SECTI ON 02012

SUBSURFACE | NVESTI GATI ON AND TESTI NG

PART 1 - GENERAL

1.0 REFERENCES

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

designation only.

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

ASTM D 1557

ASTM D 1586

ASTM D 2216

ASTM D 2487

ASTM D 2937

ASTM D 4318

1.1 GENERAL

Moi sture-Density Relations of Soils and
Soi | - Aggregate M xtures Using 10 I b Ranmer
and 18 in. drop

Penetration Test and Split Barrel Sanpling
of Soils

Laboratory Determ nati on of Water
(Moi sture) Content of Soil, Rock, and Soi
Aggregate M xture

Classification of Soils for Engineering
Pur poses

Density of Soil in Place by the Drive
Cyl i nder Met hod

(1993) Liquid Limt, Plastic Limt, and
Plasticity I ndex of Soils

The work specified herein consists of the obtaining of undisturbed sanples in
accordance with ASTM D 2937, disturbed sanples in accordance with ASTM D
1586, determ nation of water content, determ nation of in-place density and
determ nati on of noisture-density rel ationships.

1.2 LCOCATION OF TESTI NG SI TES

Testing sites shall be |located throughout all bases and shall consist of
obt ai ni ng test sanples along the centerline of existing roadways (or al ong

ot her portions of the roadway cross sections, as specified in individual task
orders) at a frequency not |less than every 100 feet. Test sites are
estimated to be between one half nmle and six nmles |ong.

2.0 SAMPLI NG

Sanpl es shall be taken of the roadway cross section down to and including the
first one foot of existing subgrade, except that in no case will holes be

drilled deeper than ten feet.
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2.2 UNDI STRUBED SAMPLES

Sanpl es shall be obtai ned per ASTM D 2937 using a 6 inch I.D. by 30 inch
pitcher barrel or approved nmethod for 30 inch | ong sanpl es.

2.3 DI STURBED SAVPLES

Samples, if required by individual task orders, shall be obtained in
accordance with ASTM 1586 usi ng as ASTM Standard split spoon penetroneter (2
inch OD. by 1 3/8inch 1.D by 24 inches in length). a 140 pound safety
hamrer with 30 inches of freefall using an automatic system or a cathead and
rope (maxi mumof 2 waps) is required for conducting the SPT's.

2.4 TESTING

The following tests will be conducted on all sanples taken. A report in
accordance with applicable ASTM Standards will be prepared and furnished the
Contracting O ficer's Representative. Testing shall be the responsibility of
the Contractor and shall be conducted by an approved comercial testing

| aboratory. The laboratory shall provide a copy of the report, signed by an
aut hori zed person, to the Contracting Oficer's Representative, at the tine
that it is furnished to the Contractor

2.5 MJ STURE CONTENT

Moi sture content of each distinctly different type of soil or soil/aggregate
m xture encountered shall be determined in accordance with ASTM D 2216.

2.5 MJ STURE- DENSI TY RELATI ONSHI PS

Moi sture-Density Relation for the subgrade and any subbase | ayers shall be
determ ned in accordance with ASTM D 1557.

2.6 | N-PLACE DENSI TY

In-Place Density of subgrade and subbase |ayers shall be determined in
accorance with ASTM D 2937.

2.7 SAL CLASSIFI CATI ON

Engi neering classification for each distinctly different type of soil will be
obtai ned in accordance with ASTM D 2487.

2.8 DRILL SETUP AND DEMOBI LI ZATI ON

Drill setup shall consist of all operations necessary to put the drill rig in
operation, including erecting the drill rig and providing associ at ed

equi prent, water supply and other itens as required. Denobilization shal
consi st of the renoval fromthe site of all plant and equi pnent and tenporary
installations after conpletion of the work and restoration of the work sites
as nearly as possible to their original condition

2.9 HANDLI NG OF DRILL CORES

The Contractor shall prepare a safe place for handling and storing cores at
the drill site as approved by the Contracting Oficer's Representative.
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3.0 CARE AND DELI VERY OF SAWMPLES

Core boxes required for the storage and preservation of the cores shall be
furni shed by the Contractor. Each core box will contain the entire core from
one hole. The Contractor shall be solely responsible for preserving al
sanmples in good condition. He shall keep descriptive |ables and designations
on boxes clean and legible until final delivery of sanples to the approved

| aboratory.

**********************************END G: SECTI O\l*****************************
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SECTI ON 02230

CLEARI NG AND GRUBBI NG
06/ 97

PART 1 GENERAL

1.1 DEFI NI TI ONS

1.1.1 C earing
Clearing shall consist of the felling, trimmng, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for renoval, including down tinber, snags, brush, and rubbish
occurring in the areas to be cl eared.

1.1.2 G ubbi ng
G ubbi ng shall consist of the renoval and di sposal of stunps, roots |arger
than 75 mm 3 inches in dianmeter, and matted roots fromthe designated
grubbi ng areas.

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

SD- 18 Records

Materials Cther Than Sal abl e Tinber; FIO

Witten perm ssion to di spose of such products on private property shall be
filed with the Contracting Oficer.

1.3 MEASUREMENT

1.3.1 Measured O earing
Cl earing shall be measured in acres of clearing actually perfornmed. Areas
of light brush, shrubs, and other vegetation that can be cut with a brush
hook, scythe, or mow ng machi ne shall not be nmeasured as clearing.

1.3.2 Measured G ubbi ng
G ubbi ng shall be measured in acres of grubbing actually perfornmed. Areas
where tree roots and tinber are less than 75 nm 3 inches in dianeter and
areas where roots of brush, shrubs, and other vegetation can be renoved by
pl owi ng shall not be neasured as grubbi ng.

1.3.3 Measured O earing and G ubbi ng

Cl earing and grubbing shall be nmeasured in hectares acres of clearing and
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grubbi ng actual Iy perforned.

.3.4 Measured Tree Renoval

Tree renmoval shall be neasured by the nunber of trees of stated sizes
renoved from areas outside the clearing and grubbing areas. The size shal
be determ ned by the average dianmeter of the trunk 1 m4 feet above the
ground line. The size of stunps designated for renoval as trees shall be
determ ned by the dianmeter of the trunk 1 m4 feet above the ground |ine.
The di ameter shall be neasured to the nearest 25 nmfull inch

.4 PAYMENT

4.1 Paid C earing

Payment for clearing will be made at the contract unit price per hectare
acre for clearing, and this price shall constitute full conpensation for

all |abor, equipnment, tools, and incidentals necessary to conplete the work
speci fied herein.

.4.2 Pai d G ubbi ng

Payment for grubbing will be made at the contract unit price per hectare
acre for grubbing, and this price shall constitute full conpensation for

all |abor, equipnment, tools, and incidentals necessary to conplete the work
speci fied herein.

.4.3 Pai d Cl earing and G ubbing

Payment will be made at the contract unit price for clearing and grubbing,
and this price shall constitute full conpensation for all |abor, equipnent,
tools, and incidentals necessary to conplete the work specified herein.

.4.4 Pai d Tree Renoval

Payment for tree renoval will be nade at the contract unit price for
renoving trees, or stunps designated as trees, that are outside the area
designated for clearing or grubbing in accordance with the foll ow ng
schedul e of sizes:

PART 2 PRODUCTS (Not Appl i cabl e)

PART 3 EXECUTI ON

3.

1 CLEARI NG

Trees, stunps, roots, brush, and other vegetation in areas to be cl eared
shall be cut off flush with or bel ow the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing. Trees designated to be left standing within the cleared areas
shall be trimed of dead branches 40 nm 1-1/2 inches or nore in dianeter
and shall be trimed of all branches the heights indicated or directed.

Li nbs and branches to be trinmed shall be neatly cut close to the bole of
the tree or main branches. Cuts nore than 40 nm 1-1/2 inches in dianeter
shal |l be painted with an approved tree-wound paint. Trees and vegetation
to be left standing shall be protected from damage incident to clearing,
grubbi ng, and construction operations by the erection of barriers or by
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such other neans as the circunstances require. [Cearing shall also
i ncl ude the renoval and di sposal of structures that obtrude, encroach upon
or otherw se obstruct the work.]

.2 GRUBBI NG

Material to be grubbed, together with | ogs and other organic or netallic
debris not suitable for foundation purposes, shall be renoved to a depth of
not | ess than 455 nm 18 i nches bel ow the original surface |evel of the
ground in areas indicated to be grubbed and in areas indicated as
construction areas under this contract, such as areas for buildings, and
areas to be paved. Depressions made by grubbing shall be filled with
suitable material and conpacted to nake the surface conformwth the

ori ginal adjacent surface of the ground.

.3 TREE REMOVAL

VWere indicated or directed, trees and stunps that are designated as trees
shal |l be renoved from areas outside those areas designated for clearing and
grubbing. This work shall include the felling of such trees and the
renoval of their stunps and roots as specified in paragraph GRUBBI NG Trees
shal | be di sposed of as specified in paragraph D SPOSAL OF MATERI ALS

.4 DI SPCSAL OF MATERI ALS
.4.1 Sal abl e Ti nber

Al felled tinber fromwhich saw | ogs, pul pwood, posts, poles, ties, mne
props, or cordwood can be produced shall be considered as sal able tinber,
and shall be trimed of linbs and tops, sawed into sal able | engths of 2
meters, 6 feet, and stockpiled at |ocations as directed. The disposal of
the stockpiled tinber will be by the Governnent.

.4.2 Materials O her Than Sal abl e Ti nber

Logs, stunps, roots, brush, rotten wood, and other refuse fromthe clearing
and grubbi ng operations, except for salable tinber, shall be disposed of
outside the limts of Government-controlled |and at the Contractor's
responsi bility, except when otherwi se directed in witing. Such directive
will state the conditions covering the disposal of such products and wl|l

al so state the areas in which they may be pl aced.

-- BEnd of Section --
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ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

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

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

ASTM C 131 (1996) Resistance to Degradation of Small -
Si ze Coarse Aggregate by Abrasion and
I mpact 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 1992) Sanpling Aggregates
ASTM D 422 (1963; R 1990) Particle-Size Analysis of Soils
ASTM D 1556 (1990; R 1996) Density and Unit Weight of

Soil in Place by the Sand- Cone Met hod

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

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

ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3740 (1996) M ni mum Requi renments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils
Page 1
ASTM D 5255 (1992) Certification of Personnel Engaged
in the Testing of Soil and Rock
ASTM E 11 (1995) Wre-Cloth Sieves for Testing Purposes

DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS
CESPK PAM 415-1-2 Construction Control Manua
CCE CRD-C 171 Det er mi ni ng Percentage of Crushed
Particles in Aggregate
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 st ened and nechanically stabilized by conpaction

1.2.2 Degree of Comnpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557 Procedure C



abbrevi ated herei nafter as percent |aboratory nmaxi mumdry density.
1.3  GENERAL

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

1.4 UNI T PRI CES
1.4.1 Measur ement

The quantity of graded, crushed aggregate base course conpl eted and
accepted will be neasured in cubicneters. yards. The volunme of graded,
crushed aggregate base course in place and accepted will be determ ned by
t he average job thickness obtained in accordance w th paragraph TH CKNESS
CONTROL and the di nensions indicated.

1.4.2 Paynment
1.4.2.1 Quantity of Graded, Crushed Aggregate Base Course
Quantity of graded, crushed aggregate base course, as specified above, wll

be paid for at the contract unit price (square yards), including the
furni shing of all other necessary |abor and incidentals.
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1.5 SUBM TTALS

Government approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
foll owi ng shall be subnitted in accordance with Section 01300 SUBM TTAL

SD- 01 Data
Pl ant, Equi prrent, Machi nes, 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 prent being calibrated. Copies of field test results within 24 hours
after the tests are performed. Certified copies of test results for

approval not |ess than 30 days before material is required for the work.

SD- 18 Records

Waybill's and Delivery Tickets; FIO Coarse Aggregate; FIO

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



1.6 WAYBI LLS AND DELI VERY TI CKETS

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

1.7 WEATHER LI M TATI ONS

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

1.8 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.8.1 General Requirenents

Pl ant, equi prent, nmachines, and tools used in the work shall be subject to
approval and shall be maintained in satisfactory working condition at al
times. Other compacting equi pmrent may be used in lieu of that specified,
where it can be denpnstrated that the results are equivalent. The
equi prent shall be adequate and have the capability of producing the
results specified.
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1.8.2 St eel - Wheel ed Rol lers

St eel -wheel ed rollers shall be the self-propelled type weighing not |ess
than 9072 kgl0 tons, with a m ni num wei ght of 53 kg/cnB00 pounds/inch w dth
of rear wheel. Weels of the rollers shall be equipped with adjustable
scrapers. The use of vibratory rollers is optional

1.8.3 Pneumatic-Tired Roll ers

Pneurmatic-tired rollers shall be |oaded to weigh a m ni mum of 11,400 kg
25,000 pounds and have four or nore tires. Tires shall be inflated to a
m ni mum pressure of 420 kPa60 psi. The | oading shall be equally
distributed to all wheels, and the tires shall be uniformy inflated.
Towi ng equi pnent shall al so be pneumatic-tired.

1.8.4 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling
unit capabl e of moving the spreader and material truck. The device shal

be steerable and shall have variable speeds forward and reverse. The
spreader and propelling unit shall be carried on tracks, rubber tires, or
drumtype steel rollers that will not disturb the underlying material. The
spreader shall contain a hopper, an adjustable screed, and outboard bunper
rolls and be designed to have a uniform steady flow of material fromthe
hopper. The spreader shall be capable of laying material wi thout
segregation across the full width of the lane to a uniformthickness and to
a uniforml oose density so that when conpacted, the |ayer or |ayers shal
conformto thickness and grade requirenents indicated. The Contracting
Oficer may require a denonstration of the spreader prior to approving use
in performance of the work.

1.8.5 Sprinkl i ng Equi prent
Sprinkling equi pment shall consist of tank trucks, pressure distributors,

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



1.8.6 Tanpers

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

1.8.7 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition,
one 3.66 neter (12 foot)12-foot straightedge for each bitum nous paver, for
use in the testing of the finished surface. Straightedge shall be made
avai | abl e for Governnent use. Strai ghtedges shall be constructed of

al um num or other |ightweight nmetal and shall have bl ades of box or

box-gi rder cross section with flat bottomreinforced to insure rigidity and
accuracy. Straightedges shall have handles to facilitate novenent on
pavemnent .
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1.9 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
separately.

1.10 SAMPLI NG AND TESTI NG
1.10.1 General Requirenents

Sanpling and testing shall be performed by an approved comrercial testing

| aboratory subject to approval and neeting the requirenments of ASTM D 3740.
Testing personnel shall be certified for the requirements outlined in ASTM
D 5255. 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 Government. Cost incurred for any subsequent inspection
requi red because of failure of the facilities to pass the first inspection
will be charged to the Contractor. Tests shall be performed as specified
herein after to insure that materials and conpaction neet specified
requirements. Field test information shall be subnmitted on a "Density Test

Log" which shall include but not be limted to the followi ng: test date,
test number, feature of work, station/location, offset, elevation, inplace
dry unit weight, noisture content, percent conpaction, pass or fail, test

nmet hod, and gradation
1.10.2 Test Results
Copies of test results shall be furnished to the Contracting Officer within

24 hours of conpletion of tests. Results shall verify that materials
conply with this specification. When a material source is changed, the new

material will be tested for conpliance. Wen deficiencies are found, the
initial analysis shall be repeated and the material already placed shall be
retested to determne the extent of unacceptable material. Al in-place

unacceptabl e material shall be replaced or nodified as directed by the
Contracting O ficer.

1.10.3 Sanpl i ng

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

1.10.4 Field Density with Misture Content



Field in-place density shall be determ ned in accordance with ASTM D 1556.
Cal i bration curves and calibration test results shall be furnished within
24 hours of the conclusion of the tests. Performtwo tests per each

i ncrenent or fraction of 1000 square mnetersl1000 square yards placed during
each 8 hour shift.
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1.10.5 Gradation with Atterberg Limts

Before starting work, at |east one sanple of material shall be tested in
accordance with ASTM C 136 and ASTM D 422 on sieves conforming to ASTM E 11.
Atterberg limits shall be determned by the test nmethod outlined in ASTM D
4318. After the initial test, performtwo sets of tests, on conpacted
material, for every 5 field density tests.

1.10.6 Mbi st ure-Density Rel ationship

Mbi sture-density relationshi ps from bul k sanpl es shall be established with
the test nmethod outlined in ASTM D 1557, Procedure C. Perform one test for
every 5 field density tests (with not less than 1 test for each type of
material ).

1.10.7 Degr adati on Tests

Degradation tests shall be perfornmed on bul k sanples in accordance with
ASTM C 131. One test shall be run for every five field density tests (with
not less than 1 test for each type of material).

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Aggr egat es

Aggregates shall consist of crushed stone, crushed gravel, angul ar sand, or
ot her approved material. Aggregates shall be durable and sound, free from
lunps of clay, organic matter, objectionable coatings, and other foreign
material. Material retained on a 4.75 nmNo. 4 sieve shall be known as
coarse aggregate and that passing the 4.75 mrNo. 4 sieve shall be known as
bi nder material .

2.1.1.1 Coar se Aggregate

Only one type of coarse aggregate shall be used on the project. Coarse
aggregates, consisting of angular fragnents of uniformdensity and quality,
shal | have a percentage of wear not to exceed 40 percent after 500
revol uti ons when tested in accordance with ASTM C 131. The anount of flat
and el ongated particles shall not exceed 30 percent. A flat particle is
one having a ratio of width to thickness greater than 3, and an el ongated
particle is one having a ratio of length to width greater than 3.

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

b. Crushed Stone: Crushed stone retained on each sieve specified
shall contain the crushed pieces and freshly fractured faces as
requi red under COE CRD-C 171.
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2.1.2 Bi nder Materia

Bi nder material shall consist of screenings, angular sand, or other finely
di vided mineral matter processed or naturally conmbined with the coarse
aggregate. Liquid-limt and plasticity-index requirements shall apply to
any conmponent that is blended to neet the required gradation and shall also
apply to the conpleted course. The portion of any conmponent or of the

conpl eted course passing the 0.425 mMNo. 40 sieve shall be either

nonpl astic or have a liquid linmt not greater than 25 and a plasticity

i ndex not greater than 5.

2.1.3 Gradati on

Requi rements for gradation specified shall apply to the conpl eted base
course. The aggregates shall have a 25 mml-inch maxi num size and shall be
continuously graded within the following limts:

Si eve Percent by Wei ght Passing
Desi gnati on Squar e- nesh Si eve (a)(b)(c)
1 - Inch 100

3/4 Inch 87- 100

No. 4 30- 65

No. 30 5-35

No. 200 0-12

(a) Simlar to Class 2 Aggregate Base, 3/4-inch Maxi num as
specified in Section 26 of the State of California Department of
Transportation Standard Specifications.

(b) Particles having dianmeters | ess than No. 200 standard
sieve shall not be in excess of 3 percent by weight of the total sanple
tested.

© The val ues 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 |ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
with power sweepers or power broons, except that hand broons nay be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. Gade stakes shall be in lines paralle
to the centerline of the area under construction and suitably spaced for
string |ining.

3.2 OPERATI ON OF AGGREGATE SOURCES
Aggregates shall be obtained fromoff-site sources.
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3.3 PREPARATI ON OF UNDERLYI NG COURSE
3.3.1 General Requirenents

Bef ore constructing aggregate base course, the previously constructed



under|yi ng course shall be cl eaned of foreign substances. Ruts or soft,

yi el di ng spots that may appear in the underlying course, areas having

i nadequat e conpaction, and deviations of the surface shall be corrected.
Stabilization may be acconplished by nixing base course material into the
under | yi ng course and conpacti ng by approved net hods. Properly conpacted
material will be considered as part of the underlying course. Finished
underlyi ng course shall not be disturbed by traffic or other operations and
shall be maintained in a satisfactory condition until base course is placed.

3.3.2 Grade Control

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

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

3.4 | NSTALLATI ON
3.4.1 M xi ng and Pl aci ng

Materials shall be mixed 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 uniform opti mum water content for
conpaction. The Contractor shall nake such adjustnents in mixing or

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

3.4.2 Edges of Base Course

Approved material shall be placed al ong edges of aggregate base course in
such quantities as will conpact to thickness of the course being
constructed, or to the thickness of each layer in a multiple |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 conmpacting of each
| ayer of base course.

3.4.3 Conpacti on

Each | ayer of aggregate base course shall be conpacted. Water content
shal |l be nmaintained at optinum Density of conpacted m xture shall be at
| east 98 percent of the |aboratory maxi numdry density. Rolling shal
begin at the outside edge of the surface and proceed to the center
over | appi ng 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 displacenent of the aggregate does not
occur. Areas inaccessible to the rollers shall be conpacted with
nmechani cal tanpers, and shall be shaped and finished by hand net hods.
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3.4.4 Layer Thickness

Conpact ed thickness of the aggregate course shall be as indicated. No
| ayer shall be in excess of 6 inches nor |less than 3 inches in conpacted
t hi ckness.

3.4.6 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,
reconpact ed, or replaced as directed.

3.4.6.1 Snoot hness

Surface of each layer shall show no deviations in excess of 3/8 inch when
tested with the 12-foot strai ghtedge. Devi ati ons exceedi ng this anmount shal
be corrected by renoving material and replacing with new nmaterial, or by
rewor ki ng existing material and conpacting, as directed.

3.4.6.2 Thi ckness Contro

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

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

3.5 FI ELD QUALI TY CONTROL

3.5.1 Field Density Wth Misture Content
Performtwo field density tests with nmoisture contents for each increnent
or fraction of 1000 square yards placed during each 8 hour shift.

3.5.2 Gradation Wth Atterberg Limts

Before starting work, at |east one sanmple of material shall be tested for
gradation and Atterberg limt conpliance. After the initial test, perform
two sets of tests, on conpacted material, for every 5 field density tests.

3.5.3 Mbi st ure-Density Rel ationship
Perform one noisture-density relationship test for every 5 field density
tests (with not less than 1 test for each type of material).

Page 9

3.5.4 Degr adati on Tests

One degradation test shall be run for every five field density tests (with
not less than 1 test for each type of material).

3.5.5 Snoot hness

Measurenments for deviation fromgrade and cross section shown shall be
taken in successive positions parallel to the road centerline with a 12-foot
strai ght edge. Measurenents shall al so be taken perpendicular to the road
centerline at 50 foot intervals.

3.5.6 Thi ckness

Thi ckness of the base course shall be neasured at intervals in such a
manner as to ensure one measurenent for each 250 square yards of base
course. Measurenents shall be made by taking differential elevations at
presel ected | ocati ons between the subgrade and the top of the conpleted
base course. Locations and subgrade el evations shall be delivered to the
Corps QA Inspector prior to base course placenent. Locations and top of
base course el evations shall be delivered to the Corps QA Inspector within



24 hours of base course conpletion.

3.6 TRAFFI C

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

3.7 MAI NTENANCE
The aggregate base course shall be maintained in a satisfactory condition
until accepted. Maintenance shall include i mediate repairs to any defects

and shall be repeated as often as necessary to keep the area intact.

3.8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

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

-- End of Section --
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SECTI ON 02300
EARTHWORK
12/ 97

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

ASTM D 1140 (1992) Ampunt of Material in Soils Finer than
the No. 200 (75-mcrometer) Sieve

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

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

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

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

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3740 (1996) M ni mum Requi renments for Agenci es Engaged
In the Testing and/or |nspection of Soil and
Rock as Used in Engi neering Design and
Construction

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils
ASTM D 5255 (1992) Certification of Personnel Engaged in the
Testing of Soil and Rock
ASTM D 5268 (1992; R 1996) Topsoil Used for Landscapi ng
Pur posed
ASTM E 329 (1990) Eval uation of Testing and | nspection

Agenci es as Used in Construction
DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS
EM 385-1-1 Saf ety and Heal t h Requirenents Manual

CESPK PAM 415-1-2 Constructi on Control Manual

Page 1



1.2 MEASUREMENT

1.2.1 Excavati on

The unit of neasurenent for excavation and borrow will be the cubic yard,
conputed by the average end area nethod from cross sections taken before and
after the excavation and borrow operations. The volume to be paid for will be the

nunber of cubic yards of material neasured in its original position and renoved
fromthe excavati on and borrow areas, including the excavation for ditches,
gutters, and channel changes, when the material is acceptably utilized or

di sposed of as herein specified. The nmeasurements will include authorized
excavation of rock, authorized excavation of unsatisfactory subgrade soil, and
the volunme of |oose, scattered rocks and boul ders collected within the linmts of
the work; allowance will be made on the sane basis for selected backfill ordered
as replacenment. The neasurement will not include the volume of subgrade nmateria
or other material that is scarified or plowed and reused in-place, and will not

i ncl ude the volume excavated w thout authorization or the volune of any materia
used for purposes other than directed. The volunme of overburden stripped from
borrow pits and the volume of excavation for ditches to drain borrow pits, unless
used as borrow material, will not be measured for paynment. The neasurenent wil
not include the volunme of any excavation perforned prior to the taking of

el evations and neasurenments of the undi sturbed grade.

1.2.2 Topsoi | Requirenments

Separ ate excavation, hauling, and spreading or piling of topsoil and

rel ated miscel l aneous operations will be considered subsidiary obligations
of the Contractor, covered under the contract unit price for excavation

1.3 PAYMENT

Payment will constitute full conpensation for all |abor, material, and equi pment,
tool s, supplies, and incidentals necessary to conplete the work.

1.3.1 Cl assifi ed Excavati on

Classified excavation will be paid for at the contract unit prices per cubic yard
for common or rock excavation

1.3.2 Uncl assi fi ed Excavation

Uncl assi fied excavation will be paid for at the contract unit prices per cubic
yard.

1.3.3 Bor r ow

Borrow will be paid for at the contract unit price per cubic yard.

1.4 DEFINTIONS
1.4.1 Satisfactory Materials

Satisfactory materials shall conmprise any materials classified by ASTM D

2487 as GW GP, GM GP-GM GMWGM GC, GP-GC, GMGC, SW SP, SM SWSM SC, SW SC,
SP-SM SP-SC, and CL. Satisfactory materials for grading shall have a

maxi mum particle size of 2 inches in any dinmension. The portion passing the No.
40 standard sieve shall have a liquid Iimt of no greater than 35 when tested in
accordance with ASTM D 4318.

1.4.2 Unsatisfactory Materials

Materials which do not conply with the requirements for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
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material classified as satisfactory which contains root and other organic
matter or frozen material. The Contracting O ficer=s Representative shall be
notified of any contam nated materi al s.

1.4.3 Unstable Materials

Materials that rut or shove under the wheels of construction equi pment due to
excessive noisture are unstable and unsatisfactory. Potentially unstable
materials are fine grained soils with noisture contents near or above the plastic
limt of 5 or nore percent above the ASTM D 1557 optimum water content. Unstable
materials are also indicated by waving, rutting, and shoving under the wheels and
rollers of construction equi pnent. Unstable material may be encountered at this
site during construction. Unstable material will require discing and drying

and/ or replacenment and di sposal. No additional conpensation shall be forthcom ng
for the extra construction effort, time |oss, or any other costs of remediation
for unstable conditions.

1.4.4 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557 Procedure C
abbrevi ated herein as the percent of |aboratory maxi mum density.

1.4.5 Topsoi

Material suitable for topsoils obtained fromoffsite areas and neeting the
percentages outlined in Table 1 of ASTM D 5268 is defined as topsoil

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

SD- 08 Statenents
Eart hwor k; GA.

Procedure and | ocation for disposal of unused satisfactory materi al
Proposed source of borrow materi al

SD- 09 Reports
Testing; FIO
Wthin 24 hours of conclusion of physical tests, 2 copies of test results,
i ncluding calibration curves and results of calibration tests. Information shal
be submitted on a DENSITY Test Log@ which shall include but not be limted to the
followi ng: test date, test number, feature of work, station/ location, offset,
el evation, in place dry unit weight, noisture content, percent comnpaction, pass
or fail, test nethod, and soil classification

SD- 13 Certificates
Testing; FIO
Qualifications of the cormercial testing |aboratory or Contractor's testing

facilities in accordance with ASTM D 3740 and ASTM E 329. Qualifications of
testing personnel in accordance with ASTM D 5255.
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SD- 18 Records

Eart hwor k; GA.

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

1.6 SUBSURFACE DATA
Subsurface soil boring |ogs are as shown in the Task Order

1.7 CLASSI FI CATI ON OF EXCAVATI ON

Excavation specified shall be done on a classified basis, in accordance
with the follow ng designations and classifications.

1.7.1 Commpn Excavati on

Conmon excavation shall include the satisfactory renoval and di sposal of
all materials not classified as rock excavati on.

1.8 BLASTI NG
Blasting will not be pernitted.

1.9 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be disposed of in
desi gnat ed waste di sposal or spoil areas. Satisfactory material renoved
from excavati ons shall be used, insofar as practicable, in the construction
of fills, embanknments, subgrades, shoul ders, bedding (as backfill), and for
simlar purposes. No satisfactory excavated material shall be wasted

wi t hout specific witten authorization. Satisfactory material authorized
to be wasted shall be disposed of in designated areas approved for surplus
mat eri al storage or designated waste areas as directed. New y designated
wast e areas on CGovernnent-controlled | and shall be cleared and grubbed

bef ore di sposal of waste material thereon. Coarse rock from excavations
shal | be stockpiled and used for constructing slopes or enmbanknments

adj acent to streans, or sides and bottons of channels and for protecting
agai nst erosion. No excavated material shall be disposed of to obstruct

the flow of any stream endanger a partly finished structure, inpair the
efficiency or appearance of any structure, or be detrinental to the

conpl eted work in any way.

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 STRIPPING OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 2 inches.

Topsoil shall be spread on areas already graded and prepared for topsoil, or
transported and deposited in stockpiles convenient to areas that are to receive
application of the topsoil later, or at locations indicated or specified. Topsoi
shal | be kept separate from other excavated materials, brush, litter

obj ectionabl e weeds, roots, stones larger than 2 inches in dianeter, and ot her
materials that would interfere with planting and mai nt enance operations. Any
surplus of topsoil from excavations and grading shall be stockpiled in |ocations
i ndi cated or renpved fromthe site as shown in the Task O der

Page 4
3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia

encountered within the Iimts of the project to the lines, grades, and

el evations indicated and as specified. Deep excavation shall be conducted in
conformance with the safety requirements of Section 25 of EM 385-1-1. Grading



shall be in conformity with the typical sections shown and the tol erances
specified in paragraph FIN SH NG Satisfactory excavated materials shall be
transported to and placed in fill or enmbanknent within the linmts of the work.
Unsatisfactory materials encountered within the limts of the work shall be
excavat ed bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent

shall be included in excavation. Surplus satisfactory excavated materi al

not required for fill or enbanknent shall be di sposed of in areas approved

for surplus material storage or designated waste areas. Unsatisfactory

excavated material shall be disposed of in designated waste or spoi

areas. During construction, excavation and fill shall be performed in a

manner and sequence that will provide proper drainage at all tinmes.

Material required for fill or enbanknent in excess of that produced by
excavation within the grading limts shall be excavated from borrow areas.

3.2.1 Unstabl e Materials

The Corps Field Representative (QA) will be notified when unstable materials are

encountered so that neasurements can be taken and excavation quantities agreed
to. No additional compensation shall be forthcom ng for excavation or over-
excavation perforned w thout the know edge and authorization of the Contracting
O ficer's Representative. No additional conpensation shall be forthconing for

t he excavation, overexcavation, and replacenent of material rendered unstable by
Contractor managed operations. A nodification to the Task Order will be

aut horized for instances where there are substantial conflicts between the
exploration logs and the materials encountered during construction

3.2.2 Ditches, CGutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconplished by
cutting accurately to the cross sections, grades, and el evati ons shown. Ditches
and gutters shall not be excavated bel ow grades shown. Excessive open ditch or
gutter excavation shall be backfilled with satisfactory, thoroughly conpacted,
material or with suitable stone or cobble to grades shown. Material excavated
shal | be di sposed of as shown or as directed, except that in no case shal
materi al be deposited less than 4 feet fromthe edge of a ditch. The Contractor
shal | maintain excavations free fromdetrimental quantities of |eaves, brush,
sticks, trash, and other debris until final acceptance of the work.

3.2.3 Drai nage Structures

Excavations shall be nade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placement and renoval of forns for the full Iength and wi dth of
structure footings and foundati ons as shown. Rock or other hard foundation
materi al shall be cleaned of | oose debris and cut to a firm |evel
stepped, or serrated surface. Loose disintegrated rock and thin strata
shal | be renpved. When concrete or nasonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
the final grade |level shall not be nade until just before the concrete or
masonry is to be placed.
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3.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to nmeet the requirements and conditions
of the particular fill or embankment for which it is to be used. Borrow
materi al shall be obtained fromthe borrow areas shown or from ot her
approved sources, either private or within the limts of the project site,
sel ected by the Contractor. Unless otherwi se provided in the contract, the
Contractor shall obtain fromthe owners the right to procure material, pay
royalties and other charges involved, and bear the expense of devel opi ng

t he sources, including rights-of-way for hauling. Borrow material from
approved sources on Government-controlled | and may be obtai ned w t hout
paynment of royalties. Unless specifically provided, no borrow shall be
obtained within the limts of the project site without prior witten



approval . Necessary clearing, grubbing, and satisfactory drai nage of
borrow pits and the disposal of debris thereon shall be considered rel ated
operations to the borrow excavation.

3.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

The Contractor shall notify the Contracting O ficer sufficiently in advance
of the opening of any excavation or borrow pit to pernmit elevations and
nmeasurenents of the undisturbed ground surface to be taken. Except as
otherwi se pernmitted, borrow pits and ot her excavation areas shall be
excavat ed provi di ng adequate drai nage. Overburden and other spoil materia
shall be transported to designated spoil areas or otherw se disposed of as
directed. Borrow pits shall be neatly trinmmed and drained after the
excavation is conpleted. The Contractor shall ensure that excavation of

any area, operation of borrow pits, or dunping of spoil material results in
m ni mum detri mental effects on natural environmental conditions.

3.5 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |least 95 percent |aboratory maxi mumdry density. Materials
shal | be placed and conpacted in such a manner as to prevent wedging action or
eccentric | oadi ng upon or against the structure. G ound surface on which backfil
is to be placed shall be prepared as specified in paragraph PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS. Conpaction requirements for backfill materials shal

al so conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON, and Section
02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Conpacti on
shal | be acconplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheel ed rollers, vibratory conpactors, or other approved equi prent.

3.6 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
3.6.1 General Requirenents

Ground surface on which fill is to be placed shall be stripped of live,

dead, or decayed vegetation, rubbish, debris, and other unsatisfactory

mat eri al ; pl owed, disced, or otherw se broken up to a depth as shown in the
Task Order; pulverized; noistened or aerated as necessary; thoroughly

m xed; and conpacted to at |east 95 percent |aboratory maxi mumdry density.
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired rollers,
steel -wheel ed rollers, vibratory conpactors, or other approved equi pment. The
prepared ground surface shall be scarified and noistened or aerated as required
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just prior to placenment of enbankment materials to assure adequate bond between
embankment material and the prepared ground surface.

3.6.2 Frozen Materia

Embankment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi biti on enconpasses all foundation types, including the natural ground,
all prepared subgrades (whether in an excavation or on an enbanknent) and
all layers of previously placed and conpacted earth fill which becone the
foundati ons for successive layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the construction work,
or during periods of tenporary shutdowns, such as, but not limted to,

ni ghts, holidays, weekends, w nter shutdowns, or earthwork operations,
shall be renpved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Alternatively, the material wll be

t hawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting O ficer will determ ne when
pl acenent of fill shall cease due to cold weather. The Contracting Oficer
may el ect to use average daily air tenmperatures, and/or physica
observation of the soils for his determ nation. Enmbankment material shal



not contain frozen clunps of soil, snow, or ice.
3.7 EVMBANKMENTS
3.7.1 Eart h Embanknents

Earth enmbankments shall be constructed fromsatisfactory materials free of
organi c or frozen material and rocks with any di mension greater than 3 inches.
The material shall be placed in successive horizontal |ayers of |oose materia
not nmore than 8 inches in depth. Each |layer shall be spread uniformy on a soi
surface that has been npistened or aerated as necessary, and scarified or

ot herwi se broken up so that the fill will bond with the surface on which it is
pl aced. After spreading, each |layer shall be plowed, disked, or otherw se broken
up; noi stened or aerated as necessary; thoroughly nixed; and conpacted to at

| east 90 percent |aboratory maxi mum density for cohesive materials or 95 percent
| aborat ory maxi num density for cohesionless materials. Conpaction requirenents
for the upper portion of earth enbankments fornmi ng subgrade for pavenents shal
be identical with those requirenents specified in paragraph SUBGRADE PREPARATI ON
Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired rollers,
steel -wheel ed rollers, vibratory conpactors, or other equi prment well suited to
the soil materials being conpacted.

3. 8 SUBGRADE PREPARATI ON
3.8.1 Construction

Subgrade shall be shaped to |ine, grade, and cross section, and conpacted

as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory material shall be renoved and replaced with

sati sfactory excavated material or other approved material as directed.

Rock encountered in the cut section shall be excavated to a depth of 6 inches
bel ow fini shed grade for the subgrade. Low areas resulting fromrenoval of
unsatisfactory material or excavation of rock shall be brought up to required
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grade with satisfactory materials, and the entire subgrade shall be shaped to
line, grade, and cross section and conpacted as specified.

3.8.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired

rollers, steel-wheeled rollers, vibratory conpactors, or other approved

equi prent. Except for paved areas and railroads, each |ayer of the

embankment shall be conpacted to at |east 95 percent of |aboratory nmaximum
density. Conpaction shall be performed on materials that are within 2 percent of
t he opti mum water content.

3.8.2.1 Subgrade for Railroads

Subgrade for railroads shall be conpacted to at |east 95 percent |aboratory

maxi mum dry density. Conpaction shall be perforned on materials that are within 2
percent of the optimum water content.

3.8.2.2 Subgr ade for Pavenents

Subgr ade for pavenents shall be conmpacted to at |east 95 percent of |aboratory
maxi mum dry density for the depth below the surface of the pavement shown. Wen
nore than one soil classification is present in the subgrade, the top 6" of
subgrade shall be scarified, w ndrowed, thoroughly bl ended, reshaped, and
conpacted as shown in the Task Order. Conpaction shall be perforned on materials
that are within 2 percent of the optinum water content.

3.8.2.3 Subgr ade for Shoul ders

Subgrade for shoul ders shall be conmpacted to at |east 95 percent of |aboratory



maxi mum dry density for the full depth of the shoul der. Conmpaction shall be
performed on materials that are within 2 percent of the optinum water content.

3.9 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow material or as
ot herwi se shown or specified. Shoul ders shall be constructed as soon as possible
after adjacent paving is conplete, but in the case of rigid pavenents, shoul ders
shal |l not be constructed until perm ssion of the Contracting O ficer has been
obt ai ned. The entire shoul der area shall be conpacted to at |east the percentage
of maxi mum density as specified in paragraph SUBGRADE PREPARATI ON above, for

speci fic ranges of depth below the surface of the shoul der. Conpaction shall be
acconpl i shed by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory conpactors, or other approved equi pment. Shoul der construction
shal | be done in proper sequence in such a nmanner that adjacent ditches will be
drai ned effectively and that no damage of any kind is done to the adjacent
conpl et ed paverment. The conpl eted shoul ders shall be true to alignment and grade
and shaped to drain in conformty with the cross section shown.

3.10 FI NI SH NG

The surface of excavations, embankments, and subgrades shall be finished to a
snoot h and conpact surface in accordance with the |lines, grades, and cross
sections or elevations shown. The degree of finish for graded areas shall be
within 0.1 foot of the grades and el evations indicated except that the degree of
finish for subgrades shall be specified in paragraph SUBGRADE PREPARATI ON
Gutters and ditches shall be finished in a manner that will result in effective
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drai nage. The surface of areas to be turfed shall be finished to a snmoot hness
suitable for the application of turfing materials.

3.11 PLACI NG TOPSO L

On areas to receive topsoil, the conpacted subgrade soil shall be scarified

to a 2 inch depth for bonding of topsoil with subsoil. Topsoil then shall be
spread evenly to a thickness of 6 inches and graded to the el evations and sl opes
shown. Topsoil shall not be spread when frozen or excessively wet or dry.

Material required for topsoil in excess of that produced by excavation within the
grading linmts shall be obtained fromoffsite areas.

3.12 TESTI NG

Testing shall be performed by an approved commercial testing | aboratory or

by the Contractor subject to approval. If the Contractor elects to establish
testing facilities, no work requiring testing will be permitted until the
Contractor's facilities have been inspected and approved by the Contracting
O ficer. Cost incurred for inspections required will be charged to the

Contractor. Field in-place density shall be deternmined in accordance with ASTM D
1556. When test results indicate, as deternm ned by the Contracting O ficer, that
conpaction is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents. Tests on reconpacted areas shal
be perfornmed to deternine conformance with specification requirenments.

I nspections and test results shall be certified by a regi stered professiona
civil engineer. These certifications shall state that the tests and observations
were perforned by or under the direct supervision of the engineer and that the
results are representative of the materials or conditions being certified by the
tests. The followi ng nunmber of tests, if performed at the appropriate

time, will be the mininum acceptable for each type operation
3.12.1 Fill and Backfill Material Gradation
3.12.2 I n-Place Densities

a. Two tests per each lift for each increnent or fraction of 2000 square
yards, placed during each 8 hour shift for areas conpacted by other than



hand- operat ed machi nes. \WAter contents shall be determ ned by the test
met hod outlined in ASTM D 2216.

b. One random test at each |ocation, of each |ift of fill or backfill areas
conpact ed by hand- operat ed machi nes.

c. One test per each lift of enbanknment or backfill for roads,

airfields.

d. One test per each lift of enmbankment or backfill for railroads.
3.12.3 Gradation with Atterberg Limts

One test for every five in-place density tests. From conpacted material, the
gradation of fill and backfill material shall be determ ned in accordance with
ASTM C 136 and ASTM D 1140, as applicable. Atterberg Iimts shall be detern ned
in accordance with the test nethod outlined in ASTM D 4318
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3.12. 4 Mbi sture-Density Rel ationships with G adation, Atterberg Limts,
Specific Gravity, and C assification

One test for every five field density tests, with not |ess than one for
each type of materi al

3.12.5 Subgr ade Testing
3.12.5.1 Field Density with Misture Content

a. Two tests per lift for each increment or fraction of 1000 square yards,
pl aced during each 8 hour shift for areas conpacted by other than hand-
oper at ed machi nes.

b. ©One randomtest at each |ocation, of each |lift of fill or backfill
areas conpacted by Hand- operated nachi nes.

3.12.5.2 Gradation with Atterberg Limts

Two tests for every five in-place density tests. From conpacted material, the
gradation of fill and backfill material shall be determ ned in accordance with
ASTM C 136 and ASTM D 1140, as applicable. Atterberg Iimts shall be detern ned
in accordance with the test nethod outlined in ASTM D 4318.

3.12.5.3 Moi sture-Density Rel ati onships with G adation, Atterberg Limts,
Specific Gravity, and C assification.

One test for every five field density tests, with not |ess than one for
each type of materi al

3.12.5.4 Tol erance Tests for Subgrades

Checks on the degree of finish specified in paragraph SUBGRADE PREPARATI ON shal
be made at the edges and centerlines of subgrade areas, in both the I ongitudina
and transverse directions, at 50 foot intervals during construction of the
subgr ade.

3. 13 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbankments and excavations shall be kept shaped and
drai ned. Ditches and drains al ong subgrade shall be maintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and mai ntai ned by the
Contractor in a satisfactory condition until ballast, subbase, base, or
paverment is placed. The storage or stockpiling of materials on the



fini shed subgrade will not be permtted. No subbase, base course, ball ast,
or pavenent shall be laid until the subgrade has been checked and approved,
and in no case shall subbase, base, surfacing, pavenent, or ballast be

pl aced on an unstabl e subgrade.

----End of Section----
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PART 1 GENERAL

1.1 REFERENCES

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



AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 422 (1963; R 1990) Particle-Size Analysis of Soils

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

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

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

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

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in Place by
Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and Rock in Place

by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3740 (1996) M ni mum Requirenments for Agenci es Engaged in

the Testing and/or Inspection of Soil and Rock As Used

i n Engi neering Design and Construction

ASTM D 5255 (1992) Certification of Personnel Engaged in The
Testing of Soil and Rock

ASTM E 329 (1990) Evaluation of Testing and Inspection Agencies
as Used in Construction

DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS

EM 385-1-1 Saf ety and Heal t h Requirenents Manua
CESPK PAM 415-1-2 Construction Control Manua
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1.2 MEASUREMENT AND PAYMENT

Measur ement and paynment shall be based on conpleted work perforned in
accordance with the draw ngs and specifications.

1.2.1 Trench Excavati on

Trench excavation shall be the nunmber of |inear neters feet measured al ong
the centerline of the trench and excavated to the depths and wi dths
specified for the particular size of pipe. No increase shall be made for
the extra width required at manhol es and sinilar structures. Paynent for
trench excavation, as so neasured, shall constitute full paynment for
excavation and backfilling, including specified overdepth except in rock or
unstabl e trench bottons. Unstable trench bottoms shall be replaced by

sel ect granular material and paid for as specified below Trench
excavation shall also include the additional w dth at manholes and sinilar
structures, the furnishing, placing and renoval of sheeting and bracing,
punpi ng and bailing, and all incidentals necessary to conplete the work
required by this section.



1.2.2 Shi el di ng and Braci ng

No additional compensation shall be forthcom ng for any required shielding and
braci ng. Shielding and bracing shall be considered as part of the work to be
per f or med.

1.2.3 Sel ect Granul ar Materi al

Sel ect granular material shall be measured in place as the actual cubic
nmeters yards replacing wet or unstable material in trench bottonms wthin
the limts shown. The unit price shall include furnishing and placing the
granul ar material, excavation and di sposal of unsatisfactory material, and
addi ti onal requirements for sheeting and bracing, punping, bailing,

cl eani ng, and other incidentals necessary to conplete the work. Paynent
for select granular material will be made in addition to the bid price for
trench excavati on.

1.3 DEGREE OF COVPACTI ON
Degree of conpaction shall be expressed as a percentage of the maxi mnum
dry density obtained by Test Procedure C presented in ASTM D 1557.

1.4 SUBM TTALS

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

SD- 09 Reports
Field Density Tests; FIO Testing of Backfill Materials; FIO

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.
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PART 2 PRODUCTS

2.1 MATERI ALS
2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D

2487 as GW GP,GM GP-GM GMGM GC, GP-GC, GMGC, SW SP, SM SWSM SC, SW
SC, SP-SM SP-SC, and CL. Materials shall be free fromroots and other organic
matter, trash, debris, and frozen materials and stones larger than 2 inches.
The portion passing the No. 40 standard sieve shall have a liquid limt of no
greater than 35 when tested in accordance with ASTM D 4318.

2.1.2 Unsatisfactory Materials

Materials which do not conply with the requirements for satisfactory
materials are unsatisfactory. Man-nade fills, and backfills of otherw se
satisfactory materials from previous construction are unsatisfactory unti
conpacted to the densities specified herein. Any materials that will not
readily conpact to the densities specified herein are stable and

unst ai sfactory. The Contracting Officer’'s Representative shall be notified
of any contam nated nmateri al s.

2.1.3 Unstable Materi a

Material s that cannot be properly conpacted or will not support construction
equi prent or conduits and their appurtenances due to excessive noisture are



unstabl e. Potentially unstable materials are fine grained soils with noisture
contents near or above the plastic limt of 5 or nore percent above the ASTM D
1557 optimum water content. Unstable materials are also indicated by waving,
rutting, and shoving under the wheels and rollers of construction equi prment.
Unstabl e material nmay be encountered at this site during construction.

Unst abl e conditions in excavations shall be nmtigated as specified herein
after.

2.1.4 Sel ect Granul ar Materi al

Sel ect granular material shall consist of sands, gravels, crushed gravel, or
crushed stone conposed of hard, tough and durable particles. Select granular
materi al shall be graded in accordance with the ASTM C 33 gradation for size
67 concrete coarse aggregate.

2.1.5 Initial Backfill Materi al

Initial backfill material shall consist of the material specified by the
conduit or coating manufacture for the particular trench configuration and

| oadi ng condition. Where conflicts in specifications exist, the better
material or alternative shall be utilized. In the absence of a conduit or
coating manuafacture’'s specifications, initial backfill shall consist of

sel ect granular material; controlled | ow strength material, or sand. Sel ect
granul ar shall be used for bridging and general bedding and initial backfill.
Controlled low strength material shall be used for bridging and beddi ng and
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initial backfill under heavily | oaded areas and buildings. Sand shall be used
as bedding and initial backfill for conduits that are coated for corrosion

protection.
2.1.5.1 Sand

Sand shall conformto ASTM C 33 requirenments for concrete fine aggregate.
Additionally, sand shall have an in place water content of |ess than 7 percent
as determnmined by ASTM D 2216.

2.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film

6 inches wide with mninumthickness of 0.004 inch. Tape shall have a nmi ni mum
strength of 1750 psi |engthwi se and 1500 psi crosswi se. The tape shall be
manuf actured with integral wires, foil backing or other nmeans to enable
detection by a netal detector when the tape is buried up to 3 feet deep. The
tape shall be of a type specifically manufactured for marking and | ocating
underground utilities. The nmetallic core of the tape shall be encased in a
protective jacket or provided with other nmeans to protect it from corrosion
Tape col or shall be as specified in TABLE 1 and shall bear a continuous
printed inscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, O, Dangerous Materials

Or ange: Tel ephone, Tel egraph, Tel evision
Pol i ce, and Fire Communi cations

Bl ue: WAt er Systens

G een: Sewer Systens

PART 3 EXECUTI ON



3.1 EXCAVATI ON

Excavation shall be perforned to the |lines and grades indicated. Excavation
shall be nade in conpliance with the safety requirenents of Section 25 of EM

385-1-1. Earth excavation shall include renmoval and disposal of material not
classified as rock excavation. During excavation, material satisfactory for
backfilling shall be stockpiled in an orderly manner at a di stance fromthe
banks of the trench, but in no instance closer than 3 feet. Excavated
material not required or not satisfactory for backfill shall be renoved

fromthe site and disposed of off governnent controlled | and. Grading shall be
done as may be necessary to prevent surface water fromflowing into the
excavation, and any water accunul ating shall be renoved to maintain the
stability of the bottom and sides of the excavation. No additiona

conpensation shall be forthcom ng for the excavation and repl acement of
material s from unaut horized overexcavation or materials rendered

unsati sfactory by Contractor managed operations. No additiona

conpensation shall be forthcoming for material excavation and repl acenent due
to the Contractor’'s failure to protect, drain, or dewater the project site. A
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change in the contract price shall be considered for incidents where
unsatisfactory materials are encountered at depths and | ocations that are in
conflict with the contract exploration | ogs. Overexcavation shall be
backfilled in accordance with paragraph BACKFI LLI NG AND COVPACTI ON

3.1.1 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the

pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or made vertical, and of such width as reconmended in the

manuf acturer's installation manual. Were no manufacturer's installation
manual is available, trench walls shall be nade vertical. Trench walls

nore than 5 feet high shall be shored, cut back to a stable slope, or provided
wi t h equi val ent neans of protection for enpl oyees who may be exposed to noving
ground or cave in. Trench walls which are cut back shall be excavated to at

| east the angle of repose of the soil. The trench wall to pipe distance bel ow
the top of the pipe shall not exceed 6 inches. Were recomrended trench w dths
are exceeded, redesign, stronger pipe, or special installation procedures
shall be utilized by the Contractor. The cost of redesign, stronger pipe, or
special installation procedures shall be borne by the Contractor w thout any
additional cost to the Government.

3.1.1.1 Bott om Preparation

Trenches shall be overexcavated to provide sufficient clearance for the
beddi ng material bel ow the bottom of the conduits. The bottonms of trenches
shal | be accurately graded to provide uniform bearing and support for the
beddi ng material beneath each section of the pipe. Stones shall be renoved to
avoi d point bearing on conduits.

3.1.1.2 Renoval of Unyielding Materia

Where unyielding material is encountered in the bottom of the trench, such
material shall be renoved to provide sufficient clearance for bedding materia
bel ow t he conduits.

3.1.1.3 Renoval of Unstable Materia

VWere unstable material is encountered in the bottom of the trench, such

material shall be renpved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG



AND COVPACTI ON. When removal of unstable material is required due to the
Contractor's fault or neglect in performng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

3.1.1.4 Excavation for Appurtenances

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

be sufficient to permt the placenent and renoval of forms for the full length
and wi dth of structure footings and foundati ons as shown. Rock shall be

cl eaned of | oose debris and cut to a firmsurface either |evel, stepped, or

Page 5
serrated, as shown or as directed. Loose disintegrated rock and thin strata
shal |l be renobved. Rempval of unstable material shall be as specified above.
VWhen concrete or masonry is to be placed in an excavated area, special care
shal | be taken not to disturb the bottom of the excavation. Excavation to the
final grade |evel shall not be nmade until just before the concrete or masonry
is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated, excavation shall be by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion
of the Corps QA |Inspector, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conmpacted in such sections.
The Contractor shall vertically and horizontally |ocate all underground
utilities in the vicinity of the operation and shall repair any broken or
damaged utilities or pavenent at no cost to the governnent. The Contractor
shall obtain all permts and clearances for the operation. All excavations
shal |l be conpletely backfilled, conpacted, and graded upon conpl etion of

t esting.

3.1.2 St ockpi | es

St ockpil es of satisfactory materials and waste materials shall be placed
separately and graded. Stockpiles shall be kept in a neat and well drained
condition, giving due consideration to drainage at all tines. The ground
surface at stockpile locations shall be cleared, grubbed, and seal ed by
rubber-tired equi pnent, excavated satisfactory and unsatisfactory materials
shal | be separately stockpiled. Stockpiles of satisfactory materials shall be
protected from contam nation which may destroy the quality and fitness of the
stockpiled material. If the Contractor fails to protect the stockpiles, and
any material becones unsatisfactory, such material shall be renpved and

repl aced with satisfactory material from approved sources at no additiona
cost to the Government. Locations of stockpiles shall be subject to prior
approval of the Corps QA field representative.

3.2 BACKFI LLI NG AND COWPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be

placed in | ayers not exceeding 6 inches |oose thickness for conpaction by hand
operated machi ne conpactors, and 8 inches |oose thickness for other than hand
operated machi nes, unl ess otherw se specified. Each |ayer shall be conpacted
to 95 percent maxi mumdry densities, unless otherw se specified.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 2 feet above the top of pipe prior to performng the required



pressure tests. The joints and couplings shall be left uncovered during the
pressure test and trust blocks shall be allowed to cure for 48 hours prior to
testing. Backfilling shall not be conpleted until all specified tests are
performed and passed.
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3.2.1.1 Repl acenment of Unyielding Materia

Unyi el ding material renmoved fromthe bottom of the trench shall be repl aced
with initial backfill materi al

3.2.1.2 Repl acenent of Unstable Materia

Unstabl e material removed fromthe bottomof the trench or excavation shal
be replaced or bridged with select granular material or controlled | ow
strength material as directed.

3.2.1.3 Beddi ng and Initial Backfil

Beddi ng shall consist of initial backfill material placed to the thicknes
shown. Care shall be taken to ensure thorough conpaction of the beddi ng under
t he haunches of the pipe. Initial backfill material material shall be placed
and conpacted with approved tanpers to a height of at |east one foot above the
utility pipe or conduit. The backfill shall be brought up evenly on both sides
of the pipe for the full length of the pipe. Wth the exception of controlled
low strength material, initial backfill shall be placed in 6 inch | oose lifts,
each lift conpacted with an approved hand-operated vibratory plate-type
conpactor until no additional surface el evati on changes occur

3.2.1. 4 Fi nal Backfi l

The remai nder of the trench, except for special materials for roadways, shal
be filled with satisfactory material. Placed conduits shall be protected from
crushi ng by construction vehicles during subsequent construction operations.
The Contractor shall repair damaged lines at no additional cost to the
Government. Backfill material shall be placed and conpacted as foll ows:

a. Under paved areas and shoul ders: backfill shall be placed and
conpacted to a minimum of 95 percent of the maxi num | aboratory dry
density, full depth. Water flooding or jetting nmethods of conpaction
will not be permitted.

b. Sidewal ks, Turfed or Seeded Areas and M scel | aneous Areas:
Backfill shall be deposited and conpacted to 90 percent maxi num
Dry density. Conpaction by water flooding or jetting will not be
permtted. This requirenent shall also apply to all other areas not
specifically designated above.

3.2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 7 days, backfil

shal |l be placed in such a manner that the structure will not be danaged by
the shock of falling earth. The backfill material shall be deposited and
conpacted as specified for final backfill, and shall be brought up evenly

on all sides of the structure to prevent eccentric |oading and excessive
stress.
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3.3 SPECI AL REQUI REMENTS



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

3.3.1 Gas Distribution

Trenches shall be excavated to a depth that will provide not |ess than 24
i nches of cover in excavation. Trenches shall be graded as specified for
pi pe-l ayi ng requirements provided with Task Order

3.3.2 Wat er Lines

Trenches shall be of a depth to provide a mnimum cover of 2 feet fromthe
exi sting ground surface, or fromthe indicated finished grade, whichever is
lower, to the top of the pipe. Thrust shall be placed at the joints as shown
on the contract draw ngs for each Task Order; care shall be taken to keep
thrust bl ock concrete clear of the joint interfaces and bolted connections.
Thrust bl ocks shall be allowed to cure for a m nimum of 48 hours prior to
pressure testing.

3.3.3 Heat Distribution System

Initial backfill material shall be free of stones larger than 1/4 inch in any
di mensi on.

3.3.4 El ectrical Distribution System

Direct burial cable and conduit or duct Iine shall have a m ni num cover of
24 inches fromthe finished grade, unless otherw se indicated. |If specia
trenching requirenents for direct-burial electrical cables and conduits are
required they will be so specified in the Task Order

3.3.5 Pl astic Marking Tape

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

3.4 TESTI NG

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

i ndependent commercial testing |aboratory that has been inspected by the

Nati onal Institute of Standards and Technol ogy (NI ST) for conpliance with ASTM
E 329, ASTM D 3740, and ASTM C 1077, as applicable. Testing personnel shal
neet the requirements outlined in ASTM D 5255. No work requiring testing wll
be permitted until the personnel and testing facilities have been approved by
the Contracting Officer. Information shall be subnmitted on a “Density Test
Log” which shall include but not be linted to the foll owi ng: Test date, test
nunber, feature of work, station/location, offset, elevation, in dry unit

wei ght, noisture content, percent conpaction, pass or fail, test nethod, and
soil classification.
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3.4.1 I n-Place Densities

Field in-place density shall be determ ned in accordance with ASTM D 1556 or
ASTM D 2922. \Wen ASTM D 2922 is used, the calibration curves shall be checked
and adjusted if necessary by the precedure described in ASTM D 2922, paragraph
ADJUSTI NG CALI BRATI ON CURVE. ASTM D 2922 results in a wet unit weight of soi
and when using this nethod ASTM D 3017 shall be used to determ ne the noisture
content of the soil. The Calibration curves furnished with the noisture
gauges shall al so be checked along with density calibration checks as



described in ASTM D 3017. Calibration checks, using ASTM D 1556 and ASTM D
2216, for both the density and noi sture gauges shall be made at the begi nning
of a job and on each different type of material encountered; a m ni num one
calibration check shall be perforned for each set of five nuclear conpaction
tests.

3.4.2 Mbi st ure-Density Rel ati onshi ps

Mbi sture-Density relationships shall be determnmined by the test method outlined
in ASTM D 1557, Procedure C.

3.4.3 Gradation, Atterberg Limts, and Cl assification

Gradation testing aggregates shall be perforned by the test method outlined in
ASTM C 136. Gradation testing for soil materials shall be perforned in
accordance with ASTM D 422. Atterberg limts shall be determ ned by ASSTM D
4318. Cl assification shall be determ ned by the test nethod outlined in ASTM D
2487.

3.4.4 M scel | aneous Testi ng

Wear tests for select granular material and controlled |owstrength nateria
agreggate shall be perforned in accordance with ASTM C 131. Aggregates shal
have a | oss of no greater than 40 percent when tested with 500 revol utions. A
m ni mum of two conpressive strength tests shall be in accordance with ASTM C
39 for each source of controlled |ow strength material. Sieve size analysis
for sand and controlled | owstrength materi al aggregate shall be perforned in
accordance with ASTM C 136.

3.4.5. Testing Schedul e

The foll owi ng number of tests, if perforned at the appropriate tinme, shall be
t he mi ni mum acceptabl e for each type operation

a. Field density and npoisture content: for utility trenches, perform one
test for each Iift or each increment or fraction of 200 feet. For
isolated utility appurtenances, one randomtest during backfilling
operations at each |ocation.

b. Misture-density relationship with gradation, atterberg linmts, and
classification: froma bul k sanple; one set of tests for every 5
field density tests (with not Iess than 1 test for each type of
material ).
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c. M scellaneous granular materials: for select granular material and
controlled lowstrength material aggregate; performa ninimum of two
random si eve anal yses and two wear tests for each material source.
Performa m ni mum of two sieve size anal yses and two water content
tests for in place sand, if used for bedding and initial backfill. A
m ni mum of two conpressive strength tests shall be perforned for each
source of controlled low strength materi al

3.4.6 Di spl acement of Sewers

After other required tests have been performed and the trench backfil
conpacted to 2 feet above the top of the pipe, the pipe shall be inspected to
det ermi ne whet her significant displacenent has occurred. This inspection shal
be conducted in the presence of the Corps Field QA Representative. Pipe sizes
I arger than 36 inches shall be entered and exam ned, while smaller dianeter



pi pe shall be inspected by shining a |light or |aser between nanhol es or
manhol e | ocations, or by the use of television caneras passed through the
pipe. If, in the judgement of the Corps Field Representative, the interior of
t he pi pe shows poor alignnent or any other defects that would cause inproper
functioning of the system the defects shall be renmedied as directed at no
additional cost to the Government.

-- End of Section --
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ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

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

ASTM C 128 (1993) Specific Gravity and Absorption of Fine
Aggr egat e

ASTM C 131 (1996) Resistance to Degradation of Small-Sized

Course Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es
ASTM D 5 (1995) Penetration of Bitum nous Materials
ASTM D 75 (1987; R 1992) Sanpling Aggregates
ASTM D 140 (1993) Sanpling Bitum nous Materials
ASTM D 242 (1995) Mneral Filler for Bitumi nous Paving
M xt ures
ASTM D 1559 (1989) Resistance to Plastic Flow of Bitum nous
M xtures Using Marshall Apparatus
ASTM D 2041 (1995) Theoretical Maxi mum Specific Gavity and
Density of Bitum nous Paving M xtures
ASTM D 3381 (1992) Viscosity-Gaded Asphalt Cement for Use
in Pavement Construction
ASTM D 3666 (1996a) M ni mum Requi renent for Agencies Testing
and I nspecting Bitum nous Paving Materials
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DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS
CESPK PAM 415-1-2 Construction Control Manual
CCE CRD-C 171 Det er mi ni ng Percentage of Crushed

Particles in Aggregate

1.2 UNI T PRI CES

1.2.1 Measur enent

1.2.1.1 I nt ermedi at e- and \Weari ng- Cour se Tonnage

The amount paid for will be the number of square yards of bituminous nixture
used in the accepted work. Bitum nous m xture shall be weighed after nmixing.
No deduction will be made for wei ght of bitum nous materials incorporated
her ei n.

1.2.1.2 Correction Factor for Aggregates Used



Quantities of paving mixtures called for are based on aggregates having a
specific gravity of 2.70 as determ ned in accordance with the Apparent
Specific Gravity paragraphs in ASTM C 127 and ASTM C 128. Correction in
tonnage of internediate- and wearing-course mxtures shall be nmade to
conpensate for the difference in the tonnage of m xtures used in the
project, when specific gravities of aggregates used in nixtures are nore
than 2.75 and | ess than 2.65. Tonnage paid for will be the nunber of tons
used, proportionately corrected for specific gravities, using 2.70 as the
base correctional factor

1.2.2 Paynment

Quantities of internedi ate- and wearing-course mxtures, determ ned as

speci fied above, will be paid for at respective contract unit prices.

Payment shall constitute full conpensation for preparing or reconditioning the
base course or existing pavenent; for furnishing all materials, equipnent,
plant, and tools; and for |abor and other incidentals necessary to conplete
wor k required.

1.3 SUBM TTALS

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

SD- 09 Reports
Bi t um nous Pavemrent; FIO.

Copi es of test results.
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1.4 PLANT, EQUI PMENT, MACHI NES, AND TOCLS

1.4.1 M xi ng Pl ants

M xi ng plant shall be a wei gh-batch, continuous-nix type or dryer drumtype
and operated so as to produce a mxture within the job-nmx fornula. The
pl ant shall have a mi ninum capacity of 100 tons per hour

1.4.2 O her Equi prent
1.4.2.1 Spr eader s

Bi tum nous-materials spreaders shall be self-propelled, capable of
produci ng a finished surface conformng to the snoot hness requirenents
specified hereinafter. The use of a spreader that |eaves indentations or
ot her objectionable irregularities in the freshly-laid mx is not
permtted.

1.4.2.2 Bl owers and Broons
Bl owers and broons shall be of the power type suitable for cleaning the
surface to be paved.

1.4.2.3 Saws
Saws shall be of the power type, capable of rapidly cutting paverment and
trimmng joints and edges of pavenent.

1.4.2. 4 Smal | Tool s



Smal|l tools available on the work shall consist of the follow ng: rakes,
lutes, shovels, tanpers, snpothing irons, pavenent cutters, portable heater
for heating small tools, wood sandles and stilt sandals of standard type,
and other small tools as may be required. A sufficient nunber shall be
available at all tines. The lutes shall be constructed of metal and shal
consist of a plate or sheet 36 x 4 inches attached to a handl e properly
braced. Hand tanpers shall weigh not |ess than 25 pounds and have a tanping
face not larger than 50 square inches.

1.4.2.5 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition,

one 12-foot strai ghtedge for each bitum nous paver. The strai ghtedge shall be
made avail able for Government use. Straightedges shall be constructed of

al um num or other |ightweight nmetal and shall have bl ades of box-girder cross
section with flat bottomreinforced to insure rigidity and accuracy.
Strai ght edges shall have handles to facilitate novenent on the pavenent.

1.4.3 Rol | ers

The m ni mum nunber of rollers for each spreader shall be one 2-axle tandem
roll er and one pneumatic-tired roller, with separate operator for each
roller.
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1.4.3.1 St eel VWheel ed Rol lers

Steel -wheel rollers shall be a self-propelled 2-axle tandemroller weighing
not less than 10 tons. The rollers shall have adjustable wheel scrapers, water
tanks, and sprinkling apparatus to keep the wheels sufficiently wet to prevent
the bitum nous mxture fromsticking to the wheels. The rollers shall be
capabl e of reversing w thout backlash and shall be free fromworn parts. The
roll er wheels shall not have flat or pitted areas or projections that wll

| eave marks in the pavenent.

1.4.3.2 Pneumatic-tired Rollers

Pneurmatic-tired rollers shall be self-propelled and shall consist of two

axl es on which are nmounted multiple pneurmatic-tired wheels in such manner
that the rear group of wheels will not followin the tracks of the forward
group but spaced to give essentially uniformcoverage with each pass.

Axl es shall be mounted in a rigid frane provided with a | oading platform or
body suitable for ballast |oading. Tires shall be smooth and capabl e of
being inflated to at | east 60 psi. Construction of roller shall be such that
each wheel can be | oaded to a m ni mum of 3,000 pounds.

1.5 WEATHER LI M TATI ONS

Bi t um nous course shall be constructed only when base course and exi sting
paverment is dry. Unless otherw se directed, bitumi nous course shall not be
constructed when tenperature of the surface of existing pavement or base
course is below 40 degrees F.

PART 2 PRODUCTS

2.1  AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, screenings,
sand, and mineral filler. Aggregates shall have a satisfactory service
record in bitum nous paverment construction, and the source sel ected shal
be approved by the Contracting O ficer. The conbi ned aggregates and



mneral filler shall neet the requirements of subsequent paragraphs
AGGREGATE GRADATI ON and COWPGCSI TI ON OF M XTURE

2.1.1 Coar se Aggregates

Coarse aggregate shall consist of clean, sound, durable particles neeting
the foll owi ng requirenents:

a. Degradation not greater that 40 percent after 500 revol uti ons when
tested in accordance with ASTM C 131

b. Loss not greater than 12 percent after five cycles of testing in
accordance with ASTM C 88, using sodium sul fate.

c. Aggregate fractured faces shall be tested in accordance with COE
CRD-C 171.
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2.1.2 Fi ne Aggregates

Fi ne aggregate shall consist of clean, sound, durable, angular particles
produced by crushing stone or gravel that neet the requirenments for wear
and soundness specified for coarse aggregates. This requirenent shal
apply to material before blending with natural sand when blending is
necessary.

2.1.3 M neral Filler

Mat eri al passing the No. 200 sieve shall be known as mineral filler,
and shall conformto ASTM D 242.

2.1. 4 Aggregat e Gradation

The aggregate gradation as determ ned by ASTM C 136 shall fall within the
l[imts of the follow ng:

Si eve Percent by Wei ght Passing
Desi gnati on Squar e- nesh Si eve (a)

3/ 4-inch 100

1/ 2-inch 95- 100

3/ 8-inch 80- 95

No. 4 59- 66

No. 8 43-49

No. 30 22-27

No. 200 3-8

(a) Simlar to the California Gradation for 2-inch maxi mum nedi um per section
39 of the California Department of Transportation Standard Specifications.

2.2 Bl TUM NOUS MATERI AL

Bi tum nous material to be nmixed with the mneral aggregates shall be paving
asphalt conforming to ASTM D 3381, Viscosity-G aded Asphalt Cement for Use

in Pavement Construction as listed in Table of the ASTM D 3381

Requi rements for Asphalt Cenment Viscosity-G aded at 140 degrees F. Paving
asphalt viscosity grade shall be AR-4000. Certified results of tests conducted
in accordance with ASTM D 5 shall be submitted in advance of any paving,
showi ng the penetration at 77 degrees F for the AR grades of asphalt that wll



actually be used in the paving mx of this project. In addition, the
penetration range at 77 degrees F shall be 25.

2.3 COVPCS| TI ON OF M XTURE
2.3.1 Job-M x Fornmul a

The job-m x formula shall be perforned in accordance with ASTM D 1559 and
shall be submitted by the Contractor a mni num of 30 days prior to the
conmencenment of paving operations. No bitum nous nixture shall be
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manuf actured until it has been approved by the Contracting Officer’s
Representative. Data shall be presented with respect to the asphalt cenent
content in tabulated form as well as graphical form and shall include curves
for unit weight, percent voids of total m x, percent voids filled, stability,
and the optinmum asphalt content. Additionally, the fornula shall indicate the
percentage and specific gravity of each bin fraction of aggregate, percentage
absorption and specific gravity of asphalt, tenperature of the mixture as

di scharged fromthe m xer; and test results which show that the job mx
formula will produce a bitum nous m xture which neets all requirements of this
specification. The Contractor may, at its option, use ASTM D 2041 to determ ne
the theoretical specific gravity for the paving mxture. If ASTM D 2041 is
used, the physical test properties of the paving m xture shall neet the

requi rements of TABLE 1, located herein after, regardl ess of whether the
aggregates are absorptive or non-absorptive. Previously established test
results will be acceptable provided that the tests were perforned within the

| ast six nmonths. The asphalt in the job-mx fornula shall be between 4.5% and
7.5% of the weight of the total mx. If requested by the Contracting O ficer,
sanmpl es of the aggregates and asphalt shall be submitted for approval of the
job-m x formula.

2.3.2 Test Properties of Bitum nous M xtures
2.3.3 Nonabsor ptive Aggregate

When the water absorption value of the entire blend of aggregate does not
exceed 2.5 percent as determ ned by ASTM C 127 and ASTM C 128, aggregate is
desi gnat ed as nonabsorptive. The test nethod outlined in ASTM D 2041 may

be utilized for the determ nation of the theoretical maxi num specific
gravity and density of the paving m xture providing that the m xture neets
the requirenents of Table 1. The apparent specific gravity shall be used in
conputing the voids total mx and voids filled with bitunen. Stability and
flow shall be determined in accordance with ASTM D 1559. The mi xture shal
neet the requirements of Table 1 herein.

TABLE 1. NONABSORPTI VE AGGREGATE M XTURE

Test Property 50- Bl ow Conpacti on
Stability, mninmm pounds 1000
Fl ow, 1/100-inch units 8 mininum 20 naxi mum
Voids total mix, percent 3-5
Voids filled with bitunmen, percent 75-85
2.3.4 Absorptive Aggregate

VWhen the water absorption value of the entire blend of aggregate exceeds
2.5 percent as determined in ASTM C 127 and ASTM C 128, the aggregate is
desi gnated as absorptive. The test method outlined in ASTM D 2041 may be
utilized for the determination of the theoretical maxi mum specific gravity
and density of the paving mxture providing that the m xture neets the



requi rements of Table 2. Bul k-inpregnated specific gravity shall be used
in conputing the percentages of voids total mx and voids filled with

bi tumen. Stability and fl ow shall be determined in accordance with ASTM D
1559. The m xture shall meet the requirements in Table 2, herein.
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TABLE 2. ABSORPTI VE AGGREGATE M XTURE

Test Property 50- Bl ow Conpacti on
Stability, mninmm pounds 1000
Fl ow, 1/100-inch units 8 minimum 20 nmaxi num
Voids total mix, percent 2-4
Voids filled with bitunmen, percent 80-90
2.3.5 Strippi ng of Aggregates

After 24 hours inmersion in water bath controlled at a tenperature of 140
degrees F., the retained stability of job-mix fornula test specinens shall be
at least 75 percent of the stability of conpanion specinmens prepared for the
job-m x formula when tested in accordance with ASTM D 1559. If the retained
stability is less than the required 75 percent, the aggregates shall be either
rejected or treated by one of the follow ng procedures until the retained
stability reaches the required 75 percent: (1) Addition of heat-stable
additives to bitunen; (2) addition of hydrated |line, or other cenentitious
material containing free lime, as a portion of the mneral filler.

PART 3 EXECUTI ON
3.1 SAMPLI NG AND TESTI NG

The testing | aboratory and all field and | aboratory testing personnel shal
neet the requirements specified in ASTM D 3666. Aggregate sanpling shal

be performed in accordance with ASTM D 75. Bitum nous materials shall be
sampl ed in accordance with ASTM D 140. All 4-inch in dianeter core sanples
shall be suitable to determne conformance with stability, density, thickness
and other specified requirements. An approved core drill shall be used for
cutting sanples. The Contractor shall furnish all tools, |abor, and materials
for cutting sanples, testing, and replacing the pavenent where sanples were
renoved, to the satisfaction of the Contracting Officer’s Representative.

3.1.1 Testing Frequency

Al'l sanpling and control testing for construction of the pavenent shall be
performed by the Contractor in accordance with the requirements outlined in
Chapter 4 of CESPK PAM 415-1-2.

a. Asphalt: Collect a 1 quart sanple of asphalt and the refinery
certification. Resanple anytinme the bitum nous material source changes.

b. Aggregate: Collect a mnimmof tw 50 pound sanples of mix aggregate
fromthe hot bins; one sanple at the beginning of each 8-hour shift and the
other at mid-shift. Each 50 pound sanple shall be split in half. The two half-
sampl es (fromthe beginning and m d-shift) shall be |abeled and packed
separately and subnmitted to the Contracting Officer within 24 hours of
sampling. Retain two hal f-sanples for QC testing.
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c. Hot Mx: Collect a mnimmof two 70 pound sanples of hot mix from
the belt or transport truck; one sanple at the begi nning of each 8-hour shift
and the other at md-shift. Each 70 pound sanple shall be split in half. The
two hal f-sanples (fromthe begi nning and md-shift) shall be | abel ed and
packed separately and submitted to the Contracting Officer within 24 hours of
sampling. Retain two hal f-sanples for QC testing.

d. Core Specinmens: Collect 1 set of 5 cores per each hot m x sanple
collected (if possible, 2 cores fromthe centerline of joints). Number cores
and note the | ocations obtained on the as-built drawi ngs. From each set, 2
cores shall be submtted to the Corps Field Representative (preferably 1 core
froma joint centerline). Retain remaining cores for QC testing. Testing shal
be in accordance with the Marshall test procedures of ASTM D 1559 and shal
nmeet or surpass the requirements specified hereinbefore. No payment will be
made for areas of pavenent deficient in conposition, density, or thickness
until they are renoved and replaced by the Contractor as directed by the
Contracting OFficer’s Representative.

e. Snoot hness Testing: Performtesting at 50 foot intervals along the
section centerlines of the parking areas and access ways as specified in the
par agr aph SURFACE REQUI REMENTS.

3.2 TREATMENT OF UNDERLYI NG SURFACE

Prior to laying a bitum nous course, the underlying surface shall be

cl eaned of | oose and foreign matter by sweeping with power sweepers, power
brooms, and hand broons, as directed. The surface to be paved shal

receive a prine coat conforming to Section 02558 Bl TUM NOUS TACK AND PRI ME
COATS.

3.3 M XI NG TEMPERATURE

Tenmperature of asphalt and aggregate at time of m xing shall not exceed 163
degrees C325 degrees F when asphalt is added.

3.4 TRANSPORTATI ON OF BI TUM NOUS M XTURE

The bitum nous m xture shall be transported fromthe m xing plant to the
site in trucks having tight, clean, snooth bodies with a mininum coating of
concentrated solution of hydrated |linme and water to prevent adhesi on of the
m xture. Each | oad of mixture shall be covered with canvas or other

suitable material to protect the mxture fromthe weather and to prevent

| oss of heat. M xtures having tenperatures greater than 325 degrees F

m xtures having tenperatures | ess than 245 degrees F, or m xtures which foam
or show indications of noisture will be rejected. Hauling over freshly laid
material is not permitted.
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3.5 PLACI NG

Cont act surfaces of previously constructed pavenment, curbs, manhol es, or
ot her structures shall be sprayed with a thin coat of bitum nous tack coat
in accordance with Section 02558 Bl TUM NOUS TACK AND PRI ME COATS. The
mechani cal spreader shall be adjusted and its speed regul ated so that the



course being placed will be smooth and continuous wi thout tears and

pul ling. The course will be of such depth that after conpaction, the cross
section, grade, and contour will be as shown on the draw ngs. |In areas
where the use of machine spreading is inpractical, the m xture shall be
spread by hand. Unless otherw se directed, placing shall begin on the high
side of areas with a one-way slope or along the centerline of areas with a
crowned section and shall be in the direction of the main traffic flow
Placing of the m xture shall be as continuous as possible, and the speed of
pl aci ng shall be adjusted to permt proper rolling.

3.6 COVPACTI ON OF ASPHALT M XTURE

Conpaction of asphalt m xture shall be acconplished by the steel whee
rollers and pneumatic-tired roller specified above.

3.6.1 Rol I'i ng

Rol ling shall begin as soon after placing as the m xture will support the
roll er without undue displacenment. Breakdown rolling shall consist of at

| east three coverages of a layer of asphalt mxture with a steel whee
roller, imediately followed by at |east three coverages with a
pneurmatic-tired roller. A coverage is defined to be as nany passes in
either direction as nmay be necessary to cover the entire width of lane with
overl|l ap between passes. Each layer shall be additionally conpacted by a
final rolling of not less than one coverage with a 2-axle tandemroller
The speed of the rollers shall not exceed 3 nmiles per hour and rolling
shall be performed in such a manner to avoid cracking, shoving, or

di spl acement of the hot nixture.

3.6.1.1 Vi bratory Steel \Weeled Rollers

Use of vibratory steel wheel roller for breakdown and finish rolling is
subj ect to prior approval. Vibratory roller shall be operated with the
vibratory units off for finish rolling. The maxi num wei ght of the
vibratory roller shall not exceed 5 tons.

3.6.1.2 M xture Density

The bitum nous m xture shall be conpacted to at |east 95 percent of the
density of the | aboratory specimen of the same mi xture subjected to 50

bl ows of a standard Marshall hanmrer on each side of the specinmen. |In areas
not accessible to the roller the m xture shall be conpacted with hot hand
tanmpers. The conpacted surface shall be smooth and free fromroller marks,
ruts, hunps, depressions, or irregularities.
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3.6.1.3 Conpact ed Thi ckness

The mixture shall be placed in one |ift and conpacted to the thicknesses
indicated within the tol erances specified herein.

3.7 JO NTS AND EDCES

Joi nts between old and new pavenents or between successive day's work, or
joints that have becone col d because of delay, shall be nmade to insure
conti nuous bond between old and new sections of course. Al joints shal
have the same texture, density, and snmoothness as other sections of
course. Contact surfaces of previously constructed pavenents that have
becorme coated with dust, sand or other objectionable material shall be



cl eaned by brushing or cut back with approved power saw, as directed. The
surface agai nst which new material is placed shall be sprayed with a thin,
uni form coat of bitum nous tack coat.

3.7.1 Transverse Joints

The roller shall pass over the unprotected end of freshly placed mixture
only when placing of course is discontinued or when delivery of mxture is
interrupted to the extent that unrolled material nmay becone cold. In al
cases, edge of the previously placed course shall be sawn back to expose an
even, vertical surface the full thickness of the course.

3.7.2 Longi tudi nal Joints

Edges of previously placed strip that have cooled or are irregul ar
honeyconbed, poorly conpacted, damaged, or otherw se defective, and
unsatisfactory sections of the joint shall be sawn back to expose cl ean,
sound surface for full thickness of the course as directed.

3.7.3 Paverment Edges

Edges of pavenent adjacent to shoul ders shall be trinmed neatly to |ine.

An earth berm of selected material not |ess than 0.3 foot w de shall be placed
against and to the full height of the pavenment surface as soon as practicable
after final rolling has been conpl eted and pavenment has sufficiently hardened.

3.8 PROTECTI ON OF PAVEMENT

No vehicular traffic shall be permitted on the pavenent for at |east 6
hours after final rolling.

3.9 SURFACE REQUI REMENTS

The finished surface shall not vary nore than 1/4-inch froma 12-foot
strai ght edge. The straightedge shall be furnished by the Contractor. Defective
areas and any ot her areas that inmpound surface water shall be corrected by and
at the expense of the Contractor. Straightedge testing shall be performed as a
Contractor Quality Control requirement to denonstrate conpliance.
-- End of Section --
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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 OF TESTI NG AND MATERI ALS (ASTM

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 977 (1991) Enul sified Asphalt

ASTM D 1250 (1980; R 1990) Petrol eum Measurenment Tabl es

ASTM D 2397 (1994) Cationic Emulsified Asphalt

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

ASTM D 3666 (1996a) M ni mum Requi renent for Agencies
Testing and | nspecting Bitum nous Paving
Material s

1.2 UNI T PRI CES
1.2.1 Measur enent

The bitum nous material paid for will be the neasured quantities used in the
accepted work, provided that the neasured quantities are not 10 percent over
the specified application rate. Any anmpunt of bitum nous material nore than 10
percent over the specified application rate for each application will be
deducted fromthe nmeasured quantities, except for irregular areas where hand
spraying of the bitum nous material is necessary. Measured quantities shall be
expressed in square yards at 15.6 degrees C.

1.2.2 Paynment

The quantities of bitum nous material, determnmined as specified above, wll
be paid for at the respective contract unit prices. Paynent shall constitute
full compensation for all operations necessary to conplete the work as

speci fied herein.

1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
foll owi ng shall be subnitted in accordance with Section 01300 SUBM TTAL

Page 1

PROCEDURES:

SD- 09 Reports
Tests; FIO
Copies of all test results for bitum nous materials, within 24 hours of
conpletion of tests. Certified copies of the manufacturer's test reports
i ndi cating conpliance with applicable specified requirenents, not |ess than
30 days before the material is required in the work.

SD- 18 Records



Waybills and Delivery Tickets; FIO

Waybill's and delivery tickets, during progress of the work
1.4 PLANT, EQUI PMENT, MACHI NES AND TOOLS

1.4.1 General Requirenents

Pl ant, equi prent, nmachines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
tinmes.

1.4.2 Bi t um nous Di stri butor

The distributor shall have pneumatic tires of such size and nunmber to
prevent rutting, shoving or otherw se damagi ng the base course surface or
other layers in the pavenment structure. The distributor shall be designed
and equi pped to spray the bitum nous material in a uniformcoverage at the
specified tenperature, at readily deternmined and controlled rates with an
al l owabl e variation fromthe specified rate of not nore than plus or m nus
5 percent, and at variable wi dths. Distributor equi pment shall include a
separate power unit for the bitunen punp, full-circulation spray bars,
tachonmet er, pressure gauges, vol unme-neasuring devices, adequate heaters for
heating of materials to the proper application tenperature, a thernoneter
for reading the tenperature of tank contents, and a hand hose attachnent
sui table for applying bitum nous material manually to areas inaccessible to
the distributor. The distributor shall be equipped to circul ate and
agitate the bitum nous material during the heating process.

1.4.3 Power Brooms and Power Bl owers

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

1.5 WEATHER LI M TATI ONS
Bi t um nous coat shall be applied only when the surface to receive the
bi tum nous coat is dry. Bitum nous coat shall be applied only when the
at nospheric tenperature in the shade is 10 degrees C50 degrees For above
and when the tenperature has not been bel ow 2 degrees C35 degrees F for the
12 hours prior to application.
Page 2
PART 2 PRODUCTS

2.1 TACK COAT

Emul sified asphalt shall conformto ASTM D 977, Grade SS-1. Cationic
emul sified asphalt shall conformto ASTM D 2397, Grade CSS-1.

2.2 PRI ME COAT
Emul sified asphalt shall conformto ASTM D 977, Grade SS-1. Cationic
emul sified asphalt shall conformto ASTM D 2397, Grade CSS-1.

PART 3 EXECUTI ON
3.1 PREPARATI ON OF EMULSI ON

Bi tum nous materials for enul sions shall be diluted by addi ng equal vol unes
of bitum nous material and conpatible water. If the bitum nous material is
to be diluted in the field, first test the m x by placing equal volunmes of
emul sion and water in a glass quart jar (do not use a netal container, as
it could cause the mixture to "break") and mix for one mnute. If the



m xture "breaks", a different source of water or bitum nous material is
required.

3.2 PREPARATI ON OF SURFACE

| mredi ately before applying the bitum nous coat, all |oose material, dirt,
clay, or other objectionable material shall be renmoved fromthe surface to
be treated. The surface shall be dry and clean at the time of treatnent.

3.3 APPLI CATI ON RATE

The exact quantities within the range specified, which my be varied to
suit field conditions, will be determined by the Contracting Oficer.

3.3.1 Tack Coat

Bi tum nous material for the tack coat shall be applied in quantities of not
| ess than 0.05 gallon nor nore than 0.15 gallon per square yard of pavenent
surf ace.

3.3.2 Pri me Coat

Bi tum nous material for the prine coat shall be applied in quantities of
not less than 0.15 gallon nor nore than 0.40 gallon per square yard of
paverent surface.

3.4  APPL| CATI ON TEMPERATURE
3.4.1 Vi scosity Relationship
Asphalt application tenmperature shall provide an application viscosity

Page 3
bet ween 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square
nm sec, 20 and 120 centistokes, kinematic. The tenperature viscosity
rel ation shall be furnished to the Contracting O ficer.

3.4.2 Tenper at ure Ranges

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

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

3.5 APPL| CATI ON

Fol | owi ng preparation and subsequent inspection of the surface, the

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

di stribution over the surface to be treated. Al areas and spots m ssed by
the distributor shall be properly treated with the hand spray. Until the
succeedi ng | ayer of pavenent is placed, the surface shall be maintained by
protecting the surface agai nst damage and by repairing deficient areas at
no additional cost to the Government. |f required, clean dry sand shall be
spread to effectively blot up any excess bitum nous material. To obtain
uni form application of the prime coat on the surface treated at the
junction of previous and subsequent applications, building paper shall be
spread on the surface for a sufficient distance back fromthe ends of each
application to start and stop the prinme coat on the paper. Imrediately



after application, the building paper shall be renpved and destroyed.
3.6 CURI NG PERI 0D

Fol | owi ng application of the bitum nous material and prior to application
of the succeeding | ayer of pavement, the bitum nous coat shall be allowed
to cure and to obtain evaporation of any volatiles or npoisture. Prime coat
shall be allowed to cure without being disturbed for a period of at |east
48 hours or |longer, as may be necessary to attain penetration into the
treated course.

3.7 FI ELD QUALI TY CONTROL

Field quality control shall be conducted by an agency neeting the

requi rements outlined in ASTM D 3666. Sanples of the bitum nous materia
shall be tested for conpliance with the applicable specified requirenents.
One sanple shall be obtained and tested by the Contractor.

3.8 SAMPLI NG AND TESTI NG

Sanpling and testing shall be performed by an approved comrercial testing
| aboratory or by facilities furnished by the Contractor. No work requiring

testing will be permitted until the facilities have been inspected and
approved.

Page 4
3.8.1 Sanpl i ng

The sanpl es of bitum nous material, unless otherwi se specified, shall be in
accordance with ASTM D 140. Sources from which bitum nous materials are to
be obtained shall be selected and notification thereof furnished the
Contracting Officer’s Representative within 15 days after the award of the
contract.

3.8.2 Cal i brati on Test

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

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

3.8.3 Sanpling and Testing During Construction

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

-- End of Section --
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PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation 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 (1993) Specific Gravity and Absorption of Fine
Aggr egat e

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

ASTM C 150 (1995) Portland Cenent

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 242 (1985; R 1990) Mneral Filler for Bitum nous
Pavi ng M xtures

ASTM D 977 (1991) Enul sified Asphalt

ASTM D 1073 (1994) Fine Aggregate for Bitunmi nous Paving
M xtures

ASTM D 1250 (1980; R 1990) Petrol eum Measurenment Tabl es

ASTM D 2397 (1994) Cationic Emulsified Asphalt

ASTM D 2419 (1991) Sand Equi val ent Val ue of Soils and Fine
Aggr egat e

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

ASTM D 3666 (1996a) M ni mum Requi renent for Agencies Testing
and I nspecting Bitum nous Paving Materials

ASTM D 3910 (1990) Design, Testing, and Construction of
Slurry Seal
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ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and Plasticity

I ndex of Soils
ASTM D 4791 (1995) Flat or Elongated Particles in Coarse Aggregate
| NTERNATI ONAL SLURRY SURFACI NG ASSOCI ATI ON (| SSA)

| SSA TB- 102 (1990) M xing, Setting and Water Resistance Test to
Identify "Quick-Set" Emulsified Asphalts

DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS

CCE CRD-C 171 Det er mi ni ng Percentage of Crushed Particles in
Aggr egat e

1.2 MEASUREMENT

Bi tum nous material and aggregate to be paid for will be the nmeasured
quantities in square yards used in the accepted work.

1.3 PAYMENT

Quantities of bitum nous material, aggregate, and filler, determ ned as



specified in paragraph MEASUREMENT, will be paid for at the respective
contract unit prices. Such paynent shall constitute full conpensation for
all operations necessary to conplete the work as specified herein.

1.4 SUBM TTALS

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

SD- 01 Data

M xi ng and Application Machine; FIO Job Mx Formula (JMF)FIO

Details and data on the make, type, and capacity of the slurry sea
machi ne. A copy of the m xture proportions.

SD- 14 Sanpl es

Sanpl i ng and Testing; FIO

At | east 30 days prior to placenment of the slurry mxture, representative
samples in the follow ng quantities:

Aggregate or aggregates which can be conmbined to formthe specified
gradation: 100 pounds.

Asphalt emul sion: 2 gallons.

M neral filler (if required): 10 pounds.
Addi ti onal sanples of materials, as required.

Page 2

SD- 09 Reports
Sanpl i ng and Testing; FIO

A quality control report within 24 hours of each day of construction. The
quality control test shall include tabulated test results showi ng asphalt
cenent content, noisture content, and aggregate gradation of all sanples

tested. A diagramidentifying the location of each slurry sanple taken.

SD-13 Certificates
Materials; FIO

The material supplier's statenment that the supplied material neets
specified requirenents. Each certificate shall be signed by an officia
authorized to certify in behalf of material supplier and shall identify
quantity and date or dates of shipnment or delivery to which the
certificates apply.

SD- 18 Records

Waybill's and Delivery Tickets; FIO

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

bi tum nous materials actually used in the construction.

1.5 DELI VERY AND STORAGE



Materials delivered to the site shall be inspected for contani nation and
damage, unl oaded, and stored with a nini mum of handling. Aggregates and
mneral fillers shall be stockpiled to prevent segregation, contani nation
or accunul ati on of excess noisture. Enulsion shall be stored in a manner
to prevent freezing, entrance of water, or breaking of the emul sion.
Materials that are determ ned by the Contracting Officer to be
cont am nat ed, segregated, or damaged, or which fail to neet specification
requi renments shall be removed fromthe job site and repl aced at no
additional cost to the Government.

1.6 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 statenent is allowed, the
Contractor shall file with the Contracting Oficer certified waybills and
delivery tickets for all materials used in the work covered by this
section. The Contractor shall not renove bitum nous material from storage
tanks until measurenents of the remai ning quantity have been determ ned.

1.7 WEATHER LI M TATI ONS

Slurry seal shall not be applied if air or pavement tenperatures are bel ow

60 degrees F or if there is any possibility that the slurry will freeze before
Page 3

it has cured. No slurry seal shall be placed if rain is probable before the

slurry seal will have sufficiently cured to prevent damage.

1.8 EQUI PVENT

Machi nes, tools, and equi pnent used in the performance of the work will be
approved by the Contracting O ficer before the work is started and shall be
mai ntai ned in satisfactory condition

1.8.1 M xi ng and Applicati on Machi ne

The slurry m xing and application machine (slurry seal machine) shall be a
sel f-propell ed, continuous flow m xing unit capable of accurately
delivering a predetermnmined proportion of aggregate, water, nmineral filler,
and asphalt emulsion to the nixing chanber and of discharging the

t horoughly m xed product on a continuous basis. The machi ne shall be
capabl e of prewetting the aggregate i mediately prior to nmxing with the
emul sion. The mxing unit of the nmachine shall be capabl e of thoroughly

bl endi ng all ingredients.

1.8.1.1 Fi nes Feeder

The slurry seal machine shall be equipped with a fines feeder that provides
an accurate netering device or method to introduce a predeterm ned
proportion of mineral filler into the mxer at the same time and | ocation
as the aggregate. The fines feeder shall be used whenever added m nera
filler is a part of the aggregate bl end.

1.8.1.2 Foggi ng

The slurry seal machine shall be equipped with a water pressure system and
fog-type spray bar adequate for conplete fogging of the pavenent surface.
The spray bar shall be so nmounted on the mi xing nachine that fogging wll

i medi ately precede application of the slurry seal mx

1.8.1.3 St orage Capacity on Machi ne

The hoppers shall contain sufficient storage capacity of all materials



required to produce a mininumof 5 tons of slurry seal
1.8.1.4 Sl urry Spreadi ng Equi pnent

A variabl e-wi dt h mechani cal -type squeegee spreader box shall be attached to
the slurry seal mxing machine. The spreader box shall be equi pped and

mai ntained with flexible material in contact with the pavenent surface to
prevent | oss of slurry seal fromthe spreader box on varying grades and
crown. The spreader box shall be capable of adjustments to assure uniform
spread. The spreader box shall be equipped for lateral distribution of the
slurry mxture within the spreader box regardl ess of spreader box w dth or
crown or bank of the pavenent surface. The spreader box shall be kept

cl ean, and buildup of asphalt and aggregate on either squeegee or spreader
box shall not be permitted. At the Contractor's option, burlap drags or
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ot her drags may be provided. |f used, the drag shall be cleaned or
repl aced as needed to prevent accunul ations or crust of slurry seal nix on
t he drag.

1.8.2 Bi t um nous Distributors

Bi tum nous distributors for applying tack coat shall be self-propelled and
shal | be desi gned and equi pped to distribute asphalt emul sion uniformy on
various wi dths of the pavenment surface at readily determ ned and controll ed
rates ranging fromO0.05 to 2.00 gallons per square yard, with a pressure range
of 25 to 75 psi. Allowable variation fromany specified rate shall not exceed
5.0 percent.

1.8.3 Pneumatic-Tired Roll ers

Pneurmatic-tired rollers shall be self-propelled and have wheel s nmounted on
two axles in such a manner that the rear group of wheels will not followin
the tracks of the forward group. Tires shall be uniformy inflated to a
mnimmtire pressure of 50 psi. Rollers shall be equi pped with water tanks
and sprinkl er apparatus which shall be used to keep the wheels danp and
prevent adherence of bitum nous materials to the wheels.

1.8.4 Cl eani ng Equi pnent
Cl eani ng equi prrent shall consi st of power broons, power blowers, power
vacuuns, air conpressors, hand broons, and other equi prent as needed. The

equi prent shall be suitable for cleaning the surface and cracks in the
exi sting pavement.

1.8.5 Hand Tool s

Hand tool s shall consist of hand squeegees, shovels, and other equi pnent as
necessary to performthe work.

PART 2 PRODUCTS

2.1 Bl TUM NOUS MATERI AL

Bi tum nous material shall be emulsified asphalt conformng to ASTM D 977,
Type SS-1; or to ASTM D 2397, Type CSS-1; or to quick set m xing grade

| SSA TB- 102.

2.2 M NERAL AGGREGATE

M neral aggregate shall consist of crushed stone and crushed gravel. The
portion of materials retained on the No. 4 sieve shall be known as coarse



aggregate; the portion passing the No. 4 sieve and retained on the No. 200
sieve as fine aggregate; and the portion passing the No. 200 sieve as mnera
filler. Two or nore aggregates fromdifferent sources or of different types
may be bl ended to produce the required gradati on. When two or nore aggregates
are so bl ended, each shall nmeet the quality requirenents stated herein. \Wen
tested in accordance with ASTM D 4318, aggregate shall be nonplastic. The
aggregate shall have a sand equival ent of 45 or greater when tested in
accordance with ASTM D 2419. Aggregate shall conformto the gradation given in
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Table I, which is simlar to the gradation specified in Section 37 of the
State of California Departnment of Transportation Standard Specifications, when

tested in accordance with ASTM C 136.
TABLE |. AGGREGATE GRADATI ON

Per cent Passi ng

Si eve Size Gradati on
3/8in. oo

No. 4 100

No. 8 78-95
No. 16 55-80
No. 30 35-60
No. 50 20-40
No. 100 10-22
No. 200 4-12

2.2.1 Fi ne Aggregate

The fine aggregate shall conformto the physical and suppl enentary

requi rements of ASTM D 1073, except as nodified herein. Fine aggregate
produced by crushing gravel shall have at |east 90 percent by wei ght of
crushed particles having two or nore fractured faces in the portion

retained on the No. 30 sieve. This requirenent shall apply to material before
bl endi ng with other aggregates when bl ending is necessary.

2.2.2 Particl e Shape of Crushed Aggregate

The quantity of flat and el ongated particles in any sieve size shall not
exceed 20 percent by wei ght, when determnmined in accordance with ASTM D 4791
and CCE CRD-C 171.

2.3 M NERAL FI LLERS

M neral fillers, such as hydrated Iine or portland cement, shall be added
to the aggregate blend, if needed, to neet the gradation requirenents or to
i mprove the workability of the slurry seal mixture. Mneral fillers shal
neet the gradation requirenents of ASTM D 242. Portland cement shal
conformto ASTM C 150, Type | or 1I1.

2.4 WATER

Water for the slurry seal mxture shall be potable.

2.5 TACK COAT

Tack coat shall consist of one part enulsified asphalt and up to three

parts water. The same type and grade of asphalt enul sion shall be used in
the tack coat as used to make slurry seal, unless otherw se directed.
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2.6 SLURRY SEAL M XTURE

2.6.1 Job M x Formula (JMF)

The exact proportions of asphalt emrul sion, aggregate, water, and minera
filler to be used in the preparation of the slurry seal shall be deternined
by | aboratory mix design in accordance with ASTM D 3910 and shall be

furni shed by the Contractor. A copy of the JMF shall be subnmitted to the
Contracting Oficer for approval 30 days before the slurry seal mxture is
pl aced.

2.6.2 Properties

The slurry seal JMF shall possess workability and stability properties
consistent with the application requirenments of paragraph PREPARATI ON AND
APPL| CATI ON OF SLURRY SEAL and, in addition, shall nmeet the consistency

test requirement of a 1 inch flow and the wet track abrasion test requirenent
of not nore than 75 grans per square foot abrasion | oss when tested in
accordance with ASTM D 3910. If quick set enulsion is used, the slurry sea

m xture shall pass when using project aggregate and tested in accordance with
| SSA TB-102. If it is established that a m xture nmeeting these requirenents
cannot be produced fromthe furnished materials, these materials shall be
repl aced.

2.6.3 Setting Tine

The mixture shall attain an initial set in not |ess than 15 m nutes nor
nore than 12 hours when tested in accordance with ASTM D 3910. The setting
time may be regulated by the addition of mineral fillers or chem cal agents
provided that provision for their inclusion is contained in the JM.

PART 3 EXECUTI ON
3.1 PREPARATI ON OF SURFACE

Prior to application of the slurry seal, the existing pavement surface

shal | be cl eaned, accunul ation of water renoved, and unsatisfactory areas
repaired. As directed, weak areas or soft spots indicated by alligator

cracki ng, pot holes, or any cracking indicating a structural deficiency

shal |l be renoved and replaced to match the grade of the existing pavenent
section. Cracks in the surface not due to structural deficiencies shall be

cl eaned by blowi ng out with conpressed air. Cracks larger than 1/4 inch in

wi dth shall be filled by squeegeeing in a slurry of fine sand and asphalt

emul sion. Cracks larger than 1/8 inch but less than 1/4 inch in width shall be
filled with asphalt emulsion. The final surface of the filled cracks shall be
1/8 to 1/4 inch bel ow the pavenent surface. Any excess nmaterial shall be
renoved fromthe pavenent surface prior to placenment of the slurry seal

3.1.1 Renoval of Contami nation, Traffic Paint, and Vegetation

Al dust, dirt, oil, grease, fuel, |oose or flaky traffic paint,
veget ati on, and ot her objectionable material shall be renpved fromthe
paverment surface. Grease-contaninated and oil -contani nated areas which
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cannot be cl eaned shall be renoved and replaced with new bitum nous
paverment. All vegetation shall be conpletely renmoved, and these areas
treated with an approved herbici de.

3.1.2 Preparati on and Application of Tack Coat



3.1.2.1 Cal i bration of Bitun nous Distributor

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

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

3.1.2.2 Tack Coat Application

After the surface has been prepared for the slurry seal, a tack coat shal
be applied with a bituminous distributor at the rate of 0.05 to 0.10 gallon
per square yard of surface. The tack coat shall be allowed to cure before
the slurry seal is applied.

3.1.3 Wetting Pavenment Surface

| mredi ately prior to application of the slurry seal, the surface of the
pavermrent and all crack faces shall be noistened with a fog spray of water
fromthe spray bar on the slurry seal machine. No free water shall be on
the surface of the pavenent followi ng the fog spray. The rate of
application of the fog spray shall be adjusted during the day to suit
paverment tenperatures, surface texture, hum dity, and dryness of the
pavenent surface.

3.1. 4 Trial Application

Prior to apply the slurry seal, a test section at |east 200 feet |long and 20
feet wide shall be placed by the Contractor using the approved materials. The
slurry seal shall be placed and rolled in accordance with the specified

requi rements. Tests shall be nmade to deternine the asphalt cement and noisture
contents and the aggregate gradation. If test results are satisfactory, the
test section shall remain in place as part of the conpleted slurry seal. If
tests indicate that the slurry seal does not conformto specification

requi rements, necessary adjustments to the slurry seal machine and application
procedures shall be made inmedi ately, and additional test sections shall be
constructed and sanples shall be taken and tested for conformance with
specification requirements. If tests indicate that the slurry seal does not
conformto specification requirenments, the test section shall be renoved at no
cost to the Government, and the material disposed of off of Governnent-
controlled land. In no case shall the Contractor start full production of
slurry seal w thout approval
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3.2 PREPARATI ON AND APPL| CATI ON OF SLURRY SEAL
3.2.1 Calibration of Slurry Seal Machine

The slurry seal machine shall be calibrated in the presence of the Corps QA
Field Representative to assure that it will produce and apply a mixture which
conforms to the JM-. Commercial slurry seal machines shall be provided with a
nmet hod of calibration by the manufacturer. Because of varying nechanica
properties, each machine may have a different calibration procedure. However

a calibration method based on a revolution counter on any shaft which is
mechanically interlocked with the emul sion punp, water punp, fines feeder, and
t he aggregate conveyor can be used to deternine the relative quantities of
each conponent per revolution for various gate openings, netering, valve



openi ng, or sprocket sizes. The slurry seal machine shall be calibrated with
the project materials prior to the start of work, or whenever there is a
change in materials.

3.2.2 Preparation

The slurry seal shall be mxed and applied with a slurry machine. A

m ni mum amount of water shall be used as necessary to obtain a workable and
honbgenous m xture. The m xture shall be of proper consistency with no
segregati on when deposited on the surface of the pavenent and no additiona
materials shall be added to the mixture. The slurry nixture shall show no
signs of uncoated aggregate or premature breaki ng of emnul sion when applied
to the pavenent surface. The total time of mxing shall not exceed 2

m nut es.

3.2.3 Application

Sufficient quantities of the slurry seal nixture shall be fed into the
spreader box such that a uniform and conpl ete coverage of the pavenent is
obt ai ned. The slurry seal machine shall be operated at such a speed that
t he amount of slurry in the spreader box shall remain essentially
constant. The slurry shall be applied in such a manner that the m ni mum
thi ckness will not be less than 1/8 inch. \When multiple applications

are required, each application shall be thoroughly cured before another
application is placed. No oversized aggregate particles shall be all owed
in the slurry seal mixture, and no buildup of cured slurry seal mx shal
be allowed to collect in the spreader box. Streaks shall not be left in
the finished surface.

3.2.3.1 Joints

The | ongitudi nal joint between adjacent |anes shall have no visible |lap
pi nhol es, or uncovered areas. Thick spots caused by overl apping shall be
snoot hed i medi ately with hand squeegees before the enul sion breaks. Overl aps
whi ch occur at transverse joints shall also be snoothed before the emul sion
breaks, so that a uniformsurface is obtained which contains no breaks or
di scontinuities. Wenever possible, joints should be made while the slurry
seal mixture applied in the first pass is still semfluid and workable. |f
operations preclude fresh working of joints, the previously |aid pass shall be
sufficiently cured in order to support the spreader box w thout scarring,
tearing, or scraping.
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3.2.3.2 Stability of Slurry Mxture

The slurry seal mxture shall possess sufficient stability so that
segregation or premature breaking of enmulsion in spreader box does not
occur. The mxture shall be honpgenous foll ow ng nixing and spreadi ng,
shall be free of bleeding of water or of enulsion, and free of segregation
of emul sion and aggregate fines fromthe coarser aggregate fraction

3.2.3.3 Hand Application

Areas which cannot be reached with the slurry seal machine shall be treated
wi th hand squeegees to provide conpl ete and uni form coverages. All areas
shal | be tacked and fogged prior to placing slurry seal by hand. C ose
attention should be given during hand squeegee spreading of slurry sea

m xture. Overworking will sonetinmes cause partial breaking of the emulsion
before the final spreading is conpleted; this results in a nonuniform
material that will have poor appearance and | ow durability.

3.3 ROLLI NG



As soon as the slurry seal has cured sufficiently to prevent displacenent
or pickup by wheel traffic, it shall be rolled with the pneumatic roller
A mni mum of 5 coverages shall be applied, and, when required, rolling
shall continue until all ridges have been snpothed out and a uniform
surface is obtained.

3.4 CURI NG

Conpl eted slurry seal shall be protected fromtraffic by barricades and
markers until the slurry seal has cured. Areas which are damaged by
traffic or fromother causes shall be repaired by the Contractor at no cost
to the Governnent.

3.5 SAMPLI NG AND TESTI NG
3.5.1 Sanpl i ng

Sanpl es of slurry seal materials shall be furnished by the Contractor at no
expense to the Governnment. Sanpling of aggregates, unless otherw se
specified, shall be in accordance with the requirenents of ASTM D 75.
Sanpl i ng of bitum nous material, unless otherw se specified, shall be in
accordance with the requirements of ASTM D 140. Additional sanples of
material s shall be furnished as required.

3.5.2 Testing

Materials shall be tested to establish conpliance with the specified
requirements. Quality control testing shall be the responsibility of the
Contractor and shall be performed by an approved i ndependent commercia
testing laboratory or by Contractor testing, subject to approval and neeting
the requirenents outlined in ASTM D 3666. At |east 30 days prior to the use of
materials in the work, certified copies of the test results specified herein
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and in referenced publications shall be submtted for approval. In addition
for each day that slurry seal is placed, a mnimum of one sanple of slurry
seal shall be taken fromthe discharge chute of the slurry seal machi ne and
tested to determ ne asphalt cenent content, npisture content, and aggregate
gradation. Slurry seal mixture that fails to neet the m x design proportions
shal | be rejected.

3.5.3 Cal i brati on Test

The Contractor shall furnish all equi pment and materials and | abor
necessary to calibrate the slurry seal machine. Al calibrations shall be
made with the approved job materials and prior to applying the slurry sea
materials to the prepared surface. A copy of the calibration test results
shall be submtted before the slurry seal machine is used on the job.

3.6  CLEANUP

On conpl etion of work, all trash, discarded slurry seal material, or other
refuse shall be collected and renmoved fromthe site and di sposed of off
Government-controll ed |l and at the Contractor's expense.

-- End of Section --
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1.1 Appl i cabl e Publications

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

Ri edel Omi Products, Inc.

Goodyear Hi-M 1l er Rubber Railroad Crossing Pads

RFR I ndustries, Inc.

Ameri can Railway Engi neers Association (ABEA) - Manual for Railway
Engi neeri ng

American Society for Testing and Materials (ASTM

ASTM D 395 Rubber Property-Conpressi on Set

ASTM D 573 Rubber Deterioration in an Air Oven

ASTM D 746 Brittleness and Tenperatue of Plastics and El astonmers By | npact

ASTM D 1171 Rubber deterioration - Surface Ozone Cracking Qutdoors or
Chanber (Trianul ar Speci nmen)

ASTM D 2000 Rubber Products in Autonotive Applications

1.2 Measur enent

Measurenment will be by the nunmber of linear feet used in the conpleted and
accepted work. No nmeasurenent will be nade for wasted material in work

det ermi ned defecti ve.

1.2.1 Paynment

Rubber pads installed and accepted, including alllabor and material will be
paid for at the respective contract price in the bidding schedul e

1.3 Definitions

Ful | depth heavy duty crossing pads will be used.

1.4 Subnmittals

Government approval is required for submttals with a "GA" designation
submittals having a "FIO' designation are for information only. The

followi ng shall be subnitted in accordance with the Section: SUBM TTAL
PROCEDURES
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SD- 14 Sanpl es
Materials; GA
Sanples of the material to be used will be subnmitted to the Contracting
O ficer for approval, 30 days prior to its use. No material wll be
allowed to be used until it has been approved.

PART 2 PRODUCTS
2.1 Mat eri al s

2.1.1 Rubber Pads



Rubber pads will conformto the manufacturers recomrendations and will be 2
1/2 inches thick with |ongitudianal shins or full depth rubber and nol ded
anti-skid and shock absorbing design in the top surface.

2.1.2 Rai | road Ties

Railroad ties will be 8 foot 6 inches mninmumor 9 foot maxi num square cut
and set on 18 inches centers

2.1.3 Bolted Rail Joints

Elim nate all bolted rail joints in crossing area and use conti nuous wel ded
rails. No bolted

2.1. 4 Spi kes

Spi ke into ties-not shinms. Spikes will be a full 6 inches into the 7 inch
tie. Spikes will be galvanized, 12 inch in I ength.

PART 3 EXECUTI ON

3.1 General Requirenents

Pads will be fastened to the substructure and ties by use of gal vanized
drive spikes or bolts recommended by the manufacturer, used in conjunction
with integrated washers. Mol ded rubber plugs will be used to cover the
fastner heads. One center pad will fit between the rails and two side pads
are required for each three linear foot of track

3.2 I nstal ation

Ref er to manuf acturers recomendati ons.
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SECTI ON 02579
PARTI AL DEPTH (Spall) REPAIRS OF RId D PAVEMENTS

PART 1 GENERAL

1.1 SCOPE OF WORK

This specification shall be used for partial depth repairs using Portland
Cenent Concrete (pcc) and Epoxy concrete. Epoxy nortar repairs shall be
performed for repairs less than 0.03 cubic feet and pcc repairs for repairs
equal to and greater than 0.03 cubic feet. For full depth repairs used
"Section 02754 CONCRETE PAVEMENT FOR SMALL PRQJECTS

1.1 REFERENCES

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

AVERI CAN ASSOCI ATI ON OF STATE HI GHVWAY AND TRANSPORTATI ON
OFFI CI ALS ( AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

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

ASTM C 31 (1991) Making and Curing Concrete Test Specinens
in the Field
ASTM C 39 (1993) Conpressive Strength of Cylindrica

Concrete Speci nens

ASTM C 131 (1989) Resistance to Abrasion of Small Size
Coarse Aggregate by Abrasion & Inmpact in the Los
Angel es Machi ne

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

ASTM C 143 (1990a) Slump of Hydraulic Cenment Concrete

ASTM C 150 (1995) Portland Cenent

ASTM C 171 (1995) Sheet Materials for Curing Concrete

ASTM C 173 (1994a) Air Content of Freshly M xed Concrete by



t he Vol unetric Method

ASTM C 192 (1990a) Making and Curing Concrete Test
Speci mens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 260 (1994)PZ?$-éntraining Adm xtures for Concrete

ASTM C 494 (1992) Chem cal Adni xtures for Concrete

ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens for
Concrete

ASTM D 75 (1987; R 1992) Sanpling Aggregates

CORPS OF ENG NEERS ( COE)

CCE CRD-C 104 (1980) Method of Cal culation of the Fineness
Modul us of Aggregate

CCOE CRD-C 300 (1990) Specification for Menbrane- Form ng
Conpounds for Curing Concrete

1.2 UNIT PRI CES
1.2.1 Measurenent
1.2.1.1 Concrete

The quantity of concrete to be paid for will be the nunmber of square yards
pl aced in the conpleted and accepted patched areas.

1.2.1.3 Epoxy-Resin G out

The quantity of epoxy-resin grout material to be paid for will be the nunber
of square yards, placed in the conpleted and accepted patched areas.

1.2.2 Paynent
1.2.2.1 Concrete

The quantity of concrete, nmeasured as specified, will be paid for at the
contract unit price. The unit price for concrete will include full conpensate
for furnishing | abor; aggregates and other naterials, except epoxy-resin
grout; tools and equipnent; and for performing work involved in patching the
paverments as specified.

1.2.2.3 Epoxy-Resin G out

The quantity of epoxy-resin grout determined as specified will be paid for
at the contract unit price, which price will include all costs of handling,
haul i ng, storage at the site, labor, materials, tools and equi prent, and
for performing work involved in placing epoxy-resin grout on the surface of
t he existing pavenent to be patched.

1.3 DESI GN

The concrete m xtures shall be designed to produce concrete having an
average conpressive strength as indicated in paragraph "3.1.3 Portland
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Cement Concrete and Mortar M xtures". The concrete nixtures shall be
designed to secure an air content by volune of 4 percent, plus or minus 1
percent, based on neasurements nade on concrete inmredi ately after di scharge
fromthe nmixer in conformance with ASTM C 231. M x desi gn studi es and

tests shall be made in accordance with ASTM C 39 and ASTM C 192, and the
test results submitted for approval. The coarse aggregate shall have a
percent age of wear not to exceed 30 percent after 500 revol uti ons when
teste in accordance with ASTM C 131

1.4 SUBM TTALS

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

SD- 01 Data

Pat chi ng System GA

Three copies of the proposed m x design, 14-days prior to placenent. The m X

design shall indicate the weight of each ingredient of the m xture. No
concrete shall be placed prior to approval of the proposed m x design. No
deviation fromthe approved job-mx formula will be permitted w thout prior
appr oval

SD- 09 Reports
Pat chi ng System GA

Three copies of test results, shall be provided within 24 hours of physica
conpl etion of laboratory testing. Manufacturer's certifications may be
submitted rather than |aboratory test results for proposed materials.
Certificates should certify conpliance with the appropriate specification
referenced herein. No materials shall be placed without prior approva
fromthe Corps QA Field Representative.

1.5 EQUI PMENT; APPROVAL AND MAI NTENANCE

Dependabl e and sufficient equipnent that is appropriate and adequate to
acconplish the work specified shall be assenbled at the site of the work a
sufficient time before the start of paving to permit thorough inspection

cal i bration of weighing and neasuring devices, adjustment of parts, and the
maki ng of any repairs that may be required. The equi prent shall be maintained
i n good working condition.

1.6 SAVPLI NG AND LABORATORY TESTI NG OF MATERI ALS

Sanpling and testing shall be performed by an approved comrercia

| aboratory or by the Contractor subject to approval. Should the Contractor
elect to establish testing facilities, no work requiring testing shall be
permtted until the Contractor's facilities have been inspected and
approved. The first |aboratory inspection shall be at the expense of the
Government and the cost of any subsequent inspection resulting fromfailure
of the first inspection shall be at the expense of the Contractor. Such
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costs shall be deducted fromthe total amount due the Contractor. Al
testing shall be performed at no additional cost to the Government.



1.6.1 Cenent

Cenent shall be tested as prescribed in the referenced specification under

which it is furnished. Cement may be accepted on the basis of mill tests
and the manufacturer's certification of conpliance with the specification
provided the cenent is the product of a mill with a record for the

producti on of high-quality cement for the past 3 years.
1.6.2 Aggr egat e

Aggregate sanples for |aboratory testing shall be taken in conformance with
ASTM D 75 and tested in accordance with ASTM C 136.

1.6.3 Joint-Sealing Materials

Joint-sealing materials shall be tested for conformance with the referenced
applicable material specification.

1.6.4 Epoxy- Resi n G out

Epoxy-resin grout shall be tested for conformance with ASTM C 881
1.7 DELI VERY AND STORAGE OF MATERI ALS

1.7.1 Cenment

Cenent may be furnished in bulk or in suitable bags used for packagi ng
cenents and shall be stored in a nanner to prevent absorption of npisture.

1.7.2 Aggr egat es

Aggregates shall be handled and stored in a manner to avoid breakage,
segregation, or contam nation by foreign materials.

1.7.3 Epoxy- Resi n G out

Epoxy-resin grout shall be delivered to the site in such manner as to avoid
damage or | o0ss. Storage areas shall be in a windowl ess and weat her proof,

but ventilated, insulated nonconbustible building, with provision nearby

for conditioning the material to 70 to 85 degrees F for a period of 48 hours
prior to use. The ambient tenperature in the storage area of the epoxy
materials shall at no time be higher than 100 degrees F

1.8 WEATHER LI M TATI ONS

Concrete shall not be placed when weather conditions detrinmentally affect

the quality of the finished product. No concrete shall be placed when the

air tenmperature is below 40 degrees F in the shade. When air tenperature is
likely to exceed, 90 degrees F, the concrete shall have a tenperature not
exceedi ng 90 degrees F when deposited, and the surface of such placed concrete

shal |l be kept damp with a water fog until the approved curing mediumis
appl i ed.
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PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Coarse Aggregate
2.1.1.1 Conposition

Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, or
a conbi nati on thereof.



2.1.1.2 Qality

Aggregate as delivered to the mixers shall consist of clean, hard,
unweat hered, and uncoated particles. Dust and other coatings shall be
renoved fromthe coarse aggregates by adequate washing.

2.1.1.3 Particle Shape

Particles of the coarse aggregate shall be generally spherical or cubica

i n shape. The coarse aggregate shall have a percentage of wear not to
exceed 30 percent after 500 revol utions when tested in accordance with ASTM
C 131.

2.1.1.4 Size and G ading

The maxi mum nom nal size of the coarse aggregate shall be 1/2 inch. The coarse
aggregate shall be well graded within the lints specified, and when tested in
accordance with ASTM C 136, shall conformto the follow ng grading

requi rements as delivered to the batching hoppers:

Si eve designation Per cent age by wei ght passing
U.S. Standard i ndi vi dual sieves 4 to % inch
squar e mnesh

3/4 inch 100
¥ inch 90- 100
3/ 8 inch 40-70
No. 4 0- 15
No. 8 0-5

2.1.2 Fine Aggregate
2.1.2.1 Conposition
Fi ne aggregate shall consist of either natural sand, manufactured sand, or

a conbi nati on of natural and manufactured sand, and shall be conmposed of
cl ean, hard, durable particles.
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2.1.2.2 Particle Shape

Particles of the fine aggregate shall be generally spherical or cubical in
shape.

2.1.2.3 Grading

Grading of the fine aggregate as delivered to the mixer shall conformto
the following requirements when tested in accordance with ASTM C 136.

Si eve designation

U. S. Standard Per cent age by wei ght,
squar e mnesh passi ng
3/8 inch 100

No. 4 95-100



No. 8 80-90

No. 16 60- 80
No. 30 30-60
No. 50 12-30
No. 100 2-10

In addition, the fine aggregate, as delivered to the nixer, shall have a
fineness nodul us of not |less than 2.40 nor nore than 2.90, when cal cul at ed
in accordance with COE CRD- C 104.

2.1.3 Air-Entraining Adm xture

Air-entraining adnm xture shall conformto ASTM C 260.

2.1.4 Cenent

Cenent shall be portland cement conforming to ASTM C 150, Type |1, | ow

al kal i .

2.1.5 Hi gh-Early-Strength Portland Cenent

ASTM C 150, Type IIl with tricalciumalumnate limted to 5 percent, |ow
al kali. Type IlIl cement shall be used only in isolated instances and only

when approved in witing.

2.1.6 Curing Materials

2.1.6.1 Bur | ap

Burl ap shall conformto AASHTO M 182.
2.1.6.2 Curing Conpound

Menbr ane-form ng curing conpound shall be a pignented type conformng to
COE CRD- C 300.

2.1.6.3 Wat er pr oof Bl anket Materials
Wat er proof bl anket materials shall conformto ASTM C 171, Type opti onal

col or white.
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2.1.7 Epoxy- Resi n G out

Epoxy-resin grout shall be a two-conmponent material formulated to neet the
requi rements of ASTM C 881, Type | or Il. Type | material shall be used
when pavement, materials, or atnospheric tenperatures are 70 degrees F or

above. Type Il material shall be used when pavenment, materials, or atnospheric

tenmperatures are bel ow 70 degrees F

2.1.8 Water
Water shall be clean, fresh, and free frominjurious anmounts of oil, acid,
salt, alkali, organic matter, or other del eterious substances. Wter

approved by Public Health authorities for domestic consunption may be
accepted for use wi thout being tested.

PART 3 EXECUTI ON
3.1 REPAI RI NG PARTI AL DEPTH SPALLS ALONG JO NTS, CRACKS, AND OTHER AREAS

M xi ng, placing, consolidating, and finishing of repair material and
application of curing procedures shall take place only in the presence of a
Government representative. It shall be the Contractor's responsibility to

i nformthe Government of his work schedul e each day so a Gover nnent
representative will be there as needed to neet the above requirement. No



m xi ng or placing of repair materials shall take place when the tenperature
of the repair material or of the pavenent tenperature exceeds 100 degrees F

3.1.1 Preparation

Were directed, spalls along joints of new slabs, along edges of adjacent
exi sting concrete, and other |ocations shall be repaired by first making a
vertical sawcut at |east 2-inches outside the spalled area and to a depth
of at least 2-inches. Saw cuts shall be straight |ines forming rectangul ar
areas in line with the jointing pattern. Sawcut runouts (kerfs) beyond the
edges of the repair cavity shall be cleaned and filled, as approved, with
epoxy resin conform ng to ASTM C881, Type |V, Grade 2, after the curing
period is over. The concrete within the sawcut |ines or between the sawcut
and the joint, or crack, shall be chipped out to renove all unsound
concrete and at least 1-inch depth of visually sound concrete, and to
provide at least 2 in. total depth fromthe pavenent surface throughout.
Renoval shall be perforned using light jackhamrers, naxi mum wei ght of 30

I b. The cavity thus forned shall be thoroughly cleaned with high pressure
water jets supplemented with conpressed air to renove all |oose materi al
The cavity shall be kept conpletely nmoist for the 24 hours i mediately
before the application of portland cement repair material. Al free water
shall be blown fromthe cavity i mredi ately before placing the bond coat.

I mredi ately before filling the cavity, a prime coat shall be applied to the
cl eaned surface of all sides and bottom of the cavity, except any joint
face. The prinme coat shall be applied in a thin coating and scrubbed into
the surface with a stiff-bristle brush. Prine coat for portland cenent
repairs shall be a neat cenent grout and for epoxy resin repairs shall be
epoxy resin, Type IlIl, Gade 1 conforming to ASTM C881
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3.1.2 Filling

The cavity shall be filled with portland cenent concrete or nortar or with
epoxy resin nortar, imediately after the prime coat is applied--before it
begins to dry. Portland cenent concrete shall be used for |arger spalls,
those nore than 1/3 cu. ft. in size after renoval operations, provided there
is no dinmension |l ess than 3-in.; portland cenent nortar shall be used for al
other spalls greater than 0.03 cu. ft.; and epoxy resin nortar or type I|1|l
Grade 3 epoxy resin for those spalls less than 0.03 cu. ft. in size after
renoval operations. Portland cenent concretes and nortars shall be very | ow
slump m xtures, with 1/2-inch or |ess slunp, proportioned, mxed, placed, and
consol i dated by vigorous tanping, supplemented by use of small dianeter

i Mmersion vibrators, all as specified or directed. Grate tanpers (jitterbugs)
shal | not be used. The concrete or nortar, while still green but sufficiently
hardened to bear a man's wei ght w thout appreciable inprint shall be floated
to a true even plane. Hand floating shall be supplemented with an approved

vi bratory conpactor for small patches (up to 8.0 sq. ft.) and with an approved
di sc-type nechanical float which has integral inpact mechanismfor |arger

pat ches. Under no conditions shall any water or dry cenent be added to the
surface at any tine before curing commences. The finished surface of repairs
shall have a texture matching the surroundi ng pavenent surface. The surfaces
shal | be checked for grade and shall neet the grade of the surrounding
pavermrent and shall not deviate nore than 1/8 inch froma true plane surface in
the repair area

3.1.3 Portl and Cenent Concrete and Mortar M xtures

The Contractor shall be responsible for devel oping nmi xture proportions;
this shall be performed by an approved commercial |aboratory. Concrete
shall conformto the materials and production requirenents specified for
pavi ng concrete, except as otherw se specified herein. Water-cenment ratio



of the concrete shall not exceed 0.40, the m xture shall be designed to
produce concrete having at |east 4000 psi at 14 days, and shall contain the
greatest proportion of coarse aggregate, ASTM C33 size No. 4 and size No
67, practical to use, as approved. M xture proportions devel oped for
concrete and nortar shall be submitted for approval before starting
construction. Mrtar shall consist of the follow ng materials, proportioned
by wei ght as foll ows:

1. 00 part portland cenent

1.15 to 1.25 parts fine aggregate

1.80 to 2.00 parts coarse aggregate--max. size 3/4 in.
Water--Max. wc ratio 0.33

Air entraining adnm xture as required

Wat er reducing admi xture conformng to ASTM C 494 Type A, nmay be used in
concrete and nortar, as approved.

3.1. 4 Bat ching and M xi ng Portland Cenent M xtures

Portl and cement concrete shall be nixed in a continuous batching and mnixi ng
pl ant conforming to ASTM C685 or in drumtype mxers or in pugmlls

neither the drumtype or pugm ||l mxers to be over 4 sack size. Mortar

shall be nmixed in a horizontal shaft nortar mxer. Al neasuring, batching,
and m xi ng procedures and equi prent shall be subject to specific approval

Page 8

Al materials shall be batched by weight, except that water and adm xtures
may be batched by volunme. Each dry material nmay be prebatched for each
batch and supplied in waterproof containers. Mxing shall be perfornmed

adj acent to the repair areas. Batches shall not exceed 0.5 cu. yd. in

size. Ready-m x concrete or conventional truck mxers shall not be used.

If the materials and procedures are approved in witing, |latex nodified
concrete m xtures may be used for repairing spalls less than 1/3-cu. ft. in
si ze.

3.1.5 Epoxy Resins

Epoxy resin nortars shall be made with Type Il1l, G ade | epoxy resin, using
proportions and m xi ng, placing, and curing procedures as recomrended by

t he manufacturer and approved by the Contracting O ficer. The epoxy resin
materials shall be placed in the cavity in layers not over 2-in. thick

The tine interval between placenent of additional |ayers shall be such that
the tenperature of the epoxy resin nmaterial does not exceed 140 degrees F
at any tinme during hardening. Mechanical vibrators and hand tanpers shal

be used to consolidate the epoxy resin nortar. Any repair material on the
surroundi ng surfaces shall be renoved before it hardens.

3.1.5.1 M xi ng Epoxy-Resin Grout Components

Epoxy-resin grout conponents shall be mixed in the proportions recomended
by the manufacturer. The conponents shall be conditioned to 20 degrees C

70 degrees F to 30 degrees C 85 degrees F for 48 hours prior to m xing.

The two epoxy conmponents shall be mixed with a power-driven,

expl osi on-proof stirring device in a nmetal or pol yethyl ene container having
a hem spherical bottom The pol ysul fide-curing-agent conmponent shall be
added gradually to the epoxy-resin conponent with constant stirring until a
uniformm xture is obtained. The rate of stirring shall be such that the
entrained air is a mninum

3.1.5.2 Tool s and Equi prent

Tool s and equi prent used further in the work shall be thoroughly cl eaned
bef ore the epoxy-resin grout sets.



3.1.5.3 Heal th and Safety Precautions
The following health and safety precautions shall be foll owed:

a. Full face shields shall be provided for all mixing and bl endi ng
operations and for placing operations as required.

b. Protective coveralls and neoprene-coated gl oves shall be
provided for all worknen engaged in the operations.

c. Protective creanms of a suitable nature for the operation shal
be suppli ed.

d. Adequate fire protection shall be maintained at all mxing and
pl aci ng operations.

e. Snoking or the use of spark- or flane-producing devices shal
be prohibited within 15 nmeters 50 feet of m xing and pl aci ng operati ons.
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f. The m xi ng, placing, or storage of epoxy-resin grout or solvent
shall be prohibited within 15 neters 50 feet of any vehicle, equipnent
aircraft, or machinery that could be damaged fromfire or could ignite
vapors fromthe material

3.1.6 Joints

VWere the spalled area abuts a joint, an insert or other bond-breaking
medi um shal | be used to prevent bond between the patch and existing
concrete at the joint face. A reservoir for the joint sealant shall be
sawed to the dinmensions required for other adjacent joints, and seal ed as
speci fied el sewhere.

3.1.7 Steel Encountered In Cavity

If reinforcing bars or tie bars are encountered at the required depth of
renoval and not nore than one-half of the circunference of the wire or bar
i s exposed, the bar or fabric shall be left in place, any | oose rust

bl asted off, and the cavity repaired. If nore than one-half of the
circunference i s exposed, the renoval shall continue to a depth of 3/4 inch
bel ow and around bars and to 1/2 inch bel ow fabric, any |oose rust bl asted
of f, and the cavity repaired. If nore than 1/10 of the circunference of a
dowel is exposed, the entire repair shall be made full depth of the
paverment, and the dowel cut off and replaced by drilling and grouting as
previously specified. If any of these is severely rusted so as to reduce
the diameter by 20 percent or nobre at any point, it shall be cut off and
replaced with simlar new naterial, |apped or connected as approved.

3.1.8 Curing Portland Cement Concrete and Mortar

Curing shall be by noist curing for at |east 7 days, followed by
application of white-pignmented menbrane-form ng curing conpound, perfornmed
as follows:

a. Comrence imrediately after finishing is conplete for each repair
(patch).

b. Apply two layers of conpletely presaturated cl ean burlap conform ng
to AASHTO ML82.

c. Resaturate (oversaturate) the burlap after placing and i nredi ately
cover with clear or white polyethylene sheeting at least 4 nils in
t hi ckness.

d. Cover with plywod at least 1/2 inch thick or wood form material and



wei ght down sufficiently to prevent displacenent by w nd.

e. Al covering materials, burlap, plastic, and wood, shall extend at
| east 150 nm (6 i nches) beyond every edge of the patch

f. At |east once every 24 hours, the plywod and plastic shall be
renoved, the burlap resaturated, and the plastic and pl ywood i mredi ately
repl aced.

Page 10

g. When npi st curing operations are conplete, renmove the plastic sheet
and the pl ywood between 20: 00 and 24:00 hours in the evening. Between 3
and 7 hours later, renmove the burlap and i medi ately apply a uniform coat
of white-pignented curing conpound to the repair area. Curing conpound
shall conformto CRD C300, and shall be applied at a coverage rate of 200
sq. ft. per gallon.

h. Patches shall be protected fromtraffic for at least the following 7
days.

3.1.9 Testing During Construction

At | east once for 1.0 cu. yd. of portland cenment concrete or nortar, the
Contractor shall performslunp and air content tests, and at doubl e that
interval shall fabricate, cure, protect and test 6 inch by 12 inch test
cylinders. One cylinder shall be tested at 7 days and the other at 14-day
age. The cylinders shall be fabricated and cured in accordance with ASTM
C31 and tested in accordance with C39. Slunp tests shall be nmade in
accordance with ASTM Cl143, and air content tests in accordance with C231

3.1.10 Fi nal Acceptance

After 14 days and before final acceptance, each patch shall be tested by
the Contractor in the presence of a Government representative. Patches
shall be tested by sounding with a carpenter's hamrer, at |east 20 oz., or
simlar equiprment. Any patches found to be drumry shall be renoved and
repl aced at no additional cost to the Governnent.

-- End of Section --
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SECTI ON 02593

COVPRESSI ON JO NT SEALS FOR CONCRETE PAVEMENTS
09/ 93

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 this text by basic
designation only.

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

ASTM D 2628 (1991) Preforned Pol ychl oroprene
El astoneric Joint Seals for Concrete
Pavenent s

ASTM D 2835 (1989; R 1993) Lubricant for Installation
of Preforned Conpression Seals in Concrete
Pavenent s

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 548 (1988) Jet-Fuel and Heat Resi stant
Pref ormed Pol ychl oroprene El astoneric
Joint Seals for Rigid Pavenents

.2 MEASUREMENT

The quantity of each sealing itemto be paid for shall be determ ned by
actual neasurenent of the nunber of |inear netersfeet of in-place material
t hat has been approved by the Contracting Oficer

.3 PAYMENT

Payment shall be made at the contract unit bid prices per linear neter foot
for the sealing itens schedul ed, including approved trail joint
installation. The unit bid prices shall include the cost of all I|abor
materials, the use of all equipnent, and tools required to conplete the

wor K.

.2 SAFETY

Conpression joint seals shall not be placed within 7.5 nmeters 25 feet of
[iquid oxygen (LOX) equipnent, LOX storage, or LOX piping.

.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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1

SD- 01 DATA
Test Results; GA

Certified copies of test results shall be provided 15 days prior to use of
material on the project.

Equi prent List; GA

Li st of proposed equi pnment to be used in the performance of construction
wor k, including descriptive data shall be provided 15 days prior to use on
t he project.

Manuf acturer's Instructions; GA

VWhere installation procedures are required in accordance with the
manuf acturer's recommendati ons, printed copies of manufacturers
i nstructions, 15 days prior to use on the project.

SD- 14, Sanpl es
Conpressi on Seal s; GA

Regardl ess of testing responsibility, 1.2 meter 4-feet |ong sanples of the
materials shall be submitted for approval 15 days prior to use on the
project. Printed directions fromthe manufacturer on recomrended
installation criteria shall be furnished with the sanples plus the
manufacturer's certification that the selected seal is recommended for the
installation on this project.

.4 TEST REQUI REMENTS

Each [ ot of conpression joint seal and | ubricant/adhesive shall be sanpl ed,
identified, and tested for conformance with the applicable materi al
specification. A lot of conpression seal shall consist of 1 day's
production or 6,000 neters 20,000 linear feet for each cross section

whi chever is less. A lot of lubricant/adhesive shall consist of 1 day's
producti on. Testing of the conpression joint seal and |ubricant/adhesive
material shall be the responsibility of the Contractor and shall be
performed in an approved i ndependent |aboratory, and certified copies of
the test reports shall be submitted for approval 15 days prior to the use
of the materials at the jobsite. Sanples of each lot of material shal

al so be submitted and will be retained by the Governnment for possible
future testing should the materials appear defective during or after
application. The Contractor shall furnish additional sanples of materials,
in sufficient quantity to be tested, upon request. Final acceptance wll
be based on confornmance to the specified test requirements and the
performance of the in-place materials.

.5 EQUI PVENT

Machi nes, tools, and equi pnent used in the performance of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tines.

5.1 Joi nt C eani ng Equi prent

Page 2



1.5.1.1 Concrete Saw

1

A self-propell ed power saw with water-cool ed di anond saw bl ades shal |l be
provided for cutting joints to the depths and w dths specified and for
renoving filler, existing old joint seal, or other material enbedded in the
joints or adhered to the joint faces.

.5.1.2 Sandbl asti ng Equi prment

Sandbl asti ng equi prent shall include an air conpressor, hose, and a

| ong-wearing venturi-type nozzle of proper size, shape, and opening. The
maxi mum nozzl e openi ng should not exceed 6.35 nm 1/4 inch. The air
conpressor shall be portable and shall be capable of furnishing not |ess
than 4200 liters 150 cubic feet per mnute and maintaining a |ine pressure
of not less than 620 kPa 90 psi at the nozzle while in use. The conpressor
shal | be equipped with traps that will maintain the conpressed air free of
oil and water. The nozzle shall have an adjustable guide that will hold the
nozzle aligned with the joint about 25 mm 1 inch above the pavenment surface
and will direct the blast to clean the joint walls. The height, angle of
inclination, and the size of the nozzle shall be adjusted as necessary to
ensure satisfactory results.

.5.2 Seal i ng Equi prent

Equi pnrent used to install the conpression seal shall place the conpression
seal to the prescribed depths within the specified tol erances w thout
cutting, nicking, twi sting, or otherw se danaging the seal. The equi pnment
shal | be capable of placing the seal with not nore than two percent

| ongi tudi nal stretch or conpression of the seal during installation. The
machi ne shall be an automatic self-propelled joint seal application

equi prent and engi ne powered. The machi ne shall include a reservoir for

t he | ubricant/adhesive, a device for conveying the | ubricant/adhesive in
the proper quantities to the sides of the conpression seal or the sidewalls
of the joints, a reel capable of holding one full spool of conpression
seal , and a power-driven apparatus for feeding the joint seal through a
conpression device and inserting the seal into the joint. The equi prment
shall also include a guide to maintain the proper course along the joint
bei ng sealed. The machine shall at all tinmes be operated by an experienced
operator.

.6 TRIAL JO NT SEAL AND LUBRI CANT/ ADHESI VE | NSTALLATI ON

Prior to the cleaning and sealing of the joints for the entire project, a
test section at |east 69 nmeters 200 feet |ong shall be prepared at a
designated location in the project pavement using the specified materials
and the approved equi pnent, so as to denonstrate the proposed joint
preparation and sealing of all types of joints in the project. Follow ng
the conpletion of the trial |length and before any other joint is seal ed,
the trial joints will be inspected by the Governnent to determ ne that the
materials and installation neet the requirenments specified. |If materials
or installation do not neet requirenents, the materials shall be renoved,
and the joints shall be recleaned and reseal ed at no cost to the
Government. No other joints shall be sealed until the test installation
has been approved. |If the trial section is approved, it may be

i ncorporated into the permanent work. Oher joints shall be sealed in the
manner approved for sealing the trial joint.

7 DELI VERY AND STORAGE
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Materials delivered to the jobsite shall be inspected for defects,

unl oaded, and stored with a m ni mum of handling to avoid damage. Storage
facilities shall protect materials fromweather and shall maintain
material s at tenperatures recommended by the manufacturer

.8 ENVI RONVENTAL CONDI TI ONS

The anbi ent tenperature and the pavenent tenperature within the joint wall
shall be at |east of 16 degrees C 35 degrees F and rising at the time of
installation of the materials. Sealant installation will not be allowed if
nmoi sture or foreign material is observed in the joint.

PART 2 PRODUCTS

2.

1 COVPRESS| ON SEALS

Conpression joint seal materials shall be a vul canized el astoneric conpound
usi ng pol ychl oroprