne conpliance of the installed materials with
specified requirenents in conformance with ASTM C 131, ASTM C 136, and ASTM
D 75. Sanmpling and testing of the filter material shall be perforned by
the Contractor to determ ne conpliance of the installed nmaterials with
specified requirenents in confornmance with ASTM C 136. Sanpling and
testing shall be performed at regular intervals with at |east three tests
bei ng made for both the drain and filter materials. The location of after
pl acenent tests shall be as directed.

3.2.1.3 Snoot hness Test

The finished surface of both the drain material and filter material |ayers
shall not vary nmore than 12.5 nmillinmeters fromthe established grade and in
addition every area shall show no deviation greater than 12.5 nmillineters
when tested with a 3 neter straightedge.

3.3 PROTECTI ON

The Contractor shall take all necessary precautions to avoid damage to the
conpl et ed subdrai nage system and drai nage pipes fromthe nmovenent of

equi prent during placing and conpacti ng operations of the RCC nateri al
Protection shall consist of 1.00 neter wide and 0.60 neters high concrete
surroundi ng the drainage pipe and neatly finished at the finish grade of
RCC protection. Drain material surrounding the drainage pipes shall be
conpacted with nechani cal tanpers during placenent and conpaction
operations.

-- End of Section --
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SECTI ON 02741
ASPHALT CONCRETE
PART 1 GENERAL
1.1 REFERENCES

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

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

AASHTO T 209 Maxi mum Specific Gavity of Bitum nous
Paving M xture

1.2 DESCRI PTI ON

This work shall cover the conposition, mxing, construction upon the
prepared subgrade, and the protection of asphalt concrete pavenment. The
asphalt concrete pavenment shall consist of a base course, a mxture of
crushed stone or gravel and asphalt cenent constructed in conformity with
the lines, grades, thickness, and cross sections as shown.

1.3 SUBM TTALS

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

SD-01 Data
Job M x Formul a; GA
The Contractor shall submt an asphalt concrete m x conposed of aggregate
and asphalt cenent mxed in an approved plant. The gradation and quality
of asphalt aggregate and the grade and quality of asphalt cenment shal
conformto those nornally used locally in the construction of highways by
ei ther Federal or state agenci es.

SD- 09 Reports
Physi cal Properties of Asphalt Concrete Mx; GA
The Contractor shall submt the strength, quality, and gradation for the
asphalt concrete mx including certified copies of |aboratory test reports
that denonstrate the properties of the aggregates, asphalt cenent,
addi tives (subject to approval), and the m x neet Federal or State agency
specifications. Additionally, the maxi mumspecific gravity (density) of
the mix shall be submitted as determi ned by AASHTO T 209.

SD- 13 Certificates
Asphalt Cenent; GA. Bitumi nous Coating; GA
Certificate of Conpliance to Federal or State Hi ghway Depart ment
requi renents.
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1.4  WEATHER LI M TATI ONS
1.4.1 Asphal tic Concrete Pavenent

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

1.4.2 Bi t um nous Coat

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

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

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

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 60 degrees C

PART 2 PRODUCTS  (NOT APPLI CABLE)
PART 3 EXECUTI ON
3.1 BASE COURSE CONDI TI ONI NG

The surface of the base course will be inspected for adequate conpaction
and surface tolerance specified in Section 02241 AGGREGATE BASE COURSE
Unsatisfactory areas shall be corrected.

3.2 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Surface preparation shall be in accordance with Section 02250, FILLS AND
SUBGRADE PREPARATI ON.

3.3  TRANSPORTATI ON OF BI 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 releasing
agent shall be drained prior to |loading. Each |oad shall be covered with
canvas or other approved material of anple size to protect m xture from
weat her and to prevent |loss of heat. Loads that have crusts of cold,

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

3.4 Bl TUM NOUS COATI NG
Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material conforming to Federal or State H ghway
Speci ficati ons.
3.4.1 Preparation of Surface
| mredi ately before applying the bitum nous coat, all [oose material, dirt,

clay, or other objectionable material shall be renoved fromthe surface to
be treated. The surface shall be dry and clean at the tine of treatnent.
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After the cleaning operation, and prior to application of the tack coat, an
i nspection of the area to be treated will be nmade by the Contracting
Oficer to determne fitness of the area to receive the bitum nous coating.

