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SECTI ON 02100
DI VERSI ON AND CONTROL OF WATER
PART 1 GENERAL

1.1 SUBM TTALS

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

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

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

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

3.1 REQU REMENT

3.1.1 CGener a

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 fromupstream of 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 subnit a diversion and control of water plan show ng the
net 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 dans, punps, diversion channels, etc.
Contractor's submitted plans, and diversion and control of water nethods
will in no way rel ease the contractor fromthe fulfillnment of his
obligations or place the Governnment, in any nmanner, responsible for any

| osses due to failure or inadequacy of the diversion and control nethod
used. The responsibility for damage to any part of the permanent work
shall be as set forth in the CONTRACT CLAUSE: PERM TS AND
RESPONSI BI LI TIES. Damage to all work (including tenporary construction),
utilities, materials, equipnment, and plant shall be repaired to the

sati sfaction of the Contracting Officer at the Contractor's expense,
regardl ess of the cause of such danage

3.1.2 Di versi on Requirenents
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The Red Rock Detention Basin is an on-line structure |ocated at Red Rock
natural wash. The Contractor is responsible for the diversion and control
of all runoff entering the construction area. The runoff will include
wat er originating from Red Rock wash and from upstream urban runoff,

adj acent drainages; and in addition any and all seepage and groundwat er
originating within the work. The work site may be inundated because of
runof f. The Contractor shall be responsible for protection of work site
during tines of runoff by his own neans and shall be approved by the
Contracting Oficer.

3.1.3 Drai 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 inmpairing the pernmanent
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 RONVENTAL PROTECTI ON

Al work and Contractor operations shall conply with the requirenents of
Sections 01130 ENVI RONMENTAL 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 REQU REMENTS

3.1.1 CGener a

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

3.1.2 Exi sting Structures, Obstructions, and Stone Protection

The Contractor shall clear and grub, fill and excavation areas, and renove
and di spose of existing structures, obstructions, and stone protection
necessary for project construction, except for those structures which are
identified to be protected in place as shown on the draw ngs.

obstructions, including stone protection, which are designated or specified
to be renmoved but which are not designated or specified to be renoved by
others shall be renpved by the Contractor. Except as otherw se specified,
obstructions designated to be renoved by others will be renoved in
sufficient time to preclude interference with the Contractor's operations.

3.1.3 Cl earing

Trees smaller than 1-1/2 inches in diameter and other vegetation, except as
specified, shall be cut off 6 inches below the indicated subgrade or ground
| evel whichever is |lower. G asses, shrubs and weeds shall be cut off flush
or slightly below the original ground surface. C earing operations shal

be conducted so as to prevent danmmge to trees, structures, and
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installations under construction, or to remain in place, and to provide for
the safety of enployees and others. Al rubbish, waste dunps, and debris
areas shall be cleared.

1.4 Gr ubbi ng

Grubbi ng shall consist of renobving all trees, stunps, roots, |ogs, and
ot her objectionable vegetable matter in the required fills, foundation
areas, and all excavation areas. |n grubbing out stumps and roots, al
roots or other tinmber nore than 1-1/2 inches in dianeter shall be renoved
to 18 inches bel ow the depth of the required excavation or existing ground
| evel , whichever is lower. Trees and stunps shall be pulled, not cut off.

.1.5 Trash and Construction Debris

Surface trash and construction debris nay be present at the project site.
Surface trash and construction debris shall be renoved fromw thin the
limts of the right-of-way and tenporary construction easenents.

.1.6 Envi ronnent al Assessnent Requi r enment

The Contractor shall notify the Contracting O ficer 14 Cal endar days prior
to the start of clearing and grubbing activities in accordance with Section
01200 GENERAL REQUI REMENTS.

.2 Dl SPCSAL OF CLEARED, GRUBBED, AND REMOVED MATERI AL

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

sal vaged, is designated as scrap, shall becone the property of the
Contractor, and shall be renoved fromthe site. 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 (1998) dassification of Soils for
Engi neering Purposes (Unified Soil
Classification Systen
ENG NEERI NG MANUALS (EM

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

.2 SUBM TTALS

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

SD- 01 Data
Excavation Plan; FIO

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

Haul Route Pl an; GA.

The Contractor shall submit a haul route plan for removal 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
net hod of bracing which he intends to use to protect existing property.

PART 2 PRODUCTS ( NOT APPLI CABLE)

PART 3 EXECUTI ON
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3.

1 GENERAL

Excavation shall consist of the renpoval of every type of naterial
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 nmaterial to be renmoved nmay include but is not limted to
hardpan, silt, sand, gravel, cobbles and boul ders, cenented
silt/sand/ gravel / cobbl es/ boul ders with vari ous degrees of cenentations,
caliche, asphalt, and other naterials. The Contractor shall excavate the
basin as shown on the project plans. Slope lines indicated on the draw ngs
for tenporary cuts do not necessarily represent the actual slope to which
t he excavation nust be nade to safely performthe work. Measurenent for
paynment shall be made in accordance with Section 01250 MEASUREMENT AND
PAYMENT. Excavation for permanent cuts shall be nade to the slope |ines
i ndi cated. Excavation may require ripping or other rock-excavation

techni ques and shall be perforned in a manner which will not inpair the
subgrade. Except as otherwi se specified, the finish surface of subgrades
shal |l be snooth and shall not vary nore than 1 inch fromindi cated grade,
except at areas to receive concrete where finished surfaces of subgrade
shall not vary nore than 0.5 inches fromindicated grade. Prior to
conmenci ng excavation, the Contractor shall submt his excavation plan to
the Contracting Officer. Al subgrade excavations will be inspected by the
Contracting O ficer prior to placenent of any fill naterials. Rock or
cenented material fromrequired excavation to be used in project fills
shal | be crushed or otherw se reduced in size to neet fill gradation
requirenents prior to placenent or stockpiling. Suitable materials from
requi red excavation to produce soil aggregates for Roller Conpacted
Concrete shall be crushed and processed to neet required gradations.

.2 PRESERVATI ON OF PROPERTY

Al'l excavation operations shall be conducted in such a nanner that concrete
structures, enmbanknents, 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 neans may be
necessary to adequately support material carrying such inprovenents or to
support the inmprovenents thenselves and shall maintain such neans in
position until they are no |onger needed. Tenporary sheet piling,

cri bbi ng, bul kheads, shores or other protective neans shall renmain the
property of the Contractor and when no | onger needed shall be renmoved from
the site. The Contractor shall subnit for approval shop draw ngs show ng
proposed method 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 materials 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 nmanner as not to
di sturb or dammge the finished concrete or other facility.

.3 EXCAVATI ON

The excavation of the inflow channel and structure, and the roadside
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3.

channel shall be in accordance with |ines and grades as shown on the
drawi ngs. The finished surface shall be reasonably smooth, free from

i rregul ar surface changes, and shall not vary nore than 2 inches above or
bel ow the indicated grade, except that either extreme of such tolerance
shal | not be continuous over an area greater than 540 square feet.

The excavation within the detention basin shall be to the lines and grade
shown on the drawi ngs. The basin excavation area shall be regular in
shape, graded snoothly and graded to drain

Earth banks and facilities to remain in place shall be supported as
necessary during excavation. In general, unless otherw se shown or
specified, the actual side slopes shall be in accordance with EM 385-1-1

.4 REMOVAL OF UNSATI SFACTCORY SA LS

The renoval of soils which are unsatisfactory for foundation of the
spillway/stilling basin or structures may be required in certain areas.
Unsatisfactory materials include but are not limted to those naterials
containing roots and other organic matter, trash, debris and materials
classified in ASTM D 2487, as Pt, OH, O., CH WM, and naterials that are

too wet to support construction equipnent. The Contractor will be required
to excavate any such areas to the depth directed and backfill the areas
with conmpacted fill conformng to the requirenents of the Section 02250

FI LLS AND SUBGRADE PREPARATI ON

.5 DI SPOSI TI ON AND DI SPOSAL OF EXCAVATED MATERI ALS

Excavated naterials suitable for required fills or Roller Conpacted
Concrete shall be placed in tenporary stockpiles or used directly in the
wor k. Excess suitable excavated material not utilized as part of the
construction shall be disposed of at the disposal site. Unsatisfactory
materi al shall becone the property of the Contractor and shall be renpved
fromthe site. No excavated material or waste of any kind shall be

di sposed of at any place beyond the Iimts of the work under this contract
wi t hout 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 line. dearing shall conformto the applicable
requi renents of Section 02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS.  Any
stockpil es shall be placed in a nmanner to preclude pondi ng of water

.5.1 Haul ed Excavation Materi al

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

6 OVERCUT
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Except as otherw 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. All excavating, backfilling, and
conpacting of backfill occasioned thereby shall be by the Contractor at no
additional cost to the Government.

-- End of Section --
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SECTI ON 02241
AGGREGATE BASE COURSE
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

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

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

ASTM C 128 (1997) Specific Gravity and Absorption of
Fi ne Aggregate

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

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

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Anal ysis of
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-1bf/cu. ft. (2,700
KN-mfcu. m))

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

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moisture) Content of Soil and Rock

ASTM D 4318 (1998) Liquid Linmt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-Ooth Sieves for Testing
Pur poses
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1.2 DEFI NI TI ONS
1.2.1 Aggr egat e Base

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

1.2.2 Degree of Conpaction

Degree of conpaction is the ratio of the field dry density to the nmaxi num
dry density determined in the | aboratory, expressed as a percentage of the
maxi mum density. The field dry density shall be determ ned by ASTM D 1556.
The | aboratory nmaxi num density shall be determ ned by ASTM D 1557,
Procedure C.

1.2.3 Moi st ure Cont ent

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

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

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

SD- 01 Data

Pl ant, Equi prent, Machines, and Tools; FIO

Li st of proposed equi pment 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 pnrent 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
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1

WaybilI's and Delivery Tickets; FIQO
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.

.5 WAYBI LLS AND DELI VERY TI CKETS

Copi es of waybills and delivery tickets shall be submitted 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

.6 WEATHER LI M TATI ONS

Base shall not be constructed when the atnospheric tenperature is |ess than
35 degrees F. Base shall not be constructed on subgrades that are frozen
or contain frost. |If the tenperature falls below 35 degrees F, conpleted
areas shall be protected agai nst any detrinental effects of freezing.

.7 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
.7.1 CGeneral Requirenents

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

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

.7.2 St eel - Wheel ed Rollers

St eel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 10 tons, with a m ni mum wei ght of 300 pounds per inch width of rear
wheel . Weels of the rollers shall be equipped wth adjustabl e scrapers.
The use of vibratory rollers is optional

.7.3 Pneumatic-Tired Rollers

Pneumatic-tired rollers shall have four or nore tires, each |oaded to a
m ni mum of 30, 000 pounds and inflated to a mni num pressure of 150 psi.
The | oadi ng shall be equally distributed to all wheels, and the tires shal
be uniformy inflated. Tow ng equipnent shall also be pneumatic-tired.
1.7.4 Sprinkl i ng Equi prent

Sprinkling equi prent 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

7.5 Tanpers
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Tanpers shall be of an approved nechani cal 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 10-foot 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 alum numor other |ightweight nmetal 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 novenent on pavenent.

1.8 STOCKPI LI NG MATERI ALS

Materials, including approved material available from excavati on and

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

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

1.9 SAMPLI NG AND TESTI NG
1.9.1 CGeneral Requirenents

Sanpling and testing shall be performed by an approved conmercial testing

| aboratory or by facilities furnished by the Contractor. No work requiring
testing shall be permitted until the facilities have been inspected and
approved. The first inspection shall be at the expense of the Governnent.
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 perforned in sufficient nunbers and at the

| ocations and times directed to insure that naterials and conpaction neet
specified requirenents. Copies of test results shall be furnished to the
Contracting O ficer for approval within 24 hours of conpletion of tests.

1.9.2 Test Results
Results shall verify that naterials comply with this specification. Wen a
material source is changed, the new naterial will be tested for conpliance.
When deficiencies are found, the initial analysis shall be repeated and
the 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 ysis

Before starting work, at |least one sanple of material shall be tested in
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accordance with ASTM C 136 and ASTM D 422 on sieves conforming to ASTM E 11.
After the initial test, a mninmmof one analysis shall be perforned
during pl acenent.

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

1.9.6 Laboratory Density

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

1.9.7 Wear Tests

Wear tests shall be perforned in accordance with ASTM C 131. One test
shal | be run.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Aggr egat es

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

sand, or other approved material. Aggregates shall be durable and sound,
free fromlunmps of clay, organic matter, objectionable coatings, and other
foreign material. Material retained on a No. 4 sieve shall be known as

coarse aggregate and that passing the No. 4 sieve shall be known as bi nder
mat eri al

2.1.1.1 Coar se Aggregate

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

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

a. Crushed Gravel: Crushed gravel shall be manufactured from gravel
particles 50 percent of which by weight are retained on the nmaxi mum
size 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 least equal to 75 percent of the smallest mdsectional area of the
pi ece. Wwen two fractures are adjacent, the angle between the pl anes
of the fractures nust be at |east 30 degrees to count as two fractured
faces.
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2.1.2 Liquid Limt and Plasticity Index

Liquid-limt and plasticity-index requirenents shall apply to any conponent
that is blended to neet the required gradation and shall also apply to the
conpl eted course. The portion of any conponent or of the conpl eted course
passing the No. 40 sieve shall be either nonplastic or have a liquid limt
not greater than 29 and a plasticity index not greater than 5.

.1.3 Gradation
Requi renents for gradation specified shall apply to the conpl eted base

course. The aggregates shall have a 1 inch maxi num size and shall be
continuously graded within the following limts:

Si eve Percent age by Wi ght Passi ng
Desi gnhati on Square-nesh Sieve (a) (b)
1in. 100
3/4 in. 90- 100
#4 35-65
#16 15-40
#200 2-10

(a) Particles having dianmeters |ess than 0.0008 i nches shall not be in
excess of 3 percent by weight of the total sanple tested.

(b) The values are based on aggregates of uniformspecific gravity,
and the 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 |layer, the previously
constructed | ayer shall be cleaned of |oose and foreign natter by sweeping
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drai nage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

.2  OPERATI ON OF AGGREGATE SOURCES
Materials to be used for producti on of aggregates may be obtai ned from
of f-site sources. The contractor is responsible for selecting the source

of materials such that all specified physical properties are net by the
sel ect ed source.
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3.

3 SUBGRADE PREPARATI ON

Bef ore constructing the aggregate base course, the subgrade shall be

cl eaned of foreign substances. The subgrade shall be noisture conditioned
and proofrolled by 4 passes of the conpaction equipnent and trimed to a
uni form grade and snoothed with a steel-wheeled roller to nake the subgrade
ready to receive the aggregate base. |f subgrade is overexcavated, the
subgrade shall be restored to grade and conpacted to a density of 95
percent of |aboratory maxi numdensity in accordance with ASTM D 1557. Ruts
or soft yielding spots in the subgrade shall be corrected by |oosening and
renovi ng soft and unsatisfactory material and by addi ng approved nateri al
reshaping to Iine and grade, and reconpacting to the density specified
herei nbefore. The finished surface of the subgrade shall not vary nore
than 0.5 inch fromthe indicated grade at any point when tested with a

10-f oot strai ghtedge. The conpl eted subgrade shall not be disturbed by
traffic or other operations and shall be nmintained in a satisfactory
condition until base course is placed.

.4 | NSTALLATI ON

4.1 M xi ng and Pl aci ng

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

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

. 4.2 Edges of Base Course

Approved nmaterial shall be placed al ong edges of aggregate base course in
such quantities as will compact to thickness of the course being
constructed, or to the thickness of each layer in a nultiple |ayer course,
allowing in each operation at least a 1 foot width of the shoulder to be
roll ed and conpacted sinultaneously with rolling and conpacting of each

| ayer of base course.

. 4.3 Conpaction

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

shal |l be nmintained at optinum Density of conpacted mi xture shall be at

| east 100 percent of laboratory maxi num density. Were aggregate base
course is used as structural foundation material and other areas as
required, the density of conpacted m xture shall be at |east 95 percent of

| aboratory maxi num density. Rolling 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. Alternate trips of the roller shall be
slightly different | engths. Speed of the roller shall be such that

di spl acenent of the aggregate does not occur. Areas inaccessible to the
rollers shall be conpacted with nmechanical tanpers, and shall be shaped and
fini shed by hand nethods.
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3.4.4 Layer Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No
| ayer shall be in excess of 8 inches nor |ess than 3 inches in 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. Finished surface shall be of uniformtexture. Light blading during
conpaction may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Should the surface for any reason
become rough, corrugated, uneven in texture, or traffic marked prior to
conpl etion, such unsatisfactory portion shall be scarified, reworked,
reconpacted, or replaced as directed.

3.4.6 Snpot hness

Surface of each layer shall show no deviations in excess of 3/8 inch when
tested with the 10 foot strai ghtedge. Deviations exceeding this anpunt
shal |l be corrected by renoving material and replacing with new material, or
by reworking existing material and conpacting, as directed.

3.4.7 Thi ckness Contr ol

Conpact ed thickness of the base course shall be within 1/2 inch of the

t hi ckness indicated. Were the nmeasured thickness is nore than 1/2 inch
deficient, such areas shall be corrected by scarifying, adding new nateri al
of proper gradation, reblading, and reconpacting as directed. Were the
neasured thickness is nore than 1/2 inch thicker 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 1/4 inch of 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 performed upon conpletion of the work

3.5.2 Snmoot hness
Measurenents for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 10 foot
strai ght edge. Measurenents shall also be taken perpendicular to the road
centerline at 50 feet intervals.

3.6 TRAFFIC
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
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shall not be permitted except when necessary for construction, and then the
area shall be protected against marring or damage to the conpl eted work

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

3.8 Dl SPCSAL OF UNSATI SFACTORY MATERI ALS
Renoved in-place materials that are unsuitable for the base course materia
that is renoved for the required correction of defective areas, and waste

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

Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-1bf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2216 (1998) Laboratory Determ nation of Water
(Moisture) Content of Soil and Rock

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

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

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data

Moi sture-density rel ations; GA

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

SD- 09, Reports

Field Density Tests; FIQO
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Field density tests shall be performed by the Contractor. The Contractor
shal | subnit reports as required in paragraph CONTROL.

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

Moi sture-density relations shall be established by the Contractor. The
soi|l used for each nmaxi num density test shall be classified in accordance
with ASTM D 2487 and shall include a particle size analysis in accordance
with ASTM D 422. At |east one five point naxi mumdensity test shall be
made for every 10 field density tests. Field density tests shall be
perfornmed by the Contractor at the frequency established in paragraph

FI ELD CONTROL, and in such locations to insure that the specified density
is being obtained. Misture-density relations and field densities shall be
reported on approved fornms. One copy of density data |ess 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 following the test.

3.2.1.1 Laboratory Control

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

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

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

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

3.2.1.2 Fiel d Control
Field in-place density shall be determi ned in accordance with ASTM D 1556.
The field noisture content shall be deternmned in accordance with ASTM D

2216. Deternmination of in-place densities using the nuclear nethod ASTM D
2922 may be used to supplenment the sand cone density tests ASTM D 1556.
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When ASTM D 2922 is used, the calibration curves shall be checked and

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

| east one adj acent sand cone test shall be perforned for every five nuclear
density tests perforned. |If field density tests determ ned by the nucl ear
net hod vary by nore than 3 pounds per cubic foot from conparison sand-cone
tests, and are consistently high or low, adjustrment of the calibration
curve is necessary.

a. In-Place Densities
(1) One test per 1,000 cubic yards, for the first 10,000 cubic

yards of material and one test for each 2,000 cubic yards
thereafter, or fraction thereof, shall be nade of each |ift of

fill or backfill areas conpacted by other than hand-operated
machi nes. At least one test shall be nade in each 2.0 foot |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 500 cubic yardss, or fraction thereof, shall be
made of each Iift of fill or backfill areas conpacted by
hand- oper at ed nachi nes.

3.2.1.3 Test Logs

The Contractors CQC shall maintain a log of all tests which will be updated
and subnitted to the Contracting Oficer on a weekly basis. The test |og

shall include: Test nunber (if retest, shall include retest nunber), data,
feature of work, station and offset, weight of wet soil, weight of dry
soi |, percent of conpaction, optimmnoisture content, maxi rumdry unit

wei ght, soil classification, in-place density test nethods either sand-cone
or nucl ear densineter.

3.2.2 Settling of Fills or Backfills with Water
Settling of fills or backfills with water will not be permtted.
3.2.3 Fill Material

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
cenented material. Fill material shall contain no stone whose greatest
dinension 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 cenentation of in-situ soil. Materials
classified in ASTM D 2487 as MH, CH, Pt, OH, and OL are al so consi dered
unsuitable for use as conpacted fill.

3.2.4 Pl acement
Heavy equi pnent shall not be operated over pipes and buried structures

until at least 2.0 feet of fill material has been placed and conpacted over
them Material fromthe top of the pipe or buried structure to 2.0 feet
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above pipe or buried structure shall be conpacted by mechanical tanpers or
ot her equi prent approved by the Contracting O ficer. Conpacted fill and
backfill shall be placed with suitable equi pnent in horizontal |ayers which
bef ore compaction, shall not exceed 1.0 foot in depth for rubber-tired or
vibratory rollers, 8 inches in depth for tanping rollers, and 4 inches in
dept h when nechani cal tanpers are used. The Contractor may vary the |ayer
thi ckness within these limts for nost efficient operations.

3.2.5 Moi st ure Cont ent

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

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

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 1.0 foot of outlet conduit or structure walls or over buried
structures until the conpacted fill over the top of the structures has
reached a depth of 2.0 feet. Conpaction equi pnment shall be so operated that
structures are not damaged nor overstressed during conpaction operations.
Mechani cal tanpers shall be used for conpaction of fill material adjacent
to structures where rolling equipnment is inpracticable for use in
conpacti on.

3.3 COWPACTED FI LL

3.3.1 Conpacted Fil

3.3.1.1 Preparation for Placing
Before placing material for conmpaction, the surface shall be cleared of al
exi sting obstructions, vegetation and debris. Material shall be renoved in

accordance with Section 02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS and
Section 02200 EXCAVATION. Unsatisfactory nmaterial not neeting the

requirenents for fill material shall be renmobved where directed. The

exi sting surfaces shall be scarified to a depth of 6 inches and proofrolled
by four passes of the conpaction equiprment before placing the fill. Sl oped
ground surfaces steeper than one vertical to four horizontal, on which fill
or conpacted backfill is to be placed, shall be stepped in such a manner
that the conpaction equi pment will bear on the full depth of the |ayer.

3.3.1.2 Conpaction

Each [ ayer of the naterials shall be conpacted to not |ess than 95 percent
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of maxi num density, per ASTM D 1557.
3.3.2 Filter Mterial
3.3.2.1 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. Unsatisfactory nmaterial not neeting the
requirenents for fill material shall be renmobved where directed. The

exi sting surfaces shall be scarified to a depth of 6 inches and proofrolled
by four passes of the conpaction equi pment before placing the filter
material. The subgrade for Filter Material shall be prepared in accordance
wi t h paragraph SUBGRADE PREPARATI ON

3.3.2.2 Mat eri al

TFilter material and gradation shall be in accordance with SECTI ON 02600
STONE PROTECTI ON

3.3.2.3 Pl acenent and Conpacti on

Filter material shall be spread by notor graders or other approved neans in
approxi nately horizontal |ayers to the |lines and grades indicated on the

pl ans, the thickness of the |ayers before conpaction shall not be nore than
1.0 foot, the entire surface of the |ayer shall be conpacted by not |ess
than four conpl ete passes of the 9-ton vibratory roller. Each trip of the
roller shall overlap the adjacent trip not less than 1.0 foot. The fi ni shed
surface of the filter naterial shall not vary nore than 0.5 inches above or
bel ow the indicated grades.

Filter material shall not be placed under 6 inch dianeter riprap, only 18
inch diameter and 12 inch diameter riprap

3.4 SUBGRADE PREPARATI ON

Subgr ade preparation shall include subgrade preparation for areas to
recei ve aggregate base course paving for access roads, naintenance roads
and turnarounds. All trash and debris shall be renpved in accordance with
Section 02150 CLEAR SI TE AND REMOVE OBSTRUCTI ONS and Section 02200
EXCAVATI ON. The entire subgrade for the area indicated above shall be

noi sture conditioned and proofrolled by 4 passes of the conpaction

equi pnrent and trinmmed to a uniform grade and snpbothed with a steel -wheel ed
roller to nake the subgrade ready to receive aggregate base. |If the
subgrade is disturbed by the Contractor's operations or is overexcavated,
or is soft or yielding, the subgrade shall be restored to grade and
conpacted to a density of 95 percent of maxi nrum density, per ASTM D 1557.
The finished surface of the subgrade shall not be nore than 0.5 inches from
the indicated grade at any point when tested with a 10 foot strai ghtedge.

3.5 SO L STABI LI ZER

Soil Stabilizer shall be placed on all exposed excavation and fill surfaces
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after construction is conpleted. The soil stabilizer shall be a mxture of
pl aster and natural cellulose fiber nmulch. The cellulose fiber mulch shal
be produced from grinding cl ean, whole 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 conmposed of a crushed, dry cal ci um

sul fate hem hydrate having a purity of not |ess than 88 percent. The soi
stabilizer shall be mxed with color pignents to match existing soil color
on site. Color can be matched by using the "Davis Col ors" chart by
Soi | - Tech, Las Vegas, Nevada or equal. The gypsum and additives shall be
furni shed either in bags or bul k and be acconpanied by bills of |ading and
shi pping invoices. The shipping invoices for the gypsumshall state the
gypsumis purity content, dry weight, and source of nanufacture. Processed
gypsum whi ch has becone partially air set, lunmpy or caked shall not be
used. The plaster/cellul ose fiber mulch shall be applied at a rate of 3.0
tons of plaster mxed with 1.0 ton of fiber per acre. The plaster/cellul ose
fiber nmulch stabilizer shall fornulate a protective crust-like barrier
within 4 to 8 hours after application. Application of the

pl aster/cellulose fiber nmulch stabilizer will not be permtted when weat her
conditions are unsuitable for concrete placenent in accordance with Section
03360 ROLLER- COMPACTED CONCRETE

-- 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.

Aneri can Society for Testing and Materials (ASTM

ASTM C 33 (1999a) Concrete Aggregates

ASTM C 88 (1999a) 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 (1998) Petrographi c Exani nation of
Aggregates for Concrete

ASTM C 535 (1996) 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 (1994) Ceneral Criteria Used for
Eval uati ng Laboratory Conpetence
1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Pl aci ng Met hod and Equi pnent; GA

Al'l placing nethods and equi pnent shall be subnmitted for review by the
Contracting O ficer for confornmance wth paragraph PLACEVMENT.

SD- 09 Reports
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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 submitted for approval in
accordance to paragraph GRADATI ON SAVPLI NG AND TESTI NG

SD- 14 Sanpl es
Stone Quality; GA

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

SD- 18 Records
WaybilI's and Delivery Tickets; FIQO
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
2.1 MATERI ALS
2.1.1 Definitions

2.1.1.1 Rounded St one

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

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

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

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

2.1.3 St one Sources
2.1.3.1 Stone From Proj ect Excavation
Stone confornmng to these specifications nay not be available fromthe

requi red excavation in sufficient quantities of suitably |arge stone.
Therefore, additional required stone may need to be obtained fromoffsite
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sources. One offsite source is Sloan Quarry |ocated about 16 nmiles to the
sout heast of the project site.

2.1.3.2 Source 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 Governnent to require the
Contractor to furnish stone which conplies with these specifications.

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

2.1.3.3 Sour ce Devel opnent

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

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

2.1.3.4 Sour ce Docunent ati on

Aut hori zation of a proposed stone source will be based on test results
and/ or service records. In general, current Corps of Engineers test
results shall be required as outlined in paragraph: Quality Conpliance
Testing, below. In 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 Qual ity Conpliance Testing

Sanpl es for Corps of Engineers testing as specified in paragraph: Source
Docurent ation shall be subnitted a mininumof 45 days in advance of the
time when the stone will be required in the work. Stone from a proposed
source will be tested by the Governnent for quality conpliance. The first
test shall be at Governnent expense, however, if the stone fails the tests,
or if the Contractor desires to utilize nmore than one source, additiona
testing will be perforned by the Government at the Contractor's expense.
The cost of additional testing will be deducted from paynent due the
Contractor in the anbunt of $4,500 for each sanple tested. Al test
sanples (300 I b) shall be representative of the stone source and shall be
obt ai ned by the Contractor under the supervision of the Contracting
Oficer's Representative and delivered at the Contractor's expense to a
testing laboratory specified by the Contracting Oficer's Representative.
The testing | aboratory suggested by the Contractor and specified by the
Contracting Oficer's Representative shall be under the supervision of a
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licensed Civil or Geotechnical Engineer or a |licensed/registered Geol ogi st.
2.1.4.2 Stone Quality Testing Requirenents

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

Test Test Met hod Requi r enent
Specific Gavity (Bul k SSD) ASTM C 127 2.60 m ni num
Absor ption ASTM C 127 2. 0% maxi mum
Wetting and Drying SPD Test Procedure(? No fracturing(@
Sul fate Soundness ASTM C 88(?) 10% max. | oss(¥
Abr asi on Loss ASTM C 535 50% max. | oss(%

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 rmust not contain any expansive clays. Stone for grouted stone
protection shall not contain excessive anmounts of deleterious mnerals
associated with alkali-silica or alkali-carbonate reactions as described in
ASTM C 33.

NOTE: (1): Test procedure for wetting and drying test. The entire sanple
is carefully exam ned and representative test specinmens are selected. The
sampl e shoul d be I arge enough to produce two cut slabs, 1 inch thick (+/-
1/4 in) with a m nimm surface area of 30 square inches on one side. Two
chunks approximately 3 by 4 inches 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 140
degrees F, for eight hours, cooled and weighed to the nearest tenth of a
gram The test specinmens are photographed to show all surface features
before the test. The chunks and slabs are then subjected to fifteen cycles
of wetting and drying. One slab and one chunk are soaked in fresh tap

wat er, the other slab and chunk are soaked in salt water prepared in
accordance with ASTM D 1141. Each cycle consists of soaking for sixteen
hours at roomtenperature and then drying in an oven for eight hours at 140
degrees F. After each cycle the specinens are exam ned with the | ow power
m croscope to check for opening or nmovenent of fractures, flaking al ong
edges, swelling of clays, softening of rock surfaces, heaving of m caceous
m neral s, breakdown of matrix material and any other evidence of weakness
devel oping in the rock. The cycle in which any of these actions occurs is
recorded. After fifteen cycles, the slabs and chunks are again carefully
exam ned and all changes in the rocks are noted and recorded. The test
speci mens together with all particles broken off during the test are oven
dried, wei ghed and phot ographed.

NOTE: (2): The test shall be made on 50 particles each wei ghing 100 grans,
+/- 25 grams, 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 genera
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2.

2.

di sintegration of the surface materi al

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

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

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

(b) A very detailed nmacroscopic and mcroscopi c description shall be
made of the stone, to include the entire mneral constituents,

i ndi vidual sizes, their approxi nate percentages and ni neral ogi ca
histories. A description of stone hardness, texture, weathering, and
durability factors shall also be discussed.

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

.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
t he source;

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

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

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

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

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

.1.4.4 Stone for Riprap

Stone for riprap protection shall be angular quarried nateri al
1.5 Gradation

1.5.1 Cener a
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Al'l points on individual grading curves shall be between the boundary
limts as defined by smooth curves drawn through specified grading limts
pl otted on a nechani cal analysis diagram The individual grading curves
shal | not exhibit abrupt changes in slope denoting skip grading or scal ping
of certain sizes. Specified grading of all material shall be nmet both at
the source and as delivered to the project. In addition, material not
neeting the required grading due to segregation or degradation during

pl acenent shall be rejected. |If test results show that stone does not neet
the required grading, the hauling operation will be stopped i nmedi ately and
will not resune until processing procedures are adjusted and a gradation
test is conpleted showi ng gradation requirenent are met. Al gradation
tests shall be at the expense of the Contractor. For the size-weight

rel ati onshi ps used during gradation tests, within-specification weights
wi Il 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.

2.1.5.2 Stone Ri prap

Stone Riprap shall be reasonably well-graded within the linmts specified
bel ow, when tested in accordance with ASTM D 5519, Test Method A

D;, = 6" Stone Riprap,

M n Max
(in (in
Dioo 6.7 9.0
D5g 5.2 6.0
D;5 3.4 4.6
Dyg (min) 6.5
Dyo (min) 4.4
Thi ckness, (mn) 9.0
Dy, = 122 Stone Riprap,
M n Max
(in (in)
Dioo 13.3 18.0
D5g 10.5 12.0
D5 7.1 9.5
Dyg (i n) 12.7
D3p (min) 8.8
Thi ckness, (mn) 18.0
Ds, = 182 Stone Riprap
M n Max
(in) (in)
Dioo 19.9 27.0
D5g 15.8 18.0
D5 10.7 14.3
Dyo (i n) 19.1
D3p (min) 13.2
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Thi ckness, (mn) 27.0
2.1.5.3 Gradation Sanpling and Testing

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

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

facilities have been inspected and approved by the Contracting Officer's
Representative. Testing shall be supervised by a registered G vi
Engi neer, experienced in rock-testing. The Governnment reserves the right
to performcheck tests and to use the Contractor's sanpling and testing
facilities to nake the tests. One gradation test each shall be required
for the 18" riprap, the 12" riprap, and the 6" riprap 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 18" riprap, the 12" riprap
and the 6" riprap shall be required for each 5,000 tons of stone placed,
respectively. Al sanpling and gradation tests perforned by the Contractor
shal | be under the supervision of the Contracting Oficer's Representative.
Each sanple shall consist of not |less than 5.0 tons of stone, selected at
random from the production run for the first test or fromstone placed on
grade or stockpiled on-site for required additional tests

2.1.6 Rej ect ed Stone

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

2.1.7 Filter Materia

2.1.7.1 Mat eri al
Filter material shall be processed fromnmaterials obtained fromthe
requi red excavati ons or nmay be obtained fromconmercial sources. Filter
material shall consist of natural sand, manufactured sand, or a conbi nation
of natural and manufactured sands.

2.1.7.2 Gradati on

Filter material shall be reasonably well graded within the following limts:

Si eve Size Percent by Wi ght Passing
3/ 8" 100
No. 4 85- 95
No. 16 35-45
No. 100 0- 20
No. 200 0- 15
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PART 3 EXECUTI ON
3.1 FOUNDATI ON PREPARATI ON
3.1.1 Cener a

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

i ndicated or directed, within an all owabl e tol erance of plus or mnus 1"
fromthe theoretical slope |ines and grades. Were such areas are bel ow
the allowable minus tolerance Iimt, they shall be brought to grade by

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

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

3.2 PLACENMENT
3.2.1 Cener a

Except as otherwi 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 deternmined by the Contracting Officer's Representative, to
accurately delineate the surface of the work being placed. For al
stonework, the Contractor shall subnit the nmethod of placenent 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 avoid displacing the underlying material. Material shall not be
dropped froma height of nore than 18". The placing nethod shall be
submtted 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 |lines and grades shown
on the drawings. Self propelled equi pnent 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 wll not
permtted. A tolerance of minus 1" to plus 2" fromthe indicated sl ope
lines and grades will be allowed in the finished surface, except that
ei ther extreme of such tol erance shall not be continuous over an area
greater than 25 square yards.

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

3.3.1 Scal es

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

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

i nspector of the State Inspection Bureau charged with scal es i nspection
within the state in which the project is located. Scales shall be
calibrated and 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
Representative

3.3.2 Waybi | I's and Delivery Tickets

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

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

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

-- End of Section --
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SECTI ON 02832

TEMPCRARY 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; R 1994) 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 uses with Chain |link fence

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

ASTM F 626 (1996a) Fence Fittings

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

ASTM F 1043 (1999) 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

.2 SUBM TTALS

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

SD- 01 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
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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.

SD- 14 Sanpl es
St eel nesh hardware cloth; GA
Submit two sanples of steel nesh hardware cloth 6.0 in x 6.0 in in size.
PART 2 PRODUCTS
2.1 MATERI ALS
Materials shall conformto the foll ow ng requirenents.
2.1.1 Steel Mesh Hardware Cloth

Steel mesh hardware cloth shall be 0.5 inches nesh, gal vani zed steel and
fabricated in accordance with ASTM A 740.

2.1.2 Li ne Posts

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

2.1.3 Tensi on 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 franes shal
conformto strength and coating requirements of ASTMF 1083 for Goup |IA,
steel pipe, with external coating Type A nomnal pipe size (NPS) 2 inches.
Gate franmes shall conformto strength and coating requirenments of ASTM F
1043, for Goup IC, steel pipe with external coating Type A or Type B

nom nal pipe size (NPS) 2 inches. Gate fabric shall be as specified for
chain link fabric. Gate |eaves shall have either internedi ate nenbers and
di agonal truss rods or shall have tubul ar nenbers as necessary to provide
rigid construction, free fromsag or twist. Gate fabric shall be attached
to the gate franme by nmethod standard with the manufacturer except that
welding will not be permitted. 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 ocking so that the padl ock
will be accessible fromboth sides of the gate. Stops shall be provided
for holding the gates in the open position. The steel mesh hardware cloth
shall be attached to the gate frame as shown on the draw ngs. Latches,

hi nges, stops, keepers, rollers, and other hardware itens shall be
furnished as required for operation of the gate.
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2.3  ACCESSCRI ES

ASTM F 626, ferrous accessories shall be zinc or alum numcoated. Truss
rods shall be furnished for each term nal post. Tension rods shall be
provi ded with turnbuckles or other equival ent provisions for adjustnent.

2.4 CONCRETE

ASTM C 94/ C 94M wusing 0.75 inches nmaxi num si ze aggregate, and havi ng

nm ni mum conpressive strength of 2,000 psi at 28 days. G out 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 mx

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 PROTECTION 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. Tenporary tortoise
fencing shall be provided along the haul route fromthe work area to the
di sposal site in accordance with Section 02150 MEASUREMENT AND PAYMENT f or
Excavation. The Contractor shall maintain the fencing in good condition
during the construction period and shall renove the fencing after
conpletion of all construction activities. Install fencing in accordance
wi th manufacturer's instructions and details shown. Fencing shall be
adequately braced to support normal usage. Tenporary tortoise fencing
shall be installed along the portion of the project right-of-way AND
construction site as shown on the drawi ngs or as directed by the
Contracting O-ficer. |If required, ground surface irregularities shall be
graded to maintain the top and bottom of the steel nesh fabric within a 2
i nches tol erance of the di nensions 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. Unless indicated otherw se
on the drawings, all tenporary tortoise fencing shall be of the sanme type
and design. The tenporary tortoise fencing shall be in place before
construction and novenent of heavy equipnent is started and shall remain in
pl ace and naintained until all construction work is conplete. Tenporary
tortoi se fencing shall becone the property of the contractor and shall be
renoved by the contractor upon conpletion of the project.

3.2 POSTS

Posts shall be set plumb and in alignnment. Except where solid rock is
encountered, line posts shall be installed a mnimum of 36 inches bel ow

exi sting ground level at a maxi mum 10.0 feet center to center spacing.

Gate posts shall be set in concrete to depth of 36 inches. Were solid
rock is encountered with no overburden, posts shall be set to a mininum
depth of 18 inches in rock. Where solid rock is covered with an overburden
of soil or loose rock, posts shall be set to a mininumdepth of 36 inches
unl ess a penetration of 18 inches in solid rock is achieved before reaching
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the 36 inches depth in which case depth of penetration shall term nate

Al'l 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 |evel. Line
posts set in concrete shall be set in holes not less than 6 inches in

di anmeter and gate post set in concrete shall be set in holes 12 inches in
di anet er.

3.3  TENSION W RES

Stretch tension wire approxi mately 16 i nches above ground and attach
securely to line post and gate post as applicable. Tension wire shall be
pul | ed taut and shall be free of sag.

3.4 STEEL MESH HARDWARE CLOTH

Installation of steel nmesh hardware cloth shall be in accordance with one
of the followi ng options:

Option 1: Bottom of steel nesh hardware cloth shall be buried at
| east 12 inches bel ow existing ground |evel.

Option 2: Bend steel nesh hardware cloth at ground | evel and extend
bottom edge at |east 18 inches towards the habitat side of fence.
Cover flattened steel nesh hardware cloth with cobbles 6 inches in
dept h.

Steel nesh 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 nately 18 inches above the ground surface. The steel nesh hardware
cloth shall be securely attached to the tension wire, with hog ties spaced
at 12 inches and to the fence post with 11 gauge tie wires. The steel nesh
hardware cloth shall be pulled taut to provide a snooth uniform appearance
free fromsag

3.5 GATES

Gates shall be installed at haul road or access road crossings of the
i ndi cated 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

-- End of Section --
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SECTI ON 03307

CONCRETE FOR M NOR STRUCTURES

PART 1 GENERAL

1.

1 REFERENCES

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

basi ¢ designation only.
ACI | NTERNATI ONAL ( ACl)

ACl 308

ACI 318/ 318R

ACl 347R

(1992; R 1997) Standard Practice for
Curing Concrete

(1999) Building Code Requirenents for
Structural Concrete and Conmentary

(1994) Guide to Formwork for Concrete

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

ASTM A 615/ A 615M

ASTM C 31/ C 31M

ASTM C 33

ASTM C 39/ C 39M

ASTM C 94/ C 94M

ASTM C 143/ C 143M

ASTM C 150

ASTM C 171

ASTM C 172

ASTM C 231

ASTM C 260

ASTM C 309

(1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

(1998) Making and Curing Concrete Test
Specinmens in the Field

(1999a) Concrete Aggregates

(1999) Conpressive Strength of Cylindrical
Concrete Speci nens

(2000) Ready-M xed Concrete

(1998) Slunp of Hydraulic Cenent Concrete
(1999a) Portl and Cenent

(1997a) Sheet Materials for Curing Concrete
(1999) Sanpling Freshly M xed Concrete

(1997) Air Content of Freshly M xed
Concrete by the Pressure Method

(1998) Air-Entraining Adm xtures for
Concrete

(1998a) Liquid Menbrane-Form ng Conpounds
for Curing Concrete
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ASTM C 494/ C 494M (1999a) Chenical Adnmi xtures for Concrete

ASTM C 618 (1998a) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Adm xture in Portland Cenent Concrete

ASTM C 685 (1998a) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M xi ng

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 920 (1998) El astonmeric Joint Seal ants

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent

Grout (Nonshri nk)
ASTM D 75 (1987; R 1997) Sanpling Aggregates
CORPS OF ENG NEERS ( CCE)

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

1.2 DESI GN AND PERFORMANCE REQUI REMENTS

The Governnent will mamintain the option to sanple and test joint sealer,
joint filler material, aggregates and concrete to determ ne conpliance with
the specifications. The Contractor shall provide facilities and |abor as
nmay be necessary to assist the Governnment in procurenent of representative

test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Concrete will be sanpled in
accordance with ASTM C 172. Slunmp and air content will be determined in
accordance with ASTM C 143/ C 143M and ASTM C 231, respectively, when
cylinders are nolded. Conpression test specinmens will be made, cured, and

transported in accordance with ASTM C 31/C 31M Conpression test specinens
will be tested in accordance with ASTM C 39/C 39M  Sanples for strength

tests will be taken not |ess than once each shift in which concrete is
produced. A minimumof three specinmens will be made from each sanple; two
will be tested at 28 days for acceptance, and one will be tested at 7 days

for information.

1.2.1 Strength
Acceptance test results will be the average strengths of two speci nens
tested at 28 days. The strength of the concrete will be considered
sati sfactory so long as the average of three consecutive acceptance test
results equal or exceed the specified conpressive strength, f'c, and no
i ndi vi dual acceptance test result falls below f'c by nore than 500 psi.

1.2.2 Construction Tol erances

A Class "C' finish shall apply to other exposed surfaces. A Class "D
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finish shall apply to all surfaces which will be permanently conceal ed
after construction. The surface requirenments for the classes of finish
required shall be as specified in ACl 347R. A class "A" or "B" finish
shal |l be required for vertical exposed surfaces of headwalls. A class "A"
shall be required for walls inside junction structures.

1.2.3 Concrete M xture Proportions

Concrete m xture proportions shall be the responsibility of the Contractor

M xture proportions shall include the dry weights of cenmentitious
materi al (s); the nominal maxi mum size of the coarse aggregate; the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types, and nanes of adm xtures; and
guantity of water per cubic yard of concrete. Al materials included in
the m xture proportions shall be of the same type and fromthe sane source
as wWill be used on the project. The mninum specified conpressive strength
f'c shall be 3,500 psi at 28 days. The naxi mum nom nal size coarse
aggregate shall be 1-1/2 inches, in accordance with ACI 318/ 318R. The air
content shall be between 4.5 and 7.5 percent. The slunp shall be between 2
and 5 inches. The nmaxi num water cenent ratio shall be 0.45.

1.3 SUBM TTALS
CGovernnment approval is required for all submittals with a "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data

Air-Entraining Adm xture; FIO  Water-Reduci ng or Retardi ng Adm xture; FIQO
Curing Materials; FIO Reinforcing Steel; FIO

Manufacturer's literature is available from suppliers which denonstrates
conpliance with applicable specifications for the above materials.

Bat chi ng and M xi ng Equi pnent; FIQO

Bat chi ng and ni xi ng equi prent will be accepted on the basis of

manuf acturer's data which denonstrates conpliance with the applicable
speci fications.

Conveyi ng and Pl aci ng Concrete; FIQO

The net hods and equi prent for transporting, handling, depositing, and
consolidating the concrete shall be submitted prior to the first concrete
pl acenent .

Nonshrink Gout; FIO

Descriptive literature of the nonshrink grout proposed for use shall be

furni shed together with a certificate fromthe manufacturer stating that is
suitable for the application for which it is being considered.
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SD-08 Statenents

For mwor k; FI O

For mmor k design shall be submitted prior to the first concrete placenent.
SD- 09 Reports

Aggr egates; FIO

Aggregates will be accepted on the basis of certificates of conpliance and

test reports that show the naterial (s) nmeets the quality and gradi ng

requi renents of the specifications under which it is furnished.

Concrete M xture Proportions; FIO

Ten days prior to placenent of concrete, the contractor shall submit the

m xture proportions that will produce concrete of the quality required.
Applicable test reports shall be submitted to verify that the concrete
m xture proportions selected will produce concrete of the quality specified.

SD- 13 Certificates

Cenentitious Materials; FIO
Certificates of conpliance attesting that the concrete nmaterials neet the
requi renents of the specifications shall be subnitted in accordance with
t he Special C ause "CERTIFI CATES OF COVPLI ANCE". Cenentitious material
will be accepted on the basis of a manufacturer's certificate of
conpl i ance, acconpanied by mll test reports that the material (s) neet the
requi renents of the specification under which it is furnished.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Portl and Cenent
ASTM C 150, Type V, low al kali.

2.1.1.1 Pozzol an

Pozzol an shall conformto ASTM C 618, Class F, with loss on ignition
limted to 6 percent.

2.1.2 Aggr egat es
Aggregates shall neet the quality and grading requirements of ASTM C 33,
Cl ass Designations 4Mor better and shall be shown to be non-reactive nor
contai n any del eterious substances.

2.1.3 Adm xt ures

Adm xtures to be used, when required or approved, shall conmply with the
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appropriate specification listed. Adm xtures shall not contain chlorides.
Chemi cal adm xtures that have been in storage at the project site for

| onger than 6 nonths or that have been subjected to freezing shall be
retested at the expense of the contractor at the request of the Contracting
Oficer and shall be rejected if test results are not satisfactory.

2.1.3.1 Ai r-Entrai ning Admi xture
Air-entraining adnmi xture shall neet the requirenents of ASTM C 260.
2.1.3.2 Accel erating Adm xture

Accel erating adm xtures shall neet the requirenents of ASTM C 494/ C 494M
Type C.

2.1.3.3 Wat er - Reduci ng or Retarding Admi xture

Wat er -reduci ng or retarding adm xture shall nmeet the requirenents of ASTM C
494/ C 494M Type A, B, or D.

2.1.4 Wt er

Water for mixing and curing shall be fresh, clean, potable, and free from
i njurious amounts of oil, acid, salt, or alkali, except that unpotable
water may be used if it neets the requirenments of COE CRD C 400.

2.1.5 Rei nf orci ng St eel

Rei nforcing steel bar shall conformto the requirements of ASTM A 615/ A 615M
Grade 420. Details of reinforcement not shown shall be in accordance with
ACl 318/ 318R, Chapters 7 and 12.

2.1.6 Joint Sealants - Field Ml ded Seal ants

Joint sealants - field nol ded seal ants shall conformto ASTM C 920, Type M
Grade NS, Class 25, use NT for vertical joints and Type M G ade P, d ass
25, use T for horizontal joints. Bond-breaker nmaterial shall be

pol yet hyl ene tape, coated paper, netal foil, or simlar type nmaterials.

The backup material shall be conpressible, nonshrink, nonreactive with the
seal ant, and a nonabsorptive material such as extruded butyl or

pol ychl or oprene foam rubber. Inmediately prior to installation of
field-nol ded seal ants, the joint shall be cleaned of all debris and further
cl eaned using water, chemical solvents, or other neans as reconmended by

t he seal ant manufacturer or directed.

2.1.7 For maor k

The design and engi neering of the formmrk as well as its construction,
shall be the responsibility of the Contractor.

2.1.8 Form Coat i ngs

Fornms for exposed surfaces shall be coated with a nonstaining formoil,
whi ch shall be applied shortly before concrete is placed.
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2.1.9 Epoxy Resin

Epoxy resin for use in repairs shall conformto ASTM C 881, Type Ill, G ade
I or II.

2.1.10 Curing Materials
Curing naterials shall conformto the follow ng requirenents.
2.1.10.1 | mpervi ous Sheet Materials

| mpervi ous sheet materials, ASTM C 171, type optional, except polyethylene
film if used, shall be white opaque.

2.1.10.2 Menbr ane- Form ng Curing Conpound
ASTM C 309, Type 2.
2.1.11 Nonshri nk G out

Nonshrink grout shall conformto ASTM C 1107 and shall be a conmercia
formul ation suitable for the application proposed. Gout strength shall be
3,500 psi in 3 days.

PART 3 EXECUTI ON
3.1 PREPARATI ON
3.1.1 Cener a

Construction joints shall be prepared to expose coarse aggregate, and the
surface shall be clean, damp, and free of laitance. Ranps and wal kways, as
necessary, shall be constructed to all ow safe and expeditious access for
concrete and worknen. Snow, ice, standing or flow ng water, |oose
particles, debris, and foreign natter shall have been renoved. Earth
foundati ons shall be satisfactorily conpacted. Spare vibrators shall be
avai |l able. The entire preparation shall be accepted by the Government
prior to placing.

3.1.2 Enbedded |Itens

Rei nf orcenment shall be secured in place; joints, anchors, and other
enbedded itens shall have been positioned. Internal ties shall be arranged
so that when the forms are renoved all nmetal will be not less than 50 mm
fromconcrete surfaces permanently exposed to view or exposed to water on
the finished structures. Enbedded itens shall be free of oil and other
foreign matters such as | oose coatings or rust, paint, and scale. The
enbeddi ng of wood in concrete will be pernitted only when specifically

aut horized or directed. All equipnent needed to place, consolidate,
protect, and cure the concrete shall be at the placenent site and in good
operating condition.

3.1.3 Formmork Installation
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Fornms shall be properly aligned, adequately supported, and nortar-tight.
The form surfaces shall be snooth and free fromirregularities, dents,

sags, or hol es when used for pernanently exposed faces. All exposed joints
and edges shall be chanfered, unless otherw se indicated.

3.1. 4 Producti on of Concrete
3.1.4.1 Ready- M xed Concrete

Ready- nmi xed concrete shall conformto ASTM C 94/ C 94M except as ot herwi se
speci fi ed.

3.1.4.2 Concrete Made by Vol unetric Batching and Continuous M Xi ng

Concrete nmade by vol unetric batching and continuous nixing shall conformto
ASTM C 685.

3.1.4.3 Bat chi ng and M xi ng Equi prent

The contractor shall have the option of using an on-site batching and
mxing facility. The facility shall provide sufficient batching and m xi ng
equi pment capacity to prevent cold joints. The nethod of measuring
mat eri al s, batching operation, and m xer shall be subnmitted for review
On-site plant shall conformto the requirenents of either ASTM C 94/ C 94M
or ASTM C 685.

3.1.5 Nonshrink Grout Application

Nonshrink grout shall conformto the requirenents of paragraph Nonshri nk
Grout. Water content shall be the minimumthat will provide a flowable

m xture and fill the space to be grouted wi thout segregation, bleeding, or
reduction of strength. M xing and placing shall be in conformance with the
mat eri al manufacturer's instructions and as specifi ed.

3.2 CONVEYI NG AND PLACI NG CONCRETE
Conveyi ng and pl aci ng concrete shall conformto the follow ng requirenents.
3.2.1 Gener a

Concrete placenent shall not be permtted when weather conditions prevent
proper placenent and consolidation wi thout approval. Wen concrete is

nm xed and/or transported by a truck m xer, the concrete shall be delivered
to the site of the work and di scharge shall be conpleted within 1-1/2 hours
or 45 mnutes when the placing tenperature is 30 degrees C or greater

unl ess a retarding adm xture is used. Concrete shall be conveyed fromthe
mxer to the forns as rapidly as practicable by nethods which prevent
segregation or |Ioss of ingredients. Concrete shall be in place and
consolidated within 15 mnutes after discharge fromthe mxer. Concrete
shal | be deposited as close as possible to its final position in the forns
and be so regulated that it nay be effectively consolidated in horizonta

| ayers 450 mmor less in thickness with a mninmumof |ateral novenent. The
pl acenent shall be carried on at such a rate that the fornation of cold
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3.

joints will be prevented.
2.2 Consol i dation

Each | ayer of concrete shall be consolidated by internal vibrating

equi prent. Internal vibration shall be systematically acconplished by
inserting the vibrator through the fresh concrete in the |ayer below at a
uni form spaci ng over the entire area of placenment. The distance between

i nsertions shall be approximately 1.5 tines the radius of action of the

vi brator and overlay the adjacent, just-vibrated area by a few inches. The
vi brator shall penetrate rapidly to the bottomof the layer and at |least 6
inches into the layer below, if such a |ayer exists. It shall be held
stationary until the concrete is consolidated and then withdrawn slowy at
the rate of about 3 inches per second.

. 2.3 Col d- Weat her Requi renents

No concrete placerment shall be nade when the anbient tenperature is bel ow
35 degrees F or if the anmbient tenperature is bel ow 40 degrees F and
falling. Suitable covering and other neans as approved shall be provided
for maintaining the concrete at a tenperature of at |east 50 degrees F for
not less than 72 hours after placing and at a tenperature above freezing
for the remai nder of the curing period. Salt, chemicals, or other foreign
materials shall not be mxed with the concrete to prevent freezing. Any
concrete damaged by freezing shall be renmoved and replaced at the expense
of the contractor.

. 2.4 Hot - Weat her Requi renent s

When the rate of evaporation of surface noisture, as deternined by use of
Figure 1 of ACI 308, is expected to exceed 0.2 pound per square foot per
hour, provisions for w ndbreaks, shading, fog spraying, or covering with a
light-colored material shall be nmade in advance of placenent, and such
protective neasures shall be taken as quickly as finishing operations will
al | ow.

.3 FORM REMOVAL

Fornms shall not be renpved before the expiration of 24 hours after concrete
pl acenent except where otherw se specifically authorized. Supporting forns
and shoring shall not be renoved until the concrete has cured for at |east
5 days. Wen conditions on the work are such as to justify the
requirenent, fornms will be required to remain in place for |onger periods.

.4 FI NI SHI NG

4.1 Chanf er

Al'l exposed corners shall have 3/4 inch chanfer

. 4.2 Fi ni shi ng Forned Surfaces

Al fins and | oose materials shall be renpbved, and surface defects
including tie holes shall be filled. Al honeyconb areas and ot her defects
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shal |l be repaired. Al unsound concrete shall be renoved fromareas to be
repaired. Surface defects greater than 1/2 inch in dianeter and holes |eft
by renoval of tie rods in all surfaces not to receive additional concrete
shal |l be reamed or chipped and filled with dry-pack nortar. The prepared
area shall be brush-coated with an approved epoxy resin or |atex bondi ng
conpound or with a neat cenent grout after danpening and filled with nortar
or concrete. The cenent used in nortar or concrete for repairs to al
surfaces permanently exposed to view shall be a blend of portland cenent
and white cement so that the final color when cured will be the sanme as

adj acent concrete.

3.4.3 Fi ni shi ng Unforned Surfaces

Al unfornmed surfaces that are not to be covered by additional concrete or
backfill shall be float finished to el evations shown, unless otherw se
specified. Surfaces to receive additional concrete or backfill shall be
brought to the el evations shown and |left as a true and regul ar surface.
Exterior surfaces shall be sloped for drai nage unl ess ot herw se shown.
Joints shall be carefully made with a jointing tool. Unforned surfaces
shall be finished to a tolerance of 3/8 inch for a float finish as

determ ned by a 10 foot straightedge placed on surfaces shown on the plans
to be level or having a constant slope. Finishing shall not be perforned
while there is excess noisture or bl eeding water on the surface. No water
or cenent shall be added to the surface during finishing.

3.4.3.1 Fl oat Fi ni sh

Surfaces to be float finished shall be screeded and darbied or bullfl oated
to elimnate the ridges and to fill in the voids left by the screed. In
addition, the darby or bullfloat shall fill all surface voids and only
slightly enbed the coarse aggregate bel ow the surface of the fresh
concrete. When the water sheen disappears and the concrete will support a
person's wei ght wi thout deep inmprint, floating should be conpleted.

Fl oati ng shoul d embed | arge aggregates just beneath the surface, renove
slight inperfections, hunps, and voids to produce a plane surface, conpact
the concrete, and consolidate nortar at the surface.

3.4.3.2 Br oom Fi ni sh

A broom finish shall be applied to slabs on grade. The concrete shall be
screeded and floated to required finish plane with no coarse aggregate
visible. After surface noisture disappears, the surface shall be brooned
or brushed with a broomor fiber bristle brush in a direction transverse to
that of the main traffic or as directed

3.5 CURI NG AND PROTECTI ON

Begi nning i nmedi ately after placenent and continuing for at |east 7 days,
all concrete shall be cured and protected from premature dryi ng, extrenes
in tenperature, rapid tenperature change, freezing, nechani cal danage, and
exposure to rain or flowing water. All materials and equi pnent needed for
adequate curing and protection shall be available and at the site of the
pl acenent prior to the start of concrete placenent. Preservation of

noi sture for concrete surfaces not in contact with forms shall be
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acconpl i shed by one of the follow ng nethods:
a. Continuous sprinkling or ponding.
b. Application of absorptive mats or fabrics kept continuously wet.
c. Application of sand kept continuously wet.
d. Application of inpervious sheet material conformng to ASTM C 171
e. Application of menbrane-formng curing conmpound conformng to ASTM

C 309, Type 2 shall be acconplished in accordance with nmanufacturer's
i nstructions.

The preservation of npoisture for concrete surfaces placed agai nst wooden
forns shall be acconplished by keeping the forns continuously wet for 7
days. |If forns are renoved prior to end of the required curing period,

ot her curing nethods shall be used for the balance of the curing period.
During the period of protection renoval, the tenperature of the air in
contact with the concrete shall not be allowed to drop nore than 25 degrees
Fwithin a 24 hour period.

3.6  TESTS AND | NSPECTI ONS

3.6.1 Gener a
The individuals who sanple and test concrete as required in this
specification shall have denpbnstrated a know edge and ability to perform
t he necessary test procedures equivalent to the ACI mini num gui delines for
certification of Concrete Field Testing Technicians, G ade |

3.6.2 I nspection Details and Frequency of Testing

3.6.2.1 Preparations for Placing
Foundati on or construction joints, forms, and enbedded itens shall be
i nspected in sufficient tine prior to each concrete placenent by the
Contractor to certify that it is ready to receive concrete.

3.6.2.2 Ai r Content
Air content shall be checked at |east twi ce during each shift that concrete
is placed for each concrete m x design delivered. Sanples shall be
obtained in accordance with ASTM C 172 and tested in accordance with ASTM C
231.

3.6.2.3 Sl unp
Sl unmp shall be checked twice during each shift that concrete is produced
for each concrete mx design delivered. Sanples shall be obtained in

accordance with ASTM C 172 and tested i n accordance with ASTM C 143/ C 143M

3.6.2.4 Consol i dati on and Protection
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The Contractor shall ensure that the concrete is properly consolidated,
finished, protected, and cured.

3.6.3 Action Required
3.6.3.1 Pl aci ng

The placing foreman shall not permt placing to begin until he has verified
t hat an adequate nunber of acceptable vibrators, which are in working order
and have conpetent operators, are available. Placing shall not be
continued if any pile is inadequately consol i dated.

3.6.3.2 Ai r Cont ent

Whenever a test result is outside the specification limts, the concrete
shall not be delivered to the fornms and an adj ustnent shall be made to the
dosage of the air-entrai nnent adm xture.

3.6.3.3 Sl unp

Whenever a test result is outside the specification limts, the concrete
shall not be delivered to the forns and an adj ust ment should be nade in the
batch wei ghts of water and fine aggregate. The adjustnents are to be nade
so that the water-cenment rati o does not exceed that specified in the

subm tted concrete m xture proportion.

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 within 3 days after the end of each weekly reporting
peri od. See Section 01440 CONTRACTOR QUALI TY CONTROL.

-- End of Section --
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SECTI ON 03360

ROLLER- COVPACTED CONCRETE ( RCC)

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.

ACl | NTERNATI ONAL ( ACl)

ACl 305R (1991) Hot Weat her Concreting

ACl 347R (1994) Guide to Formwork for Concrete
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (191; R 1996) Burlap Coth Made form Jute

or Kenaf

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

ASTM C 33 (1999a) Concrete Aggregates

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

ASTM C 131 (1996a) Resistance to Degradation of

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

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

ASTM C 150 (1999a) Portl and Cenent

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sanpling Freshly M xed Concrete

ASTM C 174/ C 174M (1997) Measuring Length of Drilled
Concrete Cores

ASTM C 566 (1997) Total Moisture Content of Aggregate
by Drying
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ASTM C 618 (1998a) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Adm xture in Portland Cenent Concrete

ASTM C 1040 (1993; R 2000) Density of Unhardened and
Har dened Concrete in Place by Nucl ear
Met hods

ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand- Cone Mt hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 3017 (1998; R 1996) Water Content of Soil and
Rock in Place By Nucl ear Method (Shall ow
Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

ASTM D 4791 (1999) Flat or Elongated Particles in
Coar se Aggregate

CORPS OF ENG NEERS ( COE)

CCE CRD-C 53 (1996) Consistency of No-Slunp Concrete
Using the Mdified Vebe Apparatus

CCE CRD-C 55 (1992) Wthin-Batch Uniformty of Freshly
M xed Concrete

CCE CRD-C 100 (1975) Method of Sanpling Concrete
Aggr egat e and Aggregate Sources, and
Sel ection of Material for Testing

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal
Requirenents for Wi ghing and Measuring
Devi ces
NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards

1.2 PRECONSTRUCTI ON TESTI NG AND M XTURE- PROPORTI ONI NG STUDI ES
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1

2.1 RCC Aggregate Sanpling and Testing

Materials to be used for producti on of aggregates may be obtai ned from
on-site or off-site sources. The CONTRACTOR is responsible for selecting
the source of nmaterials such that all specified physical properties are net
by the sel ected source(s).

Sanpl es fromany off-site source selected, whether listed or not I|isted,
consi sting of not |ess than 150 pounds of each size of coarse aggregate and
75 pounds of fine aggregate, and taken under the supervision of the
Contracting Oficer in accordance with COE CRD-C 100 shall be delivered to
a local materials testing | aboratory sel ected by the Governnent within 15
days after Notice to Proceed. Should the Contractor elect to use on-site
material, sanpling and testing of the material shall not occur until at

| east 50 percent of the RCC aggregate is produced. Sanples shall be taken
under the supervision of the Contracting Oficer in accordance with CCE
CRD-C 100 and shall be delivered to a local naterials testing |aboratory
sel ected by the Governnent within 45 days after Notice to Proceed.
Quantities of materials required shall be determi ned by the Government.
Sanpl i ng, shipnent, and testing of sanples shall be at the Contractor's
expense. Sixty (60) days will be required to conplete evaluation of the
aggregates. Al quality assurance testing will be perforned by the
CGovernment in accordance with the applicable COE CRD-C or ASTM t est

net hods. Tests to which aggregate may be subjected are specific gravity,
absorption, soft particles, L.A abrasion, and any test necessary to
denonstrate that the aggregate is of a quality that is at |east equival ent
to those sources listed herein and neeting the requirenments of ASTM C 33.
The Governnent test data and other infornation on aggregate quality of
on-site sources are available for reviewin the district office. Quality
assurance testing of aggregates by the Government does not relieve the
CONTRACTOR of quality control requirenents.

. 2.2 Cenentitious Materials and Adm xtures

At | east 60 days in advance of submtting sanples for mxture proportioning
studies, the Contractor shall notify the Contracting O ficer of the source,
brand name, type, and quantity of all materials (other than aggregates) to
be used in the nmanufacture and curing of the concrete.

. 2.3 Materials for RCC M xture-Proportioning Studies

At | east 60 days in advance of the tinme when placing of concrete is
expected to begin, sanples of representative materials proposed for this
project and neeting all the requirenents of this specification shall be
delivered to the |aboratory listed below by the Contractor at his expense.

US Arny Engi neer Waterways Experinment Station
Structures Laboratory, Concrete Division

3909 Halls Ferry Road

Vi cksburg, Ms 39180

Sanpl es of aggregates shall be taken under the supervision of the

Contracting O ficer in accordance with COE CRD-C 100, acconpani ed by test
reports indicating conformance with grading and quality requirenents
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speci fied. Sanmples of materials other than aggregates shall be
representative of those proposed for the project and shall be submtted
acconpani ed by manufacturer's test reports indicating conpliance with
appl i cabl e specified requirenents. Quantities of materials required shal
be as foll ows:

MATERI AL QUANTI TY
Aggr egat e 4,500 | bs
Cenent 900 | bs
Pozzol an 450 | bs
M xt ure-proportioning studies will be made by the Government at its expense

1.3 TESTI NG DURI NG CONSTRUCT!I ON BY THE GOVERNVENT
1.3.1 Cener a

The Governnent will sanple and test cenmentitious nmaterials, adm xtures,
aggregates, and concrete during construction as considered appropriate to
determ ne conpliance with the specifications. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with COE CRD-C 100. Consistency of the RCC will be
determ ned by the Government using the nodified Vebe apparatus in
accordance with paragraph CONSI STENCY OF RCC. Conpression test specinens
of batch RCC mixture and in-place RCC will be nade and tested by the
CGovernment. Density of the conpacted RCC will be checked by the Government
as consi dered appropriate.

1.3.2 Aggregat es Sanpling and Testing

Testing perforned by the Government will not relieve the Contractor of his
responsibility for testing under paragraph CONTRACTOR QUALI TY CONTROL.
During construction, aggregates will be sanpled for acceptance testing as
delivered to the m xer to determ ne conpliance with specification

provi sions. The Contractor shall provide necessary facilities and | abor
for the ready procurenent of representative sanples under Gover nnment
supervision. The Governnent will test such sanples at its expense using

t he specified COE CRD-C and ASTM net hods.

1.3.3 Cenentitious Materials

Cenent or pozzolan will be sanpled at the mll, shipping point, or site of
the work by the Governnent. A list of prequalified cenment sources and
prequal i fied pozzolan sources is available fromthe Commander and Director
U S. Arny Engi neer Waterways Experinent Station (CEVWES-SC-MP), 3909 Halls
Ferry Road, Vicksburg, M ssissippi 39180-6199. |If tests prove that a

mat eri al whi ch has been delivered is unsatisfactory, it shall be promptly
renmoved fromthe site of the work. Cenentitious materials that have not
been used within 6 nonths after being tested will be retested by the
CGovernnment at the expense of the Contractor when directed by the
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Contracting O ficer.
1.3.4 Prequal i fied Cenent Sources

Cenent shall be delivered and used directly froma nill of a producer
designated as a prequalified source for the type of cenent being used.
Sanpl es of cenment for quality-assurance testing will be taken at the
project site or cenent-producing plant by the Contracting O ficer for
testing at the expense of the Governnent. A copy of the mll tests from
t he cenent manufacturer shall be furnished for each |ot.

1.3.5 Prequal i fied Pozzol an Sources

Pozzol an shall be delivered and used directly froma producer designated as
a prequalified source. Sanples of pozzolan for check testing will be taken
at the project site by the Contracting Oficer for testing at the expense
of the Governnment. A copy of the test results fromthe pozzol an

manuf acturer shall be furnished for each |lot.

1.3.6 Nonprequal i fi ed Cenent Sources

Cenent, if not froma prequalified source, will be sanpled and tested by or
under the supervision of the Governnent at Governnent's expense. No cenent
shal |l be used until notice has been given by the Contracting Oficer that
test results are satisfactory. In the event of failure, the cement may be
resanpl ed and tested at the request of the Contractor and at the
Contractor's expense. The fill gate or gates of the sanpled bin wll be
seal ed and kept sealed until shipnment fromthe bin has been conpl eted
Sealing of the fill gate or gates and of conveyances used in shipnment wll
be done by or under the supervision of the Governnent. Conveyances wil |l
not be accepted at the site of the work unless received with all seals
intact. |If tested cenent is rehandled at transfer points, the extra cost
of inspection will be at the Contractor's expense. The cost of testing
cenent excess to project requirements will also be at the Contractor's
expense and will be deducted from payments due the Contractor at a rate of
$1, 750 per test.

1.3.7 Nonprequal i fi ed Pozzol an Sources

Pozzolan, if not froma prequalified source, will be sanpled at the source
or at the site of the work and will be stored in seal ed bins pending

conpl etion of acceptance tests. Pozzolan may be resanpled at the site when
determ ned necessary. All sanpling and testing will be perforned by and at
t he expense of the Governnment. Release for shipnent and approval for use
wi Il be based on conpliance with 7-day |ime-pozzolan strength requirenents

and ot her physical, chemcal, and uniformty requirenments for which tests
can be conpleted by the tinme the 7-day |ine-pozzolan strength test is

conpl eted. Rel ease for shipnent and approval for use on this basis will be
contingent on continuing conpliance with the other requirements of the
specifications. |If test results of a bin fail, the contents nay be
resanpl ed and tested at the Contractor's expense. The Governnment will
supervise or performthe unsealing and resealing of bins and shi pping
conveyances. |f tested pozzolan is rehandled at transfer points, the extra
cost of inspection will be at the Contractor's expense. The cost of
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testing excess pozzolan in excess of project requirenments will be at the
Contractor's expense at a rate of $1,650 per test. The anount will be
deducted from paynent to the Contractor.

1.4 CONSTRUCTI ON TOLERANCES
1.4.1 Cener al
Tol erances shall be as bel ow

a. The thickness of conpacted lifts of RCC shall be within plus or
m nus 2 inches of that specified.

b. The allowable variation of the elevation of finished surfaces of
RCC lifts upon which subsequent RCC |ifts are placed shall be m nus
zero (0) and plus 2 inches (in any direction), fromthe design

el evati on.

1.5 SUBM TTALS

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

SD- 01 Data
Batch Pl ant; GA.

Details and data on the concrete plant shall be submitted prior to plant
assenbly for review by the Contracting Oficer for conformance with the
requi renents of paragraph BATCH PLANT. Final acceptance of any piece of
plant is subject to satisfactory perfornance during operations.

M xers; GA.

The make, type, capacity, and nunber of the concrete m xers proposed for
use shall be submitted, prior to installation, for review by the
Contracting Oficer for confornmance with the requirenments of paragraph
M XERS.

Transporting and Conveyi ng Equi pnent; FI O Spreadi ng and Rem xi ng Equi pnment
; FI O Conpaction Equi pnent; GA

A listing of the equi pnment proposed for transporting, handling, depositing,
spreadi ng, and conpacting the concrete shall be subnitted for review by the
Contracting O ficer before concrete placenent begins. The data subnmitted
shal |l include site drawi ngs or sketches with |ocations of equipnent and
pl acenent site.

SD-08 Statenents

Aggregate and Concrete Production; GA
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Descriptions and details for all nethods and operations proposed for
aggregate and concrete operations including daily and weekly production
rates, shall be subnmitted for review and approval for confornance wth
speci fications.

Joint C eanup and Waste Disposal; FIO

The nmet hod and equi prent proposed for joint cleanup and waste di sposa
shall be submitted for review by the Contracting O ficer before concrete
pl acenent begins for conformance with paragraph JO NTS.

Curing; GA

The curing nedia and nmethods to be used shall be submitted for reviewto
the Contracting O ficer before concrete placenent begins for conformance
wi t h paragraph CURI NG AND PROTECTI ON

Vertical Facings; FIO

Details of the Contractors construction nethods and equi pnent shall be
submitted for review within 60 days after Notice to Proceed.

1.6 MATERI AL DELI VERY, STORAGE, AND HANDLI NG
1.6.1 Cenentitious Materials
1.6.1.1 Transportation

When bul k cenent or pozzolan is not unloaded fromprinary carriers directly
into weat her-tight hoppers at the batching plant, transportation fromthe

rail head, mll, or internmedi ate storage to the batching plant shall be
acconpl i shed i n adequately designed weather-tight trucks, conveyors, or
other nmeans that will protect the nmaterial from exposure to noisture.

1.6.1.2 St or age

Cenentitious materials shall be furnished in bulk. |mmediately upon
receipt at the site of the work, all cenentitious materials shall be stored
in a dry, weather-tight, and properly ventilated structure. Al storage
facilities shall pernmit easy access for inspection and identification
Sufficient materials shall be in storage for at |east two operating days to
sustain continuous operation of the mixing plant while the RCC is being
placed. |In order that cenent may not beconme unduly aged after delivery,
the Contractor shall use any cenent that has been stored at the site for 60
days or nore before using cenent of |esser age.

1.6.2 Aggr egat e Storage

Fi ne aggregate and each size of coarse aggregate shall be stored in
separate size groups, in free-draining stockpiles, adjacent to the batch
plant and in such a manner as to prevent the interm ngling of size groups
or the inclusion of foreign naterials in the aggregate. Aggregate shal
remain in free-draining storage for at |east 24 hours imrediately prior to
use. Sufficient fine and coarse aggregate shall be maintained at the site
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at all tines to permt continuous uninterrupted RCC pl acenent.
PART 2 PRODUCTS
2.1 CEMENTI TI QUS MATERI ALS
2.1.1 Portl and Cement

Portl and cenment shall conformto ASTM C 150, Type V, |ow al kali.
2.1.2 Pozzol an

Pozzol an shall conformto ASTM C 618, Class F, with loss on ignition
limted to 6 percent.

2.1.3 Tenperature of Cenentitious Materials

The tenperature of the cementitious nmaterials as delivered to the site
shal | not exceed 150 degrees F

2.2 CURI NG MATERI ALS
Burl ap shall conformto AASHTO M 182

2.3 WATER
Water for washi ng aggregates and for nixing and curing concrete shall be
free frominjurious amunts of oil, acid, salt, alkali, organic natter, or
ot her del eterious substances and shall conply with COE CRD C 400.

2.4  AGGREGATES

2.4.1 Source of Materials
Borrow materials for production of RCC aggregates nmay be obtained fromthe
requi red excavation or fromoff-site sources. The contractor shall nake
all arrangements, and secure all necessary pernits for the procurenent,
furni shing and transporting aggregates fromoff-site sources.

2.4.2 Particl e Shape
The shape of the particles of the fine aggregate and of the coarse
aggregate shall be generally spherical or cubical. The quantity of flat
and el ongated particles at a length-to-width or width-to-thickness ratio

greater than 3 in the separated size groups of coarse aggregate, as defined
and determ ned by ASTM D 4791, shall not exceed 25 percent in any size

gr oup.
2.4.3 Del et eri ous Subst ances

The maxi mum plasticity i ndex for RCC aggregate materials shall be limted
to 3 when determi ned in accordance with ASTM D 4318.

2.4.4 Resi stance to Abrasion
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Coarse aggregate, used in production of RCC, shall not show nore than 45
percent | oss after 500 revol utions when tested in accordance with ASTM C 131

2.4.5 Fract ured Faces

Coarse aggregate, used in production of RCC, will have a m ni mum 50 percent
fractured faces when tested in accordance with State of Nevada, Depart nent
of Transportation (NDOT), Materials Testing Division, T230C (Rev Q)

"Met hod of Test for Determining the Percent of Fractured Faces."

2.4.6 Aggregate G adation
Aggregate sanples will be prepared for RCC mi x design studies. The
CGovernment will use the specified gradations for use in preparation of
nm xture proportioning studies.

2.4.6.1 RCC Gradation
The aggregate base to be used for RCC construction, when tested in

accordance with ASTM C 117 and ASTM C 136, shall conformto the gradation
i ndi cated bel ow.

Standard Sieve Size Percent Passi ng by Wi ght
1 inch 100
3/4 inch 90 - 100
#4 35 - 65
#16 15 - 40
#200 2 - 10

2.5 RCC M XTURE PROPORTI ONI NG
2.5.1 Conposition

RCC mi xture will be proportioned by the Contracting Oficer. RCC shall be
conposed of cenentitious naterials, water, aggregates. The cenentitious
material shall be portland cenment, or portland cenent in conbination with
pozzol an.

2.5.2 Proportions

The proportions of all nmaterials entering the RCC, as determ ned fromthe
m xture proportioning studies, will be furnished to the Contractor by the
Contracting O ficer. The mixture proportions shall be changed by the
Contractor during construction as directed by the Contracting Oficer's
representative. Adjustnents will be nade to the batch weights including
cenent, pozzolan, and water to mmintain the necessary consistency to
prevent segregation within the RCC and allow full conpaction as determ ned.
Frequent changes to the batch wei ghts shall be considered usual and can be
expected to occur frequently during the course of each day's placenent
dependi ng on such variables as hum dity, wind velocity, tenperature, and
cloud cover. Such changes will be as directed. The Contractor will be

SECTI ON 03360 Page 12



RED ROCK DETENTI ON BASI N SCOUR PROECTI ON W1B0001

responsi ble for adjusting the aggregate wei ghts to conpensate for changes
i n aggregate noi sture contents.

2.5.3 Cenentitious Material Content

The total cenmentitious material content of the RCC will range from an
approxi mate m ni mum of 9.4 pounds to an approxi mate maxi num of 15.6 pounds
per cubic foot, expressed as equival ent portland cement content (by
absolute volune). |If the contractor elects to use a pozzolan, it shall be
furnished and will be proportioned to be between fifteen and thirty percent
by absol ute volume of the total cenentitious nmaterial

2.5.4 Consi stency of RCC

The Contracting Officer will determine at the placenent site on a
continui ng basis the proper consistency necessary for adequate hauling,
spreadi ng, and conpacting and will direct all necessary changes to achi eve
t he proper RCC consistency. Changes will be directed based on visual

exam nati on of the RCC during the spreadi ng and conpacti on process and on
the Vebe tine when it varies outside the range considered ideal for
conpaction, as deternined by the Governnent using the nodified Vebe
apparatus, in accordance with COE CRD C 53.

2.6 BEDDI NG MORTAR
2.6.1 Cener a

Beddi ng nortar is to be used for achieving bond between RCC |ifts as

i ndicated in paragraph JONTS. No surfaces to receive a bedding nortar
shal |l be covered with RCC until the prepared surface has been approved and
t hat acceptance has been recorded on an approved checkout form |In no case
will the bedding nortar be allowed to dry fromthe sun and wi nd.

2.6.2 Beddi ng Mortar M x

The bedding nortar m x design will be devel oped by the governnent and will
conformto the foll owi ng general requirenments. Aggregate for beddi ng
nortar shall conformto the requirements of ASTM C 33, for washed concrete
sand.

Par amet er

Sl unp 8- 10 i nches

Cenent Cont ent 420- 480 | b/ yd®

M ni mum Conpressive Strength (28 days) 2,000 ps
2.6.3 Installation

Beddi ng nortar shall be spread over the lift joint and other horizontal
contact surfaces before placenment of the next RCC lift. The beddi ng nortar
shal |l be spread so that the maxi numthi ckness of beddi ng does not exceed
1/2 inch, and the average thickness determ ned by dividing the vol une used
by the area covered is approximately 1/4 inch. Bedding nortar placenents
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shal |l be controlled to prevent bleeding of the nortar through the RCC. The
beddi ng nortar shall be covered with the designated RCC mix within 15

m nutes after placenent of the bedding nortar. Consolidation of the
beddi ng nortar will not be required. Serrated rakes creating small

wi ndrows of nortar or other approved devices shall be used for nortar
application.

3. PART 3 EXECUTI ON

3.1 STOCKPI LI NG OF MATERI AL

3.1.1 CGener a
Whet her obtained fromthe required excavation or off-site conmercia
sources, aggregates shall not be transported directly to the m xing plant.

The aggregates shall be stockpiled on firmground drained and | evel ed, free
of debris, trash, organic materials, and other objectionable or deleterious

material. Stockpiles shall be constructed in |ayers not exceeding 3 feet
in thickness. Ranmps formed for the construction of stockpiles shall be
nmade of the sane material as that being stockpiled, and will be considered

a part of the stockpile. Aggregates taken fromthe stockpile for RCC
production shall be renoved fromthe stockpile in such a nanner that
material fromseveral |ayers of the stockpile are conbined in each sanple
and the gradation of the aggregate obtained is representative of that used
in the mx design tests.

3.2 EQUI PMVENT
3.2.1 Capacity

The concrete plant, conveying, placing, conmpaction, and cl eanup systens
shal | have a capacity of at |east 100 cubic yards per hour

3.2.2 Concrete Pl ant
The concrete plant shall be a batch or a continuous m xing plant.
3.2.2.1 Locati on

The concrete plant shall be | ocated on project site, subject to the
approval of the Contracting Oficer

3.2.2.2 Bi ns and Sil os

Separate bins, conpartnents, or silos shall be provided for each size or
classification of aggregate and for each of the cenentitious materials.

The conpartnents shall be of anple size and so constructed that the various
materials will be naintained separately under all working conditions. All
conpartnents containing bul k cement or pozzol an shall be separated from
each other by a free-draining air space. The cenment and pozzol an bins
shal | be equipped with filters which allow air passage but preclude the
venting of cenent or pozzolan into the atnosphere. Al filling ports shal
be clearly marked with a pernanent sign stating the contents.
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3.2.2.3 Bat ch Pl ant
The batch plant requirenents should neet the follow ng requirenents.

a. Batchers - Aggregate shall be weighed in separate wei gh batchers
wi th individual scales or may be batched cumul atively. Bul k cenent
and other cenentitious materials shall each be wei ghed on a separate
scale in a separate weigh batcher. Water shall be neasured by wei ght
or by volume. It shall not be weighed or neasured cunulatively with
another ingredient. |Ice shall be neasured separately by weight.

Adm xtures shall be batched separately and shall be batched by wei ght
or by volume in accordance with the nanufacturers reconmendations.

b. Water Batcher - A suitable water-neasuring and batchi ng device
shal |l be provided that will be capabl e of measuring and batching the
m xing water within the specified tol erances for each batch. The
nmechani sm for delivering water to the mxers shall be free from

| eakage when the valves are closed. The filling and discharge val ves
for the water batcher shall be so interlocked that the discharge valve
cannot be opened before the filling valve is fully closed. Wen a

water nmeter is used, a suitable strainer shall be provided ahead of
the netering device.

c. Admi xture Dispensers - A separate batcher or dispenser shall be
provi ded for the admi xture. The plant shall be equipped with the
necessary calibration devices that will permt conveni ent checking of
t he accuracy of the dispensed volune of the particular adm xture. The
bat chi ng or dispensing devices shall be capable of repetitively
controlling the batching of the admi xtures to the accuracy specifi ed.
Piping for liquid adm xtures shall be free fromleaks and properly

val ved to prevent backflow or siphoning. The dispensing system shal

i ncl ude a device or devices that shall detect and indicate the
presence or absence of the adm xture or provide a conveni ent neans of
visual |y observing the admi xture in the process of being batched or

di scharged. The system shall be capable of ready adjustnent to permt
varying the quantity of adm xture to be batched. The di spenser shal
be interlocked with the batching and di scharge operati ons so that each
adm xture is added separately to the batch in solution in a separate
portion of the mxing water in a manner to ensure uniformdistribution
of the adm xtures throughout the batch during the required m xing
period. Storage and handling of adm xtures shall be in accordance
with the manufacturer's recomendati ons.

d. Misture Control - The plant shall be capabl e of ready adjustnent
to conmpensate for the varying noisture content of the aggregates and
to change the nasses of the materials being batched.

e. Scales - Adequate facilities shall be provided for the accurate
neasur enent and control of each of the naterials entering each batch
of concrete. The wei ghing equi prent and controls shall conformto the
applicable requirenments of NI ST HB 44, except that the accuracy shal
be within 0.2 percent of the scale capacity. The Contractor shal
provi de standard test wei ghts and any ot her auxiliary equi prent

requi red for checking the operating performance of each scale or other
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neasuri ng device. Each weighing unit shall include a visible

i ndicator that shall indicate the scale |oad at all stages of the
wei ghi ng operation and shall show the scale in balance at zero | oad.
The wei ghi ng equi prrent shall be arranged so that the concrete pl ant
operator can conveniently observe the indicators.

f. Operation and Accuracy - The wei ghing operation of each materi al
shall conformto requirenents of NRMCA CPMB 100. The wei gh batchers
shall be so constructed and arranged that the sequence and tinm ng of
bat cher di scharge gates can be controlled to produce a ribboni ng and

m xi ng of the aggregates, water, admi xtures, and cenentitious
materials as the materials pass through the chargi ng hopper into the

m xer. The plant shall include provisions to facilitate the

i nspection of all operations at all times. Delivery of materials from
t he batchi ng equi prent shall be within the following limts of

accuracy:
PERCENT OF
MATERI AL REQUI RED MASS
Cenentitious materials ....... ... ... . .. ... 0 to +2
L =T +- 1
Each individual aggregate size group................... +- 2

When water or chenical admi xtures are neasured by vol une, they shall neet
the sane tol erance percent as stated in the chart.

g. Interlocks - Batchers and m xers shall be interlocked so that:
(1) The charging device of each batcher cannot be actuated unti
all scales have returned to zero balance within plus or mnus 0.2
percent of the scale capacity and each volunetric device has reset
to start or has signaled enpty.

(2) The charging device of each batcher cannot be actuated if the
di scharge device is open

(3) The discharge device of each batcher cannot be actuated if
the chargi ng device is open

(4) The discharge device of each batcher cannot be actuated unti
the indicated material is within the allowabl e tol erances.

(5) Adm xtures are batched autonmatically and separately with the
wat er .

(6) The mixers cannot be discharged until the required m xing
time has el apsed.

h. Recorder - An accurate recorder or recorders shall be provided and
shall conformto the follow ng detail ed requirenents:

(1) The recorder shall produce a graphical or digital record on a
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single visible chart or tape of the weight or volune of each
material in the batchers at the conclusion of the batching cycle.
The record shall be produced prior to delivery of the materials to
the m xer. After the batchers have been discharged, the recorder
shall show the return to enpty condition

(2) A graphical recording or digital printout unit shall be
conmpl etely housed in a single cabinet that shall be capabl e of
bei ng | ocked.

(3) The chart or tape shall be so marked that each batch nmay be
permanently identified and so that variations in batch weights of
each type of batch can be readily observed. The chart or tape
shal|l be easily interpreted in increments not exceeding 0.5
percent of each batch weight.

(4) The chart or tape shall show tinme of day at intervals of not
nore than 15 ni nutes.

(5) The recorder chart or tape shall beconme the property of the
Gover nnent .

(6) The recorder shall be placed in a position convenient for
observation by the concrete plant operator and the Governnent
i nspector.

(7) The recorded wei ghts or vol unes when conpared to the weights
or volunmes actually batched shall be accurate within plus or m nus
2 percent.

i. Batch Counters - The plant shall include devices for automatically
counting the total nunber of batches of all concrete batched and the
nunber of batches of each preset m xture.

j. Batch Plant Trial Operation - Not less than 7 days prior to
commencenent of placing the test section, a test of the batching and
m xi ng plant shall be made in the presence of a representative of the
Contracting O ficer to check operational adequacy. The nunber of
full-scale concrete batches required to be produced in trial runs
shall be as directed, will not exceed 20, and shall be proportioned as
directed by the Contracting Oficer. Al concrete produced in these
tests shall be wasted or used for purposes other than inclusion in
structures covered by this specification. Al deficiencies found in
pl ant operation shall be corrected to the satisfaction of the
Contracting Oficer prior to the start of concrete placing operations.

No separate paynent will be nade to the Contractor for |abor or
materials required by provisions of this paragraph. Mxer uniformty
testing, in accordance with paragraph CONTRACTOR QUALI TY CONTROL, will
be performed by the governnent near the end of this trial operation
period. The Contractor shall notify the Contracting O ficer of the
trial operation not |less than 7 days prior to the start of the tria
operation.

k. Protection - The weighing, indicating, recording, and control
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equi prent shall be protected agai nst exposure to dust, noisture, and
vibration so that there is no interference with proper operation of
t he equi pnent.

3.2.2.4 Conti nuous M xi ng Pl ant

A continuous mxing plant(s) shall be capabl e of producing RCC of the sane
quality and uniformty as would be produced in a conventional batch plant
and shall be capabl e of producing a uniformcontinuous product (at both
maxi mum and m ni mum production rates) that is mxed so that conplete
intermingling of all ingredients occurs w thout balling, segregation, and
wet or dry portions.

a. Operation and Accuracy - An electronic control systemshall be
provided. The control systemshall have the capability of changi ng

m xtures instantaneously, producing any of the nmixtures at a variable
rate, and tracking a m xture change to a hopper or a conveyor system
The control panel shall display for each ingredient the designed
formul a val ues and the instantaneous percentage val ues and shal

record the instantaneous values at a preset tinme interval or on demand
with a multiple copy printer/recorder. The recorder shall note
formul a changes and shall print total quantities of each ingredient
and total amounts produced on command. There shall be wei ghing
devices (belt scale or other) for continuous wei ghing of individua
ingredients and total ingredients. The plant control shall not
requi re manual devices to adjust the material flow. The plant shal

be capabl e of total nmanual control operation for a single product at a
[imted production for short-tine duration's in the event of |oss of

el ectronic control. The electronic control system shall incorporate
nodul ar repl aceabl e components to reduce down tinme in the event of
control system nmal function. An inventory shall be naintai ned of such
repl aceabl e conponents. The fine aggregate shall have a device that
nonitors its noisture content inmediately prior to dispensing into the
m xi ng pl ant di spensing system The accuracy of the plant dispensing
systenms shall be within the following limts:

Cenentitious Materials............................ 0 to +2 percent
L > +/- 1 percent
Each individual aggregate size group................. +/ - 2 percent

The continuous feeders for each of the ingredients shall be calibrated as
per the manufacturer's specifications. Devices and tools shall be

nmai ntai ned at the plant |ocation to check the feeder's calibration at the
Contracting Oficer's request. A technician shall be provided that is
skilled in calibration of the feed devices and the nmaintenance and repair
of the plant control system The technician shall be available within 30
m nutes notice during all schedul ed pl ant operations. The technician could
be one or nore of the Contractor's personnel.

b. Cenent, Pozzol an, and Aggregate Feed - Cenent, pozzol an, and

aggregates shall be uniformy, continuously, and sinultaneously fed
(at the proper ratios and quantity for the mxture required) into the
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m xer by belt, auger, vane feeder, or other acceptable nmethod. The
feed bins or silos for each ingredient shall be kept sufficiently ful
and shall be of sufficient size to ensure a uniformflow at a constant
rate for a specific mxture. The feed bins shall have a | ow 1 evel

i ndi cator that both warns the operator and can shut the plant down if
insufficient material is available for a uniformand continuous fl ow

c. Water and Admi xture Dispensers - The |iquid-dispensing devices
shal | be capable of netering and di spensing within the specified
requi renents. The liquid valves shall be free fromleakage in the

cl osed position. The dispensers shall have attachnents and/or be
installed in such a manner that will permit conveni ent checking of
their accuracy. Plunbing shall be |eak-free and properly valved to
prevent backfl ow and si phoning. The dispenser shall be interl ocked
with the electronic plant control and shall warn the operator and shut
down the plant if insufficient liquid is available. Separate nozzles
for each liquid shall be properly located at the mixer to assure
uniformdistribution of each liquid to the materials entering the

m xer .

d. Continuous M xer(s) - The continuous nmi xer(s) shall have proper

i ntroduction of ingredients as specified by the manufacturer and shal
not be charged in excess of the nmanufacturer's recomended capacity.
M xer (s) shall be capable of conbining the materials into a uniform
honbgeneous m xture and of discharging this mxture w thout
segregation. The m xer(s) shall operate at the bl ade speed desi gnated
by the manufacturer and shall be capable of changing retention tine of
the ingredients in the mxer. This should be acconplished by nmanual |y
resetting the mxer(s) blade angles. Mxing tine (ingredient
retention tinme in the mxer) shall be predicated upon the uniformty,
honogenei ty, and consistency of the resultant m xture. Sanples for
uniformty testing shall be taken at 2-minute intervals and tested as
per COE CRD-C 55. The m xer(s) shall be maintained in satisfactory
operating condition and m xer bl ades shall be kept free of hardened
concrete. Should mxer(s) at any tinme produce unsatisfactory results,
its use shall be pronptly discontinued until it is repaired. Suitable
facilities shall be provided for obtaining representative sanples of
concrete for testing. Al necessary platforns, shelters, tools,

| abor, and equi prent shall be provided for obtaining sanples.

e. Segregation - A neans shall be used to reduce and ninim ze
segregati on and waste which woul d otherwi se result fromthe continuous
stream of concrete being fed into the batch haul devices (concrete
buckets, dunmp trucks, etc.). The equipnent shall retain the concrete
bet ween tracks or other means of transport to prevent the need for
stopping the mxer. These devices could include, but not be Iimted
to, small-vol une conveyor discharge hopper with a large gate that is
autonmatically opened on a tined interval, thereby dunping a series of
snal | batches into |arger batch hoppers, trucks, or truck beds.

f. Trial operation - Not less than 7 days prior to comrencenent of
concrete placing, a test of the plant shall be nade in the presence of
a representative of the Contracting O ficer to check operationa
adequacy. The nunber of cubic neters required to be produced in tria
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3.

runs shall be as directed, but will not exceed 100 cubic yards and
shal | be proportioned as directed by the Contracting Officer. All
concrete produced in these tests shall be wasted or used for purposes
other than inclusion in structures covered by this specification. All
deficiencies found in plant operation shall be corrected to the

sati sfaction of the Contracting Oficer prior to the start of concrete
pl aci ng operations. Mxer uniformty tests by the Governnent will be
perfornmed near the end of this trial period. No separate paynent will
be made to the Contractor for labor or naterials required by

provi sions of this paragraph. The Contractor shall notify the
Contracting Oficer of the trial operation not |ess than 7 days prior
to the start of the trial operation

g. Protection - The weighing, indicating, recording, and control
equi prent shall be protected agai nst exposure to dust, noisture, and
vibration so that there is no interference with proper operation of
t he equi pnent.

h. Discharge Hopper - The pugnmi|ll m xer shall be equipped with a
di scharge hopper having a capacity of at |east 20 tons. The hopper
shal | be equi pped with dunp gates to assure rapid and conpl ete

di scharge wi t hout segregation

2.3 M xers

M xers shall be stationary mxers or pugm ||l mixers. Mxers may be batch
or continuous m xing. Each m xer shall conbine the naterials into a uniform
m xture and discharge this mxture wi thout segregation. M xers shall not
be charged in excess of the capacity recomended by the manufacturer on the
nanepl ate. Excessive overnixing requiring additions of water will not be
permtted. The mxers shall be nmmintained in satisfactory operating
condition, and nixer druns shall be kept free of hardened concrete. M xer
bl ades or paddl es shall be replaced when worn down nore than 10 percent of
their depth when conpared with the nmanufacturer's dinmension for new bl ades.
Shoul d any m xer at any tinme produce unsatisfactory results, its use shal
be pronptly discontinued until it is repaired or replaced.

.2.3.1 Pugm || M xers

A batch or continuous mxing twi n-shaft pugm |l mxer shall be capabl e of
produci ng RCC of the sane quality and uniformty as would be produced in a
conventional plant that neets all the requirenents of these specification
Al pugmll mxers shall neet the requirenments of paragraph CONTI NUOUS

M XI NG PLANT.

.2.3.2 M xer Uniformty Requirenents

Al mxers shall be tested by the Governnment in accordance with this

par agraph and in accordance with COE CRD-C 55. When regular testing is
perfornmed, the RCC shall nmeet the Iimts of any three of the four
applicable uniformty requirenents. Wen abbreviated testing is perforned,
the concrete shall neet only those requirenents |isted for abbreviated
testing. The initial nixer evaluation test shall be a regular test and
shal |l be perforned prior to the start of concrete placenment. The concrete
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proportions used for the evaluation shall contain the |argest size
aggregate on the project and shall be as directed by the Contracting
Oficer. Regular testing shall consist of perforning all tests on three
bat ches of concrete. The range for regular testing shall be the average of
the ranges of the three batches. Abbreviated testing shall consist of
performng the required tests on a single batch of concrete. The range for
abbreviated testing shall be the range for one batch. M xer eval uations
shal |l be perforned by the Governnent. The Contractor shall provide |abor
and equi pnent as directed by the Contracting Officer to assist the
Governnment in perforning the tests.

ABBREVI ATED
REGULAR TESTS TESTS
ALLOMABLE ALLOWMABLE
MAXI MUM RANGE FOR MAXI MUM RANGE
PARAVETER AVERAGE OF 3 BATCHES FOR 1 BATCH
Coar se aggregate, percent 6.0 6.0
Conpressive strength at 7 days 10.0 10.0
Water content, percent 1.5 1.5
Consi stency, nodified Vebe, second 7.0 --
A regular test will be perforned before concrete production begins and when
the Contractor requests a reduced mxing tine. An abbreviated test shal
be performed every 3 nonths when concrete is being placed. If a nmxer
fails the abbreviated test, a regular test will be perfornmed. Cost of
testing when the Contractor requests a reduced mxing time will be paid by

the Contractor.
3.2. 4 Sanpling Facilities
3.2.4.1 Sanpl i ng Concrete
The Contractor shall provide suitable facilities and | abor for obtaining
representative sanples of concrete in accordance with ASTM C 172 for
Contractor quality control and Government quality assurance testing.
3.2.4.2 Sanpl i ng Aggregat es
Suitable facilities shall be provided for readily obtaining representative
sanpl es of aggregates for test purposes inmrediately prior to the nmaterial
entering the m xer.

3.2.5 Transporting and Conveyi ng Equi pnent

The transporting and conveyi ng equi pnent shall conformto the follow ng
requi renents.

The concrete m xtures (RCC, bedding nortar) shall be conveyed fromthe

pl ant mixer(s) to placenent as rapidly and as continuously as practical by
nmet hods which limt segregation, contamnation, and surface drying. The
RCC shal |l be conveyed fromthe nixing plant to the structure by neans of
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mai n- |1 i ne conveyor, end-dunp truck, or a comnbination thereof.
3.2.6 Spr eadi ng and Rem xi ng Equi prment

The spreadi ng and reni xi ng equi pnent shall conformto the follow ng
requi renents:

The primary spreadi ng procedure shall be acconplished by track dozer
The dozers shall be equi pped with well maintained grousers. The
equi prent shall be maintained in good operating condition. The

equi prent shall not leak or drip oil, grease, or other visible
contam nants onto the RCC surface. Al equiprment used for spreading
and rem xing that | eaves the surface of the structure for maintenance
or repairs or, for any other reason, nust be cl eaned of al

contam nants by an approved nethod before returning to the structure
surface. Under no conditions shall a dozer or other tracked vehicle
be operated on other than fresh unconpacted RCC except to facilitate
startup operations for each Iift and by approved procedures.

3.2.7 Conpacti on Equi prent
The conpaction equi pnment shall conformto the follow ng requirenents.
3.2.7.1 Primary Rollers

Self-propelled vibratory rollers shall be used for prinary rolling and
shal | be double-drum They shall transmit a dynamic inpact to the surface
t hrough a snooth steel drum by nmeans of revol ving weights, eccentric
shafts, or other equival ent nethods. The conpactor shall have a mini num
gross mass of 20,000 |Ibs) and shall produce a m ni mum dynamic force of
4,000 | bf/ft of drumwi dth. The operating frequency shall be variable in
t he approxi mate range of 1,700 to 3,000 cycles per mnute. The anplitude
shal | be adjustable between 0.02 to 0.04 inches. The roller shall be
capabl e of full conpaction in both forward and reverse directions. The
roller shall be operated at speeds not exceeding 2.3 ft/s. Wthin the
range of the operating capability of the equipnent, the Contracting Oficer
may direct or approve variations to the frequency, anplitude, and speed of
operation which result in the specified density at the fastest production
rate.

3.2.7.2 Smal| Vibratory Rollers

Smal | vibratory rollers shall be used to conpact the RCC where the |arger
vibratory rollers specified above cannot maneuver. The rollers shal

conpact the RCC to the required density and shall be so demonstrated during
construction of the test section. Small vibratory rollers cannot conpact
the RCC to the sane density and thickness as the primary rollers;

therefore, when snall rollers are used, total I[ift thickness of the RCC
layer or lift shall be reduced to not over 6 inches unconpacted thickness
to permt adequate conpaction. Rollers shall have independent speed and

vi bration controls and shall be capable of a wi de range of speed

adj ust ment s.

3.2.7.3 Tanpers (Ramrers)
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The tanpers shall conpact the RCC to the required density and shall be so
denonstrated during construction of the test section. Tanpers cannot
conpact the RCC to the sane density and thickness as the primary rollers;

t herefore, when tanpers are used, thickness of each RCC | ayer that is to be
conpacted shall be reduced to not nore than 6 inches unconpacted thickness
to assure adequate conpaction

3.2.8 Nucl ear Density Gauge

Tests to deternmine the density of both the unconpacted and conpacted RCC
shal |l be nade by the Contractor using a two-probe nuclear density gauge
supplied by the Contractor. The nuclear density gauge shall neet the
applicabl e requirements of ASTM C 1040. The gauge shall be capabl e of
taki ng readi ngs along a horizontal path between the probes at 2 inch
increments from2 inches fromthe surface to 24 inches bel ow the surface.
The gauge and operator shall be nade avail able to the Government unti
conpletion of all RCC production at no additional cost. The Contractor
shall obtain all pernmits and certifications for the equiprment and the
oper at ors.

3.2.9 Cal i bration

Nucl ear gauges shall have been factory calibrated within 6 nonths of RCC
pl acenent. The Contractor shall construct, at no additional costs to the
Covernnment, three conventional concrete test blocks using RCC aggregate
materials, and with dimensions 12 inches |arger than the gauge di nensions.
The concrete shall be formulated to have densities of approxinately 131

143, 162 lbs/ft?3 using the RCC materials and so far as possible, simlar
rel ative proportions. Conpleted blocks shall be weighed and nmeasured to
determ ne unit weight. Gauge calibration constants shall be adjusted for
performance on these blocks at |east 7 days prior to the evaluation of test
strips. The Contractor shall renedy any inconsistencies in gauge
performance prior to the start of RCC placement. After the start of RCC

pl acenent, gauges shall be field recalibrated against cast bl ocks every 24
hour s.

3.3 SUBGRADE PREPARATI ON

Previ ously constructed underlying material shall be conditioned as
specified in Section 02250 FILLS AND SUBGRADE PREPARATI ON. The exi sting
subgrade, other than specified fills, shall be scarified, conditioned to
opti mum noi sture content, and conpacted to at |east 90 percent of maxi mum
density in accordance with ASTM D 1557 for a depth of least 12 inches. In
all cases prior to placing RCC, deficiencies in the underlying materi al
shal | be corrected, and the surface shall be cleaned and noi stened, as
directed. The surface of the underlying nmaterial will be approved by the
Contracting O ficer.

3.4  PREPARATI ON FOR PLACI NG
3.4.1 Pl aci ng Schedul e

Before starting RCC production, a detailed schedule shall be submitted
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i ndi cating i ntended daily and weekly production rates that, when foll owed,
wi Il neet the begi nning and endi ng specified RCC producti on dates. After
initiation of RCC production, the Contractor's schedul e shall be updated
and adj usted on a weekly basis for the duration of the RCC placenent. |If
it becones apparent for any reason that the Contractor is not pursuing a
schedule that will neet the specified RCC production dates, actions
necessary to increase the production rate shall be taken so that production
is once again on schedul e.

3.4.2 RCC Orientation Session

Prior to or in conjunction with the construction of the RCC test section,
supervisors and all other Contractor personnel which are expected to
participate in the production of RCC for this job (including |aborers,
equi prent operators, forenen, and QC and inspection staff) shal
participate in a 2-hour orientation session organized by the Contracting
Oficer. The Contractor shall provide a facility suitable for slide and
vi deot ape presentation. The intent is to orient all individuals on the
goal s of the RCC pl acenent process, provide clarification of specification
requirenents if requested, and be provided orientation as to what
constitutes good construction practices. Additional orientation sessions
will also be nade avail able to, and shall be attended by, all new
Contractor personnel who are subsequently hired and that will be invol ved
wi th the production of the RCC

3.4.3 Aggr egat e Producti on Schedul e

Aggregate production and initial stockpiling shall begin and shall be
produci ng acceptable material by not |ater than 60 days in advance of the
time when placenent of the RCC test section is expected to begin. At |east
50 percent of all RCC aggregates for each size group necessary for the
conpl eted RCC construction shall be nmanufactured and stockpiled prior to
start of placenent of RCC

3.4.4 RCC Test Section

Prior to placenent of any RCC, the Contractor shall construct a test
section at the job site. The purpose of the test section is to denobnstrate
the suitability of the Contractor's equi pnment, nethods, and personnel. The
test section shall consist of not |ess than two adjacent paving | anes, at

| east 66 feet in length. The section shall be constructed to at |east the
depth of 3 lifts. The lane width shall be 10 feet. The test section shal
contain at |least one fresh |ongitudinal construction joint, one cold
transverse joint, one longitudinal cold construction joint which has stood
overni ght before conpletion, and one surface to be treated with beddi ng
nortar. The site of the test section shall be approved by the Contracting
Oficer. After evaluation and assessment of the test section by the
Contracting Oficer, the Contractor shall dispose of the test section in an
approved manner. Under no circunmstances shall the test section be

i ncorporated into or beconme a part of the permanent RCC structure. The
test section shall denonstrate sustained plant production rates, and

bat chi ng, m xing, transporting, spreading, conpaction procedures, curing
and preparation of construction joints. It shall also denonstrate the
vertical face construction nmethod al ong one side (formed), procedures for
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foundati on preparation, procedures for placenment of bedding nortar, rolling
pattern, joint preparation, rolling nethod for both fresh and cold
construction joints, start-up and finishing procedures, testing nethods,
and plant operations. Variable anplitudes of the roller shall be used as
approved in different areas to identify the opti mumanplitude. Rolling
pattern of the vibratory roller nmay be varied as approved to determine the
best pattern. Variations in mxture proportions other than water shall be
made if directed. The test section shall be placed in portions as directed
by the Governnent. The Contractor shall vary the water content, as
necessary, to arrive at the appropriate content, subject to the approval of
the Contracting Officer's Representative. The mxing plant shall be
operated and calibrated prior to placing the test section. The Contractor
shal | use the sane equi pnent, naterials, and construction techniques on the
test section as will be used in all subsequent work. The Contractor shal
not begin RCC operations for the main structure until testing and

eval uations by the Governnent have been conpleted, and it has been
denonstrated to the satisfaction of the Contracting Oficer that al
specification requirements were net. Follow ng conpletion of test section
construction, ten (10) cal endar days shall be allowed for testing and
evaluation. |f the Contractor does not neet requirenents as specified, an
additional test section or sections shall be constructed at no additiona
cost to the Government. Test sections unacceptable to the Contracting

O ficer shall be renoved at the Contractor's expense. The Contractor shal
provide twelve (12) 6 inch dianmeter cores to the Government from points
selected in the test section by the Government 7 days after conpletion of
the test section. The date of the test section construction shall be

provi ded at |east 7 days in advance.

3.4.5 Weat her

I f unusual adverse weather, such as heavy rain, severe cold, high w nds,
heavy snow, etc., occurs or is forecast to occur during placenent, the
pl acenent operation shall be suspended until conditions inprove.

3.4.5.1 Pl aci ng During Col d Wat her

Pl acenent shall be discontinued when the air tenperature reaches 41 degrees
F and is falling and shall not be resumed until the air tenperature reaches
36 degrees F and is rising. No RCC shall be placed on any surface
containing frost or frozen material. Provision shall be nmade to protect
the RCC fromfreezing during the specified curing period. M xing water
and/ or aggregates shall be heated, as necessary, to produce RCC having a
tenperature between 50 degrees F and 86 degrees F as placed. Methods and
equi pment for heating shall be as approved. The aggregates shall be free
of ice, snow, and frozen |unps before entering the m xer. Covering and

ot her nmeans shall be provided for nmaintaining the RCC at a tenperature of
at least 50 degrees F for not |ess than 72 hours after placing and at a
tenperature above freezing for the remainder of the curing period. RCC
danmaged by freezing shall be renpved and repl aced as directed.

3.4.5.2 Pl acing During Rain

RCC shall not be placed during rainfall of 0.2 in/hr or nore. During
peri ods of |esser rainfall, placenent of RCC may continue if, in the
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opi nion of the Contracting Oficer, no danage to the RCC is occurring.
Work shall comrence only after excess free surface water and contani nated
paste or RCC have been renpoved and the surface has gai ned sufficient
strength (no less than 4 hours after the RCC pl acenent was suspended) to
prevent rutting, punping, internmixing of rainwater with the RCC, or other
damage to the RCC. Wen the RCC surface has been contam nated or damaged
in any manner, the RCC surface shall be washed to break up and renove

| ai tance and/or mud-1like coatings fromthe surface. Any undercut coarse
aggregate shall be renoved. Al waste shall be renpbved and di sposed of in
an approved manner.

3.4.5.3 Pl aci ng Duri ng Hot Weat her

During periods of hot weather when the naximumdaily air tenperature is
likely to exceed 86 degrees F; or when the conbination of anbient
conditions will produce evaporation rates of 0.2 Ib/sq ft/hr or nore, when
calcul ated in accordance with Figure 2.1.5 of ACI 305R; the follow ng
precautions shall be taken. The underlying naterial shall be sprinkled
with water i mediately before placing the RCC. The RCC shall be placed at
t he cool est tenperature practicable, and in no case shall the tenperature
of the RCC when pl aced exceed 90 degrees F. The aggregates and/or m Xing
wat er shall be cool ed as necessary. The finished surfaces of the newly

| aid RCC shall be kept danmp by applying a waterfog or mst, not streans of
water, with approved spraying equi pnent until the RCC is covered by the
curing nedium Wen heat or wind is determnined excessive by the
Contracting Oficer, the Contractor shall inmrediately take such additiona
neasures as necessary to protect the RCC surface. Such neasures shal
consi st of wind screens, nore effective fog sprays, and simlar neasures
conmenci ng i nmedi ately after placenent. |f these measures are not

ef fective, placenent shall be inmrediately stopped until satisfactory

condi tions exist.

3.4.6 Surface Preparation
3.4.6.1 C eani ng

Al lift surfaces including any RCC or bedding nortar shall be cleaned
prior to placing any additional concrete thereon. After cleaning, bedding
concrete and bedding nortar are to be used specifically for achieving bond
bet ween different types of concrete elininating and preventing segregation
or voids along margins or RCC pl acenents. No surfaces to receive beddi ng
nortar shall be covered with RCC until the prepared surfaces have been
accepted in witing and that acceptance has been recorded on an approved
checkout form All surfaces upon which RCC, structural concrete or any
beddi ng nortar or bedding nix is placed shall be npbist (but contain no
visible free water). Prior to placing any concrete adjacent to the RCC
and/ or the ogee section, the surface shall be clean and free of |oose, or
unkeyed rock; all nud and silt accumul ations; |aitance; puddles or ponds of
free surface water; coatings; and any other detrinental naterials.

Hi gh-pressure water jetting, and/or wet sandbl asting, followed by mld

hi gh-vol umre, | ow pressure washing, shall be used on all hardened RCC
surface (cold joints) as necessary for the renoval of |aitance, coatings,
stains, or other difficult-to-renbve contam nants. Hi gh-vol une

| ow pressure water washing and/ or water jetting may be used for renoval of

SECTI ON 03360 Page 26



RED ROCK DETENTI ON BASI N SCOUR PROECTI ON W1B0001

| oose materials.
3.4.6.2 Hi gh- Vol ume Low Pressure Washi ng

Washi ng of | oose nmaterials can be acconplished wi th high-vol une

| ow pressure water washing and/or air water jetting using equi pnent of
simlar design to that used in |large-scal e foundation cl eanups. The
air-water jets shall have 1-1/2 inch nozzles, a water supply of at |east 30
gpm and conpressed air at the jet of 80 to 125 psi. The | ow pressure
water jets shall have 1 inch nozzles available and a capacity of at |east
200 gpm for truck-nounted devices.

3.4.6.3 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 1,500 psi for RCC shal
be used for cleaning all cold joint surfaces, or surfaces with |aitance,
nortar coatings, stains, or other difficult-to-renove contam nants. There
shal | be no undercutting of coarse-size aggregates. Aggregate particles
that are undercut shall be renoved.

3.4.6.4 Wt Sandbl asti ng

This method may be used when the RCC has reached sufficient strength to
prevent undercutting of coarse aggregate particles. Wt sandbl asting shal
be continued until all accunul ated |aitance, coatings, stain, or other
difficult-to-renove contanmi nants are renoved. Wt sandbl asti ng nay be used
inlieu of or in conbination with the high-pressure water jet.

3.4.6.5 Wast e Di sposa

Any waste water enployed in cutting, washing, and rinsing of concrete
surfaces, and any other surface water shall not stain, or affect exposed
surfaces of the structure(s) or damage the environnent of the project area.

3.5 PLACI NG
3.5.1 Pr ocedur es

Pl acenent of RCC shall be of such depth that when conpacted, the surface
will conformwi th cross section, grade, and contour indicated. Each lift
shall be conpleted in its entirety across the full surface of the nass. As
t he advanci ng edge of the lift progresses, the exposed | eadi ng edges shal
be kept "live" by progressively placing out fromthe advancing edge in a
sloping and uniformfan-li ke manner. Placing of nmixture shall be as nearly
continuous as possible, with an absolute ninimum of stops and starts; speed
of placing shall be controlled, to permt proper rolling. The timng of

pl acenent shall be controlled so that RCC nixtures shall be placed and
rolled within the tine limt specified in paragraph COVPACTION. Pl acing
shal | be discontinued during rain except for light nists which do not cause
i nterm xi ng of cement and water slurry on the surface. Placing shall be
done in a pattern so that curing water from previous placenents wll not
pose a runoff problemon the fresh surface. The contractor shall use care
to mninmze the production of cold joints.
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3.

5.2 Beddi ng Mortar

The beddi ng nortar shall be applied to the existing surface follow ng any
required cleanup. The bedding nortar shall be applied not nmore than 15

m nut es ahead of RCC pl acenent, unless otherw se approved. The beddi ng
nortar shall be used between different RCC placenments where cold joints
occur, and other l|ocations as directed or as shown in the drawi ngs. The
beddi ng nortar shall have an average thickness after application of between
1/4 and 1/2 inch and shall cover 100 percent of the lift area.

.5.3 Li ft Thi ckness

The total lift thickness after final conmpaction by the vibratory roller
shall not exceed 8 inches.

.5.4 Deposi ting, Spreading, and Rem Xxi ng

After the RCC has been deposited, the RCC shall be spread by dozers into
gently sloping layers, approximately 6 inches thick, that will, after final
conpaction of the several |layers by the vibratory roller, result in the
specified lift thickness. During the spreading process, the dozer
operators shall continuously work the RCC surfaces with the dozer bl ade and
grousers in a manner to rem x any RCC that may contain pockets of
segregated material and to conpact the material. Al surfaces of each

| ayer shall receive at |east two passes with the grousers. The dozers
shal | be operating continuously during the spreadi ng process, even if this
action results in nore than two passes. 1In no case shall the RCC, or
beddi ng nortar be allowed to dry. Under no conditions shall a dozer or

ot her tracked vehicle be operated on other than fresh unconpacted RCC
except at the start of each Iift placenent to facilitate startup
operations, and then only by an approved procedure. No RCC shall be placed
on a previous lift which has not net specification. Unacceptable nmateri al
shal | be renoved

.6 COVPACTI ON

Conpaction shall be accomplished by self-propelled, vibratory,

steel -wheel ed rollers and rubber-tired rollers. Rolling shall begin within
10 mi nutes of spreading and, except for fresh joints, rolling shall be
conpleted within 45 mnutes of start of mxing, except during hot or dry
weat her conditions, as described in paragraph Placing During Hot Wat her
In hot or dry weather, rolling shall begin within 5 m nutes of spreading
and, except for joints, rolling shall be conpleted within 30 m nutes of
start of nmixing. Delays inrolling freshly laid mxture will not be
permtted. Rollers shall not be operated in the vibratory node when not
novi ng. The frequency and anplitude of vibration shall be varied, as
needed or directed, within the range specified in paragraph EQU PVENT
After initial vibratory rolling, prelimnary tests and exam nation of
density, grade, snpothness, and surface texture shall be nmade by the
Contractor under the supervision of the Contracting Oficer. Before
rolling is continued, deficiencies shall be corrected so that the finished
surface will conformto requirements for grade, surface texture, and

snoot hness specified herein. Further snmoothness checks shall be as
directed by the Contracting Oficer. Rolling shall be continued with the
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vibratory roller in vibratory node, if necessary, until wet field density
of not less than 95 percent of the "Target Density" is attained. Nuclear
density testing shall be performed in accordance wth paragraph CONTRACTOR
QUALI TY CONTROL. Surfaces of roller drums and wheel s shall be kept clean
at all tines. Vibratory rolling beyond that specified above will not be
permtted.

3.6.1 RCC Conpacti on

RCC | ayers shall be conmpacted to at |east 95 percent of the Optinmm
Conpaction Density (OCD). The Optinum Conpaction Density (OCD) will be

det erm ned during placenment of denobnstration strips using the supplied mx
design and Contractor supplied aggregates, nmaterials, and equi prent.
Density shall be nmeasured using a nuclear density neter and a sand cone.
Nucl ear density nmeter and sand cone tests shall be conducted in accordance
with ASTM C 1040 and ASTM D 1556 respectively. Conpacted RCC which

i ndi cates soft or yielding materials shall be tested immediately with the
nucl ear meter for noisture and density. |If test results confirmthat the
RCC moi sture content exceeds that specified, the soft or yielding area(s)
will be renmoved and replaced by the Contractor at no additional cost to the
CGovernment. Upon conpl etion of the OCD denonstration strip(s) the
CGovernnment shall provide the Contractor with procedural placenent

requi renents and the Contractor shall proceed with RCC production placenent.

3.6.1.1 Det ermi nation of Opti num Conpacti on Density (OCD)

The OCD nmethod will be used to determine the requirement for achieving
m ni mum density. All OCD deterninations shall be performed by the
Contractor in the presence of the Contracting O ficer. The OCD will be
invalid if material proportions, including water, are outside the

desi gnated ranges. QOCD denonstration strip conpaction will conmence no
later than 10 minutes after m xing of the RCC

3.6.1.2 Initial Determ nation of OCD

The initial OCD value will be determ ned during placenent of RCC
denonstration strip(s). The density of the RCC shall be deternined for
every one (1) or two (2) passes of conpaction equi pnent, concurrently on
the sane denonstration strip in 2 locations. Conpaction shall continue
until the change in density decreases significantly. The OCD shall be the
average nmaxi mum recorded density. A variation in OCD fromthe two

| ocations of nore than 2 Ibs/ft3 shall invalidate the test and require that
anot her test set be performed. The nunber of roller passes to achieve OCD
shall be a guide to the equi pnent operators of the required conpaction
necessary to achi eve OCD

3.6.2 Operation of Rollers and Tanpers

Speed of rollers shall be slow enough at all tinmes to avoid displacenment of
the RCC but in no case nore than 1.6 m/hr. Displacenent of RCC resulting
fromreversing direction of roller or fromany other cause shall be

i medi ately corrected. Alternate passes of the roller shall be varied
slightly in Iength and shall overlap sufficiently to provide full coverage
over the surface. Additional rollers shall be furnished if RCC density
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specified is not attained and/or if placing operations are getting ahead of
rolling. In no case shall the Contractor allow placing operations be
altered without approval of the Contracting Oficer's Representative.

Pl aces inaccessible to large vibratory rollers shall be thoroughly
conpacted with wal k-behind rollers and hand-tanpers to the required
density, using nultiple thin lifts, as necessary. Additional field density
tests shall be nade for those areas by the Contractor and may al so be nmde
by the Governnent.

3.6.3 Rol ling Pattern

Rol ling shall comrence at the outer edge of the lane abutting either a
bul khead, previously conpacted RCC, or a construction joint. On subsequent

pl acenent, rolling shall begin at the previously conpacted material. |If
there will be a subsequent |ane placed along an edge and the joint will be
constructed as a "fresh" joint, the roller shall go no closer to the outer
edge until the subsequent lane is placed. |If there will be a subsequent

| ane and the joint will be treated as a "cold" construction joint, or if
the edge will be the final edge of the RCC, the outer 18 inches shall be
rolled after rolling of the center of the lane. |If the edge abuts a

previously placed strip, either as a "fresh" joint or as a "cold" joint,

t he unconpacted joint area shall be rolled after the center of the |ane.
This joint area shall be given additional passes of the vibratory roller
and rubber-tired roller, as necessary, to produce the specified conpaction
in the joint area. Approved hand-fini shing operations shall be used as
necessary to produce a tight surface at the joint. The rolling pattern
shal | be used consistently throughout production

3.7 JANTS

Joints shall conformto the details indicated and shall be perpendicular to
the finished grade of the RCC. Joints shall be straight and conti nuous
fromedge to edge. Construction joints shall be nade to ensure continuity
i n smoot hness and grade between ol d and new sections of RCC, as specified
hereinafter. Al joints shall have the same texture, full-depth density,
and snoothness as specified for other sections. Regardless of age, contact
surfaces of previously constructed strips that have becone coated with
dust, sand, or other objectionable material shall be cleaned by brushing or
cut back with approved power saw, as directed.

3.7.1 Lift Joints

The entire RCC shall be placed with sufficient continuity so that it
hardens and acts as one nonolithic structure w thout discontinuous joints
or potential planes of separation. Al lift joints shall be kept clean
uncont am nated, free from ponded water, and continuously noist until

pl acenent of the succeeding RCC. Regular lift-joint treatnent and

mai nt enance applies to subsequent lifts placed within 2 hours of the
previous lift and shall include:

a. Misture Condition. Maintaining 100 percent of each conpacted
l[ift-joint surface continuously noist by application of water

b. Renoving all |oose contam nants or deteriorated RCC by | ow
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pressure washi ng and vacuuni ng, and

c. Exception for Hot Wather Conditions. During periods of hot

weat her as defined in Paragraph: Placing During Hot Wather, the tine
period for regular lift joint treatnent shall be reduced to 1-hour
After 1 hour, the requirenents of 3.7.1.1 shall apply.

3.7.1.1 Subsequent Lift Placed Wthin 2 to 4 Hours

If Lift joints that have not hardened or dried and are | ess than 4 hours
old shall be given the regular lift-joint treatnent:

a. Misture Condition. Maintaining 100 percent of each conpacted
lift-joint surface continuously noist by application of water

b. Air Jetting. Renoving all |oose contaninants or deteriorated RCC
by high pressure, high volune air jetting and vacuum ng. The
air-jetting is intended is to be applied so that only the | oose
surface skin or nortar is renoved and there is no undercutting of
coarse-aggregate particles. The surface shall be conpletely free of
all |oose material and ponded water prior to placerment of the
subsequent |ift.

c. Exception for Hot Wather Conditions. During periods of hot

weat her as defined in Paragraph: Placing During Hot Wather, the tine
period forregular lift joint treatnent shall be reduced to 2-hours.
After 2 hours, the requirenents of 3.7.1.2 shall apply.

3.7.1.2 Subsequent Lift Placed Wthin 4-8 Hours

When pl acenment of the overlying Iift does not occur within 4 hours the
surface prior to placenent shall be treated by air-water cutting.

a. The air pressure used in the jet shall be 90 to 110 psi, and the
wat er pressure shall be just sufficient to bring the water into

ef fective influence of the air pressure. After cutting, the surface
shal | be washed and rinsed until the wash water is no | onger cl oudy.
Surfaces shall be inspected and approved by the Contracting Oficer

b. During periods of hot weather as defined in Paragraph: Placing
During Hot Weather, the tine period shall be reduced to 4-hours.
After 4-hours the requirenents of 3.7.1.3 shall apply.

3.7.1.3 Subsequent Lift Placed More Than 8 Hours

When pl acenment of the overlying Iift does not occur within 8 hours the
surface prior to placenent shall be treated by air-water cutting as

i ndicated in the paragraph: Subsequent Lift Placed 4-8 Hours Later and the
application of a bonding |ayer. During periods of hot weather as defined
i n Paragraph: Placing During Hot Wather, the tinme period shall be reduced
to 4-hours.

3.7.2 Longi t udi nal Construction Joints
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3.

Any construction joints in which the edge of the initial strip has exceeded
the tine requirenents given in paragraph PLACI NG shall be considered "cold

joints" and shall be trinmred by sawi ng the edge of the hardened RCC with a
power concrete saw, not earlier than 12 hours age. The sawcut shall be at

| east 6 inches fromthe original edge, and nmore if necessary to produce an

acceptable joint. The sawcut shall be full depth of the RCC and shal

produce a face within 15 degrees of vertical, free of all |oose or
unconpacted material. The outer portion shall be renoved carefully to
prevent any damage to the sawed face. |f danage occurs, the edge shall be
resawed.

.7.3 Transverse Construction Joints

When a transverse construction joint is required, the roller shall pass
over the end of the freshly placed RCC. In these cases, the previously
pl aced materials shall be cut with a power concrete saw to full depth of
the Iift, as specified above, and the excess material renoved. Wen
necessary, the fresh m xture shall be hand finished at the joints.
Additional rolling shall be used to assure that specified full-depth
density and surface finish is attained.

. 8 CURI NG AND PROTECTI ON

.8.1 Cener al

Tenporarily exposed surfaces of RCC that will be in contact with succeeding
| ayers of RCC shall be kept continuously noist by npist curing nethod
descri bed hereinafter until placenent of the subsequent |ayer. Curing of
per manent |y exposed surfaces shall begin imediately after conpaction and
shal |l continue for at |east 14 days. Wen wood or netal forns are left in
pl ace during curing, the forns shall be kept continuously wet. RCC shal
be cured and protected fromprenmature drying, extremes in tenperature,
rapi d tenperature change, freezing, nechani cal danage and exposure to rain
or flowing water. The Contractor shall have all equi pnrent needed for
adequate curing and protection on hand and ready to install before actua
pl acenent begins. The curing medi um and nethod, or the conbination of

nmedi uns and net hods used, shall be approved by the Contracting Oficer

The RCC shall be protected fromthe damagi ng effects of rain for 12 hours
and flowi ng water for 14 days.

.8.2 Moi st Curi ng

RCC wi Il be moist cured by nmmintaining all surfaces continuously, not
periodically, wet for the duration of the entire curing period. Water for
curing shall conply with the requirenents of paragraph: WATER. |If water is

used which stains or discolors RCC surfaces which are to be pernmanently
exposed, the surfaces shall be cleaned to the satisfaction of the
Contracting O ficer. Horizontal surfaces nmay be cured by covering with a
m ni mum uni form t hi ckness of 6 inches of continuously saturated sand.
Tenporarily exposed surfaces may not be cured by saturated sand.

Hori zontal construction joints nay be allowed to dry for twelve hours

i Mmediately prior to the placing of the following lift.

8.3 Truck Applications
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Water trucks shall be used, as necessary, to keep surfaces wet at all tines
until a sprinkler system wet burlap covering, or final curing nmethod is

i mpl enented. The water truck shall be supplenmented, as necessary, by msts
from hand-hel d hoses. The truck operator shall be positioned so he is
capabl e of seeing the spray at all tinmes. The spray shall be capabl e of
easy direction, either by attachment to the front of the truck so it can be
directed by steering the truck or by other approved neans. Al spray
nozzl es both on the trucks and the hand hel d hoses shall be of a type that
produces a true fog spray w thout any concentrated streanms of water. The
m st shall not be applied in a channelized or pressurized manner that in

any way erodes the surface of the RCC. It shall also be applied at a rate
whi ch does not cause ponding at the surface. Trucks shall not be all owed
to drop visible oil or other contam nants on the surface. |f trucks nust

| eave the surface, the tires shall be washed free of dirt or other foreign
material before returning to the surface. Water truck wheel |oads shal

not exceed 2000 kg (4409 |bs) and shall be such that no cracking or other
damage to the RCC is caused

3.8.4 Sprinkl er System

An approved sprinkler system consisting of pipe lines and rotating or other
approved type of sprinklers nay be used. Sprinklers shall deliver a fine
nm st of water and shall not cause any erosion to the surface of the RCC
The sprinkler systemshall cover all portions of the RCC surface, and keep
the surface wet at all tines.

3.8.5 Bur | ap

Burl ap covers shall consist of two or nore layers of burlap having a

conbi ned weight of 1 Ib per square foot in a dry condition. Burlap shal

be either new or shall have been used only for curing RCC or conventiona

portland cenment concrete. Burlap strips shall have a length after

shrinkage of at |east 12 inches greater than necessary to cover the entire

wi dt h and edges of the RCC. Mats shall overlap each other at |east 6 inches.
Mats shall be thoroughly wetted before placing and shall be kept

continuously wet and in intinmate contact with the surface and edges of the

area for the entire specified curing period.

3.8.6 Cure Water Runoff Contro

Any water applied to the surface of the RCC or burlap during curing that is
i n excess of the anbunt needed to keep the surface of the RCC conti nuously
wet shall be controlled fromrunning onto the base course and causi ng
pondi ng on the base course or saturation of the base or subbase materi al

3.8.7 Protecti on of RCC

After final rolling of the RCC, no vehicular traffic, except for
pneurmatic-tired water spray trucks or other curing equi pnment havi ng whee
| oads not exceeding 4,000 I bs shall be permtted on the RCC until the end
of the curing period. No traffic or equipnent shall be allowed on the
surface that will cause any danmage to the surface. Plastic sheeting
neeting the requirenents of ASTM C 171 shall be provided and kept readily
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avail able to cover RCC |l ess than 12 hours old if rainfall occurs.
3.9 FORMED VERTI CAL FACI NGS FOR RCC SPI LLWAY

The vertical faces of the RCC spillway are to be constructed using a form
simlar to conventional concrete forns. The vertical facings system shal
be denmonstrated on one side of the RCC test section

3.9.1 Fornms for Vertical Facing

Vertical and near-vertical facings shall be as shown in the draw ngs. The
contract drawi ngs are based on desi gns whereby all vertical and
near-vertical faces are constructed at the sane tinme and pl acenent rate of
each RCC lift. The design and engi neering of the formwmork, as well as its
construction, shall be the responsibility of the Contractor. The formwork
shal | be designed for |oads, |lateral pressure, and allowable stresses in
accordance with Chapter 1 of ACI 347R  Forns shall have sufficient
strength to withstand the pressure resulting from placement and vibration
of the RCC and shall have sufficient rigidity to maintain specified

tol erances. Vertical formwrk shall be constructed such that forns are
full wall height and shall be left in place (at a mininmun) for all vertica
layers/lifts of RCC for that wall section. The required sequence of
construction operations after all forms and surface preparati ons have been
approved is: place the unconpacted RCC (at the specified lift thickness)
at full width against the forns; using dozer action, spread each thin RCC
| ayer abutting against the forms, conpact the RCC using the vibratory

roll er except the step edge shall be conpacted with a hand-held tanper or
vi brating plate conpactor. Extrene care shall be taken to assure all tine
restrictions are met and to prevent the occurrence of any openwork
honeyconbi ng, or voids at the formed RCC surface. The Contractor's
construction techni ques and equi pnent used including formanchor capability
shal |l be satisfactorily denmonstrated during construction of the test
section.

3.10 FI NI SHI NG SURFACE FOR RCC
After conpaction to the required lines and grades as shown in the draw ngs,
RCC surfaces shall be reasonably snpboth with no trimm ng all owed.
Fi ni shing of the RCC surface shall be conducted at the conpletion of each
days production.
3.11 CONTRACTOR QUALI TY CONTROL
3.11.1 Gener a
The following tests and inspections shall be the responsibility of the
Contractor and shall be perforned by an approved conmercial testing
| aboratory or by approved Contractor personnel
a. Calibration of mxing plant.
b. Sanpling, gradation, and quality testing of aggregates during

constructi on.
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c. Aggregate npisture tests.
d. Misture-density testing.
e. Field density and noisture testing.

f. Coring to provide specinens for the Governnent to deternine RCC
t hi ckness, including filling the core holes as directed.

g. Inspection during placing.

Based upon the results of these tests, the Contractor shall take the action
and subnit reports as required below, and any additional tests to ensure
that the requirenments of these specifications are nmet. Any test results
requested by the Governnent for review shall be provided to the Governnent
i mediately, and all results of every test by the Contractor shall be
furnished to the Governnent on a daily basis, not later than the day after
the test or inspection is made. Al core drilling shall be perforned by
skill ed personnel experienced in such work. Verification tests of
materials, RCC, and finished structural elenents, if nade by the
CGovernnent, shall in no way relieve the Contractor fromthe testing

requi renents specified herein

3.11.2 I nspection Details and Frequency of Testing

The foll owi ng nunber of tests will be the mni mum acceptable for each type
of operation:

3.11.2.1 Calibration of Mxing Plant

a. Batch-Mxing Plants: Accuracy of the batching equi pnent shall be
checked for each type of cenentitious naterial and aggregate at the
begi nni ng of operations and at |east once for every 10 shifts in the
presence of the Contracting Officer's representative. Such checks
shal | al so be nade whenever there are variations in properties of the
fresh RCC which could be the result of batching errors. Standard test
wei ghts accurate to plus or minus 0.1 percent shall be provided for
checki ng pl ant scal es.

b. Continuous-M xing Plants: Accuracy of proportioning of the

conti nuous-m xi ng plant shall be checked for each cenmentitious
material every day at the begi nning of operations and for each
aggregate at the begi nning of construction and after every 10 shifts.
The accuracy of proportioning shall be checked by sinmultaneously se
curing tined sanples of the cenentitious nmaterials and the conbi ned
aggregate as they are fed to the nixer and wei ghing each as

appropri ate.

c. Mxing Tine: Mxing tinme of the pug mll shall be checked at the
direction of the Governnment. Unless otherw se required, deternination
of mixing tine shall be by weight nethod using the follow ng fornula:

M xing time in seconds = pug m || dead capacity in kg/pug mll; pug
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mll output in kg per second
3.11.2.2 Sanpling, Sieve Analysis, and Quality of Aggregate

a. Sanmpling: Sanpling and testing of aggregates during construction
shal |l be perforned by an approved commercial testing |aboratory using
appropriate Corps of Engineers and ASTM test nethods.

b. Sieve Analysis: A sieve analysis on the fine and coarse
aggregates as delivered to the mixer shall be nade by the Contractor
at the specified frequency. Before starting work, at |east one sanple
of aggregate shall be tested in accordance with ASTM C 136 and ASTM C
117. The aggregate shall not be used unless results verify that the
aggregate conplies with the specified gradation and tol erances. After
the initial test, a mninumof one analysis shall be performed for
each 500 cubic yards or portion thereof of RCC material placed each
shift. \When deficiencies are found, the rate of testing shall be

i ncreased as directed. Wen two consecutive tests show the aggregate
to be deficient in grading, the m xing operation shall be stopped
until acceptable material is furnished for delivery to the m xer

c. Aggregate Quality Tests: During construction, the Contractor

shall test for quality the aggregates used for RCC construction

Tests shall consist of Los Angel es abrasion, clay |unmps, and specific
gravity determnation. Tests for quality shall be perfornmed at | east
once for each 5,000 cubic yards of placed RCC and ot herw se when there
may be a visual change in the aggregate.

3.11. 2.3 Aggregate Misture Tests

At the beginning of the day and as otherw se directed by the Contracting
Oficer, the Contractor shall perform noisture content tests on the coarse
and fine aggregates in accordance with ASTM C 566.

3.11.2. 4 Field Density Testing

a. Calibration Blocks for the Nuclear Density Gauge: Calibration

bl ocks shall be fabricated by the Contractor with RCC materials and
proportions representative of those to be used during construction

The bl ocks shall be used each day before paving begins to calibrate
the full-depth readings of the nuclear density gauges used by the
Contractor and the Government. The bl ocks shall be fabricated before
the test section construction begins. The blocks size shall be a
mnimumof 18 in by 18 in by the maxi mumthickness of one lift, plus 1
inch. The blocks shall be conpacted to between 98 and 100 percent of
t he maxi mum wet density, which will be determined by the Governnent in
accordance with ASTM D 1557. The noisture content of the RCC used to
fabricate the bl ocks may be increased just enough to facilitate
conpaction of the m xture, as long as the proportions of the dry
materials remain constant and the required density is achieved. The
bl ocks shall be measured and wei ghed to determine the actual density
(unit weight) and shall be used to check the calibration of the

nucl ear density gauge. After drilling a hole in the block to
accommodat e t he nucl ear density gauge probe, three full depth nuclear
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density gauge tests shall be perforned in the direct transm ssion node
and the results averaged. This average nucl ear density gauge readi ng
shal |l be conpared with the neasured unit wei ght of the bl ocks and the
di fference used as a correction factor for all readings taken that

day. All nmeasuring and wei ghing of the test blocks and al

calibration checking of the density gauge shall be perforned in the
presence of a representative of the Contracting Officer. Calibration
checks of the density gauge shall be made at the begi nning of
construction every day. The calibration block shall be available for
use by the CGovernnment as needed.

b. Field Density and Moisture Testing: Field density tests shall be
perfornmed on the RCC in accordance with ASTM C 1040 as soon as
possi bl e, but within 30 minutes, after the conpletion of vibratory
rolling. Only wet density shall be used for evaluation. The test
shal | be perforned using a two-probe nuclear density gauge operating
in the direct transmi ssion node so density of the full depth of the
RCC can be neasured. Each test shall include readings at depths of 3,
6, 9 and 12 inches; however, only the deepest reading shall be used to
eval uate the density. Both wet and dry densities shall be reported,
and all individual readings shall be reported. The npisture content
shal |l be deternined in accordance with ASTM D 3017 at the sanme depths.
The wet field density shall also be reported as a percentage of the
"Target Density," maxi mum | aboratory wet density as deternined for
that lot in accordance with ASTM D 1557. All holes left in the RCC as
a result of nuclear density testing by both the Governnent and the
Contractor shall be filled by the Contractor with a cenent grout, as
di rect ed.

c. Frequency of Field Density and Misture Testing: At |east one
field density test shall be performed for each 100 feet of paving |ane
of each layer of RCC and at |east one for each 100 feet of

| ongi tudi nal and transverse construction joint. Additional tests
shal |l be nade as directed, particularly during start-up and when
problens with attaining required density occur

3.11.2.5 Coring Specinens to Deternine Thickness

Cores shall be drilled by the Contractor frompoints in the RCCwithin 7
days after placenment. A nminimumof three cores per days placenment will be
taken from |l ocations selected in a random fashi on by the Contracting
Oficer. Cores shall be 6 inch dianeter. Additional cores shall be
drilled by the Contractor if required as specified in paragraph Thi ckness.
Refilling of core holes shall be perforned with portland cement nortar,
using materials and procedures directed. Cores shall becone the property
of the Governnent and may be tested for strength deternination or other
properties as considered appropriate.

3.11.2.6 I nspection During Placing
The Contractor's Quality Control organi zation shall supervise all placing
operations and shall be responsible for neasuring and recordi ng RCC

tenperature, anbient tenperature, weather conditions, tine of placenent,
yardage placed, and nmethod and | ocation of placenent.
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a. Cold-Wather Placing: At |east once during each shift, an

i nspection shall be nmade of all areas subject to col d-weat her
protection. Deficiencies shall be noted. During renoval of
protection, the RCC, and anbi ent tenperature shall be neasured at
| east hourly.

b. Hot-Weather Placing and Initial Curing at AIl Tinmes: Wen the
maxi mumdaily air is likely to exceed 86 degrees F, the Contractor
shall take and record the tenperature of the RCC mixture at 30-m nute
i nterval s during hot-weather placenent. The surface of the subgrade
shal |l be inspected to assure that it is sprinkled with water

i medi ately before the RCC is placed and any defi ci enci es not ed.
Regardl ess of anbient tenperature, the finished RCC shall be inspected
to assure that it is kept danp until the curing nediumis applied and
any deficiencies noted and i nmedi ately brought to the attention of the
Contracting Oficer's representative. |mediate steps shall be taken
to correct any deficiencies.

c. Curing Operation: The curing operation shall be inspected to
assure that the surface of the RCC is kept very noist (or wet)
continuously until the end of the curing period.

3.11.3 Action Required
3.11.3.1 M xi ng Pl ant

Whenever it is found that either the weighing or the batching accuracy does
not conply with specification requirements, the plant shall be shut down
until necessary adjustnments or repairs have been made. Discrepancies in
recordi ng shall be corrected i mediately.

3.11.3.2 Aggregate Grading and Quality

a. Grading: Wen the ambunt passing any sieve is outside the
specification limts or tolerances, the aggregate shall be i mediately
resanpl ed and retested. |[|f the second sanple fails on the sane sieve,
that fact shall be reported to the Contracting O ficer and i mediate
steps shall be taken to correct the grading.

b. Quality: Wen the aggregate fails to neet the specification
limts for Los Angel es abrasion, clay lunps and friable particles,
i ghtwei ght pieces, other soft particles, and specific gravity, the
Contracting Oficer shall be notified i nmediately and approved
corrective action shall be taken

3.11.3.3 Field Density and Mi sture Testing

I f any nucl ear density gauge reading is below 95 percent, another test
shall be perfornmed within a 5 to 8 feet radius of the previous testing
location. If this adjacent reading is also below the density requirenents,
the Contracting O ficer shall be notified i nmediately, and additiona
vibratory roller passes shall be made across the full |ane wi dth between
the last testing |ocation that produced an acceptabl e reading and the
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pl acenent operations. |If additional vibratory roller passes cause the
density to decrease or cause the surface texture and appearance to
deteriorate in the opinion of the Contracting O ficer, the paving operation
shal | be discontinued until appropriate adjustnments are nade to the

noi sture content of the mixture, to placenent operations, rolling
procedures, or other operations to assure that the specified density and
surface requirenents can be achieved.

3.11.3. 4 Thi ckness Eval uati on

The thickness of the RCC will be determ ned by the Contractor on the basis
of measurenments nmade on cores drilled by the Contractor fromlocations
outlined in paragraph CONTRACTOR QUALI TY CONTROL. Measurenents of

i ndi vidual cores will be perforned in accordance with ASTM C 174/ C 174M
When the neasurenent of any core indicates that the RCCis deficient in

t hi ckness by 1/2 inch or nore, additional cores shall be drilled by the
Contractor at 25 ft intervals, on all sides of the deficient core until the
cores indicate that the deficiency in thickness is |less than 1/2 inches.
When cores indicate a deficiency in thickness of less than 1/2 inch those,
areas may be accepted provided the average thickness for the days

pl acenent, of the particular material, represented by the core is at |east
the specified thickness. Wen cores indicate a deficiency in thickness of
1/2 inch or nore, the area represented by that core shall be renpved and
repl aced with RCC of the specified thickness at no additional cost to the

Governnent. |f the Contractor believes that the cores and neasurenent

taken are not sufficient to indicate fairly the actual thickness of the
RCC, additional cores shall be taken and will be neasured provided the

Contractor shall bear the extra cost of drilling the cores.

3.11.3.5 I nspection

a. Tenperature Protection: The Contracting O ficer shall be notified
whenever the RCC tenperature during the period of protection or
protection renoval fails to conply with the specifications, and

i medi ate steps shall be taken to correct the situation. Regardless
of the anbient tenperature, when the tenperature of the RCC m xture
exceeds 90 degrees F, mixing and placing shall be stopped and the
Contracting O ficer notified.

b. Curing Qperation: The Contracting Oficer shall be notified when
any RCC surface is allowed to dry before the end of the curing period,
and i nmedi ate steps shall be taken to correct the situation

c. Reports: Al results of tests conducted at the project site shal
be reported daily and shall be delivered to a designated
representative of the Contracting Oficer. During periods of cold
weat her protection, reports of pertinent tenperatures shall be nade
daily. These requirenents do not relieve the Contractor of the
obligation to report certain failures inmmediately as required in
precedi ng paragraphs. Such reports of failure and the action taken
shall be confirnmed in witing in the routine reports. The Contracting
Oficer has the right to exanine all Contractor quality control
records at any tine.
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-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL

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 36/ A 36M (1997a) Carbon Structural Stee

ASTM A 53/ A 53M (1999b) Pi pe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wl ded and Seanl ess

ASTM A 123/ A 123M (1997a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 276 (1998b) Stainless Steel Bars and Shapes

ASTM A 320/ A 320M (1999) Alloy Steel Bolting Materials for
Low Tenperature Service

ASTM B 32 (1996) Sol der Metal

ASTM C 94/ C 94M (2000) Ready-M xed Concrete

AMERI CAN VELDI NG SOCI ETY ( AWS)
AWS D1.1 (2000) Structural Welding Code - Stee

ASME | NTERNATI ONAL ( ASMVE)

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
(I'nch Series)

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

COMMVERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-1925 (Rev A; Notice 1) Shield, Expansion (Nail
Anchor)

1.2 SUBM TTALS

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

SD- 04 Dr awi ngs
M scel | aneous Metal Itens; FIO

Detail drawi ngs indicating material thickness, type, grade, and cl ass;

di mensi ons; and construction details. Draw ngs shall include catal og cuts,
erection details, manufacturer's descriptive data and installation
instructions, and tenplates. Detail drawings for the followi ng itens: hand
rail, access gates, and other mscell aneous netal work

.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
neasur enents necessary before fabrication. WlIlding to or on structura
steel shall be in accordance with AW D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123/ A 123M as applicable. Exposed fastenings shall be conpatible
materials, shall generally match in color and finish, and shall harnonize
with the material to which fastenings are applied. WMaterials and parts
necessary to conplete each item even though such work is not definitely
shown or specified, shall be included. Poor matching of holes for
fasteners shall be cause for rejection. Thickness of metal and details of
assenbly and supports shall provide strength and stiffness. Joints exposed
to the weather shall be formed to exclude water

PART 2 PRODUCTS

2.

2.

2.

1 MATERI ALS
1.1 Cener al

Materials indicated on the drawings or required in the work and not covered
el sewhere by detail ed requirenents shall conformto the requirenents of
this section. 1In all cases not specifically covered in these
specifications, the Contractor shall furnish approved hi ghest grade
commercial materials or products which are suitable for the i ntended use of
the item

1.2 Structural Shapes and Pl ates

Steel structural shapes and plates shall conformto ASTM A 36/ A 36M
Gal vani zed coatings where required, shall conformto ASTM A 123/ A 123M

. 1.3 St eel Pipes

Steel pipe shall conformto ASTM A 53/ A 53M Type E or S, Grade A
gal vani zed nomi nal size and wei ght unl ess noted ot herwi se.

1.4 Corrosion-Resisting Steel Bolts and Anchor Bolts
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Corrosion-resisting steel bolts and anchor bolts shall conformto ASTM A 276,
Class 304, Condition A, or the applicable requirements of ASTM A 320/ A 320M
G ade BS.

2.1.5 Bolts

Bolts shall conformto ASME B18. 2. 1.
2.1.6 Nut s

Nuts shall conformto ASME B18.2.2. Nuts shall be gal vani zed.
2.1.7 Expansi on Anchors

Expansi on anchors shall conformto the applicable requirenents of CID
A- A-1925. Anchors shall be multiple unit with inside thread.

2.1.8 Concrete, Mirtar and G out

Concrete, nortar and grout shall conformto the requirenents of Section
03307 CONCRETE FOR M NOR STRUCTURES

PART 3 EXECUTI ON
3.1 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is permtted. Steel with
welds will not be accepted, except where welding is definitely specified or
called for on the drawings. All bolts, nuts, and screws shall be tight.
Work shall be accurately set to established |lines and el evati ons and
securely fastened in place. Anchorage shall be provi ded where necessary
for fastening mscell aneous netal and wood itens securely in place
Anchorage not otherw se specified or indicated shall include slotted
inserts nmade to engage with the anchors, expansion shields, and

power -driven fasteners when approved for concrete; machine and carri age
bolts for steel; and lag bolts and screws for wood.

3.2 FI NI SHI NG

In general, tolerances for machi ne-finished surfaces designated by
nondeci mal di nensions shall be within 0.156 inches. Sufficient machining
stock shall be allowed on placing pads to insure true surfaces of solid
material. Finished contacts of bearing surfaces shall be true and exact to
secure full contact. Al drilled holes for bolts shall be accurately

| ocated and drilled fromtenpl ates.

3.3  ZINC COATI NG ( GALVAN ZI NG)

Zinc coatings shall be applied in a manner and of a thickness and quality
conformng to ASTM A 123/ A 123M Al l exposed ferrous netal work, except
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cast-iron and corrosion resistant steel and itens to be conpletely enbedded
in concrete, shall be gal vani zed unl ess other protective coatings are
specified. Metalwork, including conpleted railing assenblies, shall be

gal vani zed after fabrication. |In the event that any portion of gal vani zed
netal work is abraded or otherw se danaged to the extent that the base netal
i s exposed, such danmaged or abraded portions shall be neatly covered with
Grade 50B sol der conformng to the requirenments of ASTM B 32.

3.4 VELDI NG

Wel di ng shall conformto the provisions of AWs D1.1. Wl ders who have not
been certified within two years of the date of conmmencenent of work under
this contract will not be allowed to performthe work

3.5 BOLTED CONNECTI ONS

Bolt holes shall be reaned normal to the nenmber and shall be truly
cylindrical throughout. Unless otherw se specified, holes for bolts shal
not be nore than 0.0625 inches larger than the dianeter of the bolt.
Cutting bolt holes with a torch will not be pernmitted w thout the prior
witten approval of the Contracting Officer. Materials and parts necessary
to conplete each item even though such work is not definitely shown or
speci fied, shall be included. Poor nmatching of holes for fasteners shal

be cause for rejection. Fastenings shall be conceal ed where practicabl e.

3.6 EXCAVATI ON

Excavation for concrete-enbedded itens shall be of the dinensions indicated
on the drawings. Holes shall be cleared of | oose materials prior to
pl acenent of concrete.

3.7 ACCESS GATE

Access gates shall be installed at the |ocations indicated on the draw ngs.
Access gates shall be fabricated in the shop from standard wei ght stee
pi pe conformng to ASTM A 53/ A 53M All access gate conponents shall be
gal vani zed. Wl ded, cut, danaged, and defornmed areas of gal vani zi ng netal
shal |l be neatly coated with Grade 50B sol der conforning to ASTM B 32. The
gate shall be installed in such a manner that they work freely. The
Contractor shall exanm ne the operation of all pipe gates not sooner than 30
days after installation for ease of operation. Any gates that cannot be
operated by one person shall be repaired (including any required structura
nodi fications) by the Contractor at no additional cost to the Governnent,
and requirements for repair shall conformto the requirenents for bolts for
steel; and lag bolts and screws for wood.

3.8 Pl PE BOLLARDS

Pi pe bollards shall be fabricated with heavy duty steel pipe conformng to
ASTM A 53/ A 53M Type E or S, weight STD, black finish as indicated on the
drawi ngs. Pipe bollards shall be set vertically in concrete encasenents.
Concrete for encasenents and pipe fill shall conformto ASTM C 94/ C 94M
havi ng a conpressive strength of 3,500 psi.
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-- End of Section --
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