3.5 COWPACTI ON

Rol ling shall begin as soon after placing as the m xture will bear a roller
wi t hout undue di splacenment. Delays in rolling freshly spread m xture will
not be permitted. After initial rolling, prelimnary tests of grade and
snoot hness shall be made by the Contractor. Deficiencies shall be
corrected so that the finished course will conformto requirenents for
grade and snoot hness specified herein. Gade and snpot 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 elinmnated and at |east 97 percent of the density of a

| abor at ory-conpact ed speci nen of the sane mi xture has been obtai ned.
Density shall be determ ned by nucl ear gauge. Places inaccessible to

roll ers shall be thoroughly conmpacted with hot hand tanpers.

3.6 JANTS

Joi nts between ol d and new pavenents, between successive work days, or
joints that have becone cold (less than 80 degrees C shall be nmade to
ensure continuous bond between the ol d and new sections of the course. Al
joints shall have the sanme texture and snpot hness as other sections of the
course. Contact surfaces or edges of previously constructed pavenents
coated by dust, sand, or other objectionable material shall be cleaned by
brushing or shall be cut back to expose an even vertical surface for ful
thi ckness of the course or as directed. When directed by the Contracting
O ficer, the surface against which new material is placed shall be sprayed
with a thin, uniformcoat of bitum nous material conform ng to paragraph
Bl TUM NOUS COATING  Material shall be applied far enough in advance of

pl acenent of a fresh mixture to ensure adequate curing. Care shall be
taken to prevent damage or contam nation of the sprayed surface.

3.7 SMOOTHNESS AND GRADE REQUI REMENTS

The surface course, upon conpletion of final rolling, shall be snoboth, free
of roller marks, and true to grade and cross section as shown. Wen tested
with a 3-neter straightedge, the surface shall not vary nore than 6
mllineters in a longitudinal and transverse direction. No tolerances wll
be all owed which will pond water. Defective areas are surface deviations
in excess of 6 mllineters in 3 neters between any two contacts of the
straightedge with the surface. Correct defective areas using approved

nmet hods.

-- End of Section --
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SECTI ON TABLE OF CONTENTS
DIVISION 02 - SITE WORK
SECTI ON 02831

CHAI' N LI NK FENCE

PART 1 GENERAL
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.2 SUBM TTALS

PART 2 PRCODUCTS

2.1 FENCE FABRI C
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SECTI ON 02831

CHAI'N LI NK FENCE

PART 1 GENERAL

1.

1  REFERENCES

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

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

ASTM A 121 (1992a) Zi nc- Coat ed (Gal vani zed) Steel
Barbed Wre

ASTM A 153M (1995) Zinc-Coated (Hot Dip) on Iron and
St eel Hardware

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

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

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

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

ASTM C 94 (1997) Ready-M xed Concrete

ASTM F 626 (1996) Fence Fittings

ASTM F 883 (1990) Padl ocks

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

ASTM F 1043 (1995) Strength and Protective Coatings on

Metal |ndustrial Chain-Link Fence Franmework
ASTM F 1083 (1997) Specification for Pipe, Steel,

Hot - Di pped Zi nc- Coat ed (Gal vani zed) Wl ded,

for Fence Structures

ASTM F 1184 (1994) Industrial and Conmerci al
Hori zontal Slide Gates

ASTM G 23 (1996) Operating Light-Exposure Apparatus

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
following shall be submtted in accordance with Section 01300 SUBM TTAL
PROCEDURES:

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

Statement, signed by an official authorized to certify on behalf of the
manuf acturer, attesting that the chain link fence and conponent naterials
neet the specified requirenents.

PART 2 PRODUCTS
2.1 FENCE FABRI C

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

ASTM A 392, C ass 2, zinc-coated steel wire with mninum coating wei ght of
610 grans ounces of zinc per square neter foot of coated surface. Fabric
shal |l be fabricated of 9 gauge wire woven in 50 nm nesh or Type I,

al um num coated fabric. Fabric height shall be as shown. Fabric shall be
twi sted and barbed on the top selvage and knuckl ed on the bottom sel vage.

2.2 GATES

ASTM F 900 and/or ASTM F 1184. Gate shall be the type and swi ng shown.

Gate franmes shall conformto strength and coating requirements of ASTM F1083
for Group I A steel pipe, with external coating Type A, size shall be as
shown on the drawi ngs. Gate frames shall conformto strength and coating
requi rements of ASTM F 1043, for Goup IC, steel pipe with external coating
Type A or Type B, size shall be as shown on the drawings. Gate fabric shall
be as specified for chain link fabric. Gate | eaves nore than 2.44 mw de
shal | have either internedi ate nenbers and di agonal truss rods or shall
have tubul ar nenbers as necessary to provide rigid construction, free from
sag or twist. Gate |eaves less than 2.44 mw de shall have truss rods or

i nternedi ate braces. Gate fabric shall be attached to the gate franme by

nmet hod standard with the manufacturer except that welding will not be
permtted. Latches, hinges, stops, keepers, rollers, and other hardware
itens shall be furnished as required for the operation of the gate. Latches
shal | be arranged for padl ocking so that the padlock will be accessible
fromboth sides of the gate. Stops shall be provided for holding the gates
in the open position.

2.3 POSTS
2.3.1 Metal Posts for Chain Link Fence

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 shall nmeet the strength and coating requirenents of ASTM F 1043.

Si zes shall be as shown on the draw ngs. Line posts and term nal corner,
gate, and pull) posts selected shall be of the sanme designation throughout
the fence. Gate post shall be for the gate type specified subject to the
l[imtation specified in ASTM F 900 and/or ASTM F 1184.

2.4 BRACES AND RAI LS
ASTM F 1083, zinc-coated, Goup |IA steel pipe, size shall be as shown on

the drawi ngs. G oup |IC steel pipe, zinc-coated, shall neet the strength and
coating requirenents of ASTM F 1043.
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2.5 W RE
2.5.1 Tension Wre

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

2.6  ACCESSCRI ES

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

provi ded with turnbuckles or other equival ent provisions for adjustnent.
Barbed wire shall be 2 strand, 12-1/2 gauge wire, zinc-coated, Class 3 in
accordance with ASTM A 121 or alum numcoated Type | in accordance with
ASTM A 585. Barbed wire shall be four-point barbed type steel wire. Barbed
wire support arms shall be the single armtype and of the design required
for the post furnished. Tie wire for attaching fabric to rails, braces, and
posts shall be 9 gauge steel wire and match the coating of the fence
fabric. M scell aneous hardware coatings shall conformto ASTM A 153M unl ess
nmodi fi ed.

2.7 CONCRETE

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

2.8 PADL OCKS

ASTM F 883, Type POl, Grade 2, Size 44 mm Padl ocks shall be keyed alike
and each | ock shall be furnished with two keys.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

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

Li ne posts shall be spaced equidistant at intervals not exceeding 3 m

Term nal (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 152.4
m Any danmage to gal vani zed surfaces, including welding, shall be repaired
with paint containing zinc dust in accordance with ASTM A 780.

3.2 POST | NSTALLATI ON
3.2.1 Posts for Chain Link Fence

Posts shall be set plunb and in alignment. Except where solid rock is
encountered, posts shall be set in concrete to the depth indicated on the
drawi ngs. Where solid rock is encountered with no overburden, posts shal

be set to a mnimumdepth of 457 mmin rock. Where solid rock is covered
with an overburden of soil or |oose rock, posts shall be set to the m ninmum
depth indicated on the drawing unless a penetration of 457 mmin solid rock
i s achi eved before reaching the indicated depth, in which case depth of
penetration shall termnate. Al portions of posts set in rock shall be
grouted. Portions of posts not set in rock shall be set in concrete from
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the rock to ground level. Posts set in concrete shall be set in holes not
| ess than the dianmeter shown on the drawi ngs. Dianeters of holes in solid
rock shall be at |east 25 nmmthan the |argest cross section of the post.

Concrete and grout shall be thoroughly consolidated around each post, shal
be free of voids and finished to forma donme. Concrete and grout shall be
allowed to cure for 72 hours prior to attachnment of any itemto the posts.

3.3 BRACES AND TRUSS RCDS

Braces and truss rods shall be installed as indicated and in confornmance
with the standard practice for the fence furnished. Horizonta
(conpression) braces and di agonal truss (tension) rods shall be installed
on fences over 1.83 m A center brace or 2 diagonal truss rods shall be
installed on 3.66 mfences. Braces and truss rods shall extend from

term nal posts to |line posts. Diagonal braces shall forman angle of
approximately 40 to 50 degrees with the horizontal. No bracing is required
on fences 1.83 mhigh or less if a top rail is installed.

3.4  TENSI ON W RES

Tension wires shall be installed along the top and bottom of the fence |line
and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 102 nmof the installed
fabric. Bottomtension wire shall be installed within the bottom 152 nm of
the installed fabric. Tension wire shall be pulled taut and shall be free
of sag.

3.5 CHAI'N LI NK 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 shall be spaced at approxinately 381 mmintervals. The fabric
shall be installed and pulled taut to provide a snooth and uniform

appear ance free fromsag, w thout permanently distorting the fabric dianmond
or reducing the fabric height. Fabric shall be fastened to |line posts at
approxinmately 381 mmintervals and fastened to all rails and tension wires
at approximately 610 mmintervals. Fabric shall be cut by untw sting and
renovi ng pickets. Splicing shall be acconplished by weaving a single

pi cket into the ends of the rolls to be joined. The bottom of the
installed fabric shall be 50 mm plus or minus 13 nm above the ground.

3.6 GATE | NSTALLATI ON

Gates shall be installed at the |locations shown. Hi nged gates shall be
nounted to swi ng as indicated. Latches, stops, and keepers shall be
installed as required. Slide gates shall be installed as reconrended by
the manufacturer. Padl ocks shall be attached to gates or gate posts with
chains. Hinge pins, and hardware shall be wel ded or otherw se secured to
prevent renoval

3.7 GROUNDI NG

Fences shall be grounded on each side of all gates, at each corner, at the
cl osest approach to each building | ocated within 15 mof the fence, and
where the fence alignnent changes nore than 15 degrees. G ounding

| ocations shall not exceed 198 m Each gate panel shall be bonded with a
flexible bond strap to its gate post. Fences crossed by powerlines of 600
volts or nmore shall be grounded at or near the point of crossing and at

di stances not exceedi ng 45 mon each side of crossing. G ound conductor
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shal |l consist of No. 8 AWG solid copper wire. G ounding el ectrodes shal

be 19 mMmm by 3.05 mlong copper-clad steel rod. Electrodes shall be driven
into the earth so that the top of the electrode is at |east 152 nm bel ow
the grade. \Where driving is inpracticable, electrodes shall be buried a

m ni mum of 305 nm deep and radially fromthe fence. The top of the

el ectrode shall be not less than 0.6 mor nore than 2.4 mfromthe fence.
Ground conductor shall be clanped to the fence and el ectrodes with bronze
grounding clanps 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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SECTI ON 02832

TEMPORARY TORTO SE FENCI NG

PART 1  GENERAL

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

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

ASTM A 702 (1989; R1994) Steel Fence Posts and
Assenbl i es, Hot W ought
ASTM A 740 (1986) Hardware Cloth (Wven or Wl ded
Gal vani zed Steel Wre Fabric)
ASTM A 824 (1995) Metallic- coated Steel Mrcelled
Tension Wre for Use with Chain Link Fence
ASTM C 94 (1997) Ready-M xed Concrete
ASTM F 626 (1996) Fence Fittings
ASTM F 900 (1994) Industrial and Conmercial Swing Gates
ASTM F 1043 (1995) Strength and Protective Coatings on

Metal | ndustrial Chain-Link Fence Franmework
ASTM F 1083 (1997) Specification for Pipe, Steel,
Hot - Di pped Zi nc- Coated (Gal vani zed) Wl ded,
for Fence Structures
1.2 SUBM TTALS
Governnment approval is required for submittals with a "GA" designation;
submittals having an "FI O designation are for information only. The
following shall be submtted in accordance with Section 01300 SUBM TTAL
PRCCEDURES:
SD-01 Data
Steel mesh hardware cloth, post, and accessories; GA

Submit descriptions and product data on steel nesh hardware cloth, post,
accessories, fittings, and hardware.

SD- 04 Dr awi ngs
Tortoi se fencing and | ayout; GA
Submit shop drawi ngs showi ng details of tortoise fencing and gate |ayout,

post foundation di nensions, bracing, hardware, and schedul e of conponents
for fence and gates.
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SD- 14 Sanpl es
Steel mesh hardware cloth; GA
Submit two sanmples of steel nesh hardware cloth 150 mm x 150 mmin size.
PART 2  PRODUCTS
2.1 MATERI ALS
Materials shall conformto the follow ng requirenents.
2.1.1 Steel Mesh Hardware Coth

Steel mesh hardware cloth shall be 12.7 mm nesh, gal vani zed steel and
fabricated in accordance with ASTM A 740.

2.1.2 Li ne Posts

Line Posts for temporary tortoise fence shall be T-post fabricated in
accordance with ASTM A 702.

2.1. 3 Tension Wre

Tension wire shall be 11-gauge gal vani zed steel wire fabricated in
accordance with ASTM A 824.

2.2 GATES

ASTM F 900. Gate shall be the type and swing shown. Gate frames shall
conformto strength and coating requirements of ASTMF 1083 for Goup |A,
steel pipe, with external coating Type A nominal pipe size (NPS) 50 nm
Gate frames shall conformto strength and coating requirenents of ASTMF
1043, for Goup IC, steel pipe with external coating Type A or Type B,

nom nal pipe size (NPS) 50 mm Gate fabric shall be as specified for chain
link fabric. Gate | eaves nore than 2.44 mw de shall have either

i nternedi ate nenbers and diagonal truss rods or shall have tubul ar nmenbers
as necessary to provide rigid construction, free fromsag or twist. Gate

| eaves |l ess than 2.44 mw de shall have truss rods or internediate braces.
Gate fabric shall be attached to the gate frame by nethod standard with the
manuf acturer except that welding will not be permtted. Latches, hinges,
stops, keepers, rollers, and other hardware itens shall be furnished as
required for the operation of the gate. Latches shall be arranged for

padl ocki ng so that the padlock will be accessible fromboth sides of the
gate. Stops shall be provided for holding the gates in the open position.
The Steel nesh hardware cloth shall be attached to the gate frame as shown
on the drawi ngs. Latches, hinges, stops, keepers, rollers, and other
hardware itenms shall be furnished as required for operation of the gate.

2.3  ACCESSCRI ES
ASTM F 626, ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each terminal post. TENSION rods shall be
provided with turnbuckles or other equival ent provisions for adjustnent.

2.4  CONCRETE

ASTM C 94, using 19-nmm nmaxi num si ze aggregate, and havi ng mni ni mum
conpressive strength of 14 MPa at 28 days. Gout shall consist of one part
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portland cenment to three parts clean, well-graded sand and the m ni mum
amount of water to produce a workable m x

PART 3 EXECUTI ON
3.1 GENERAL

The tenporary tortoise Fencing shall be installed after the Biol ogist
survey of the construction site in accordance with Section 01130
ENVI RONVENTAL PROTECTI ON and prior to initial clearing, grubbing, trash
renoval , grading or other construction activities in accordance with
Section 02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS. The Contractor shal
maintain the fencing in good condition during the construction period and
shal |l renmove the fencing after conpletion of all construction activities.
Install fencing in accordance with manufacturer’s instructions and details
shown. Fencing shall be adequately braced to support normal usage.
Tenmporary tortoi se fencing shall be installed along the portion of the
project right-of-way AND construction site as shown on the draw ngs or as
directed by the Contracting Oficer. |If required, ground surface
irregularities shall be graded to maintain the top and bottom of the stee
mesh fabric within a 50 mmtol erance of the di nensi ons shown on the
drawi ngs. Tortoise proof gates shall be installed across haul roads or
access roads that cross the right-of-way at the indicated areas of fencing.
Unl ess indicated otherwi se on the drawings, all tenporary tortoise fencing
shal |l be of the sanme type and design. The tenporary tortoise fencing shal
be in place before construction and novenent of heavy equipnment is started
and shall remain in place and naintained until all construction work is
conplete. Temporary tortoise fencing shall becone the property of the
contractor and shall be renoved by the contractor upon conpletion of the
pr oj ect.

3.2 POSTS

Posts shall be set plunmb and in alignment. Except where solid rock is
encountered, line posts shall be installed a mninumof 915 mm bel ow
existing ground level at a maxi mum 3.05 mcenter to center spacing. Gate
posts shall be set in concrete to depth of 915 mm \Were solid rock is
encountered with no overburden, posts shall be set to a m ni mum depth of
457 mmin rock. Were solid rock is covered with an overburden of soil or
| oose rock, posts shall be set to a m ninumdepth of 915 mm unl ess a
penetration of 457 mnmin solid rock is achieved before reaching the 915 mm
depth in which case depth of penetration shall termnate. Al portions of
posts set in rock shall be grouted. Portions of posts not set in rock
shall be set in concrete fromthe rock to ground level. Line posts set in
concrete shall be set in holes not less than 152 nmin di ameter and gate
post set in concrete shall be set in holes 305 nmin dianeter.

3.3 TENSI ON W RES
Stretch tension wire approxi nately 406 mm above ground and attach securely
to line post and gate post as applicable. Tension wire shall be pulled
taut and shall be free of sag.

3.4 STEEL MESH HARDWARE CLOTH

Install ation of steel nmesh hardware cloth shall be in accordance with one
of the follow ng options:

Option 1: Bottom of steel mesh hardware cloth shall be buried at |east
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305 nm bel ow exi sting ground | evel

Option 2: Bend steel nesh hardware cloth at ground | evel and extend
bottom edge at |east 457 nmtowards the habitat side of fence. Cover
flattened steel nmesh hardware cloth with cobbles 152 nmin depth.

Steel nmesh hardware cloth shall be installed on the habitat side of the
post (side away from project area) with the top of the hardware cloth
approxi mately 457 mm above the ground surface. The steel mesh hardware
cloth shall be securely attached to the tension wire, with hog ties spaced
at 305 nmand to the fence post with 11 gauge tie wires. The steel mnesh
hardware cloth shall be pulled taut to provide a snmooth uniform appearance
free fromsag

3.5 GATES

Gates shall be installed at haul road or access road crossings of the
i ndicated tenporary tortoise fencing | ocations. Hi nged gates shall be
nounted to swing as indicated. Latches, stops, and keepers shall be
installed as required.

3.6 MAI NTENANCE AND REPAI R
The Contractor shall maintain the tenporary tortoise fencing in good
condition during construction and shall pronptly nake repairs to any
danmaged sections that occur. The tenporary tortoise fencing shall be
renoved after the conpletion of construction

-- BEnd of Section --
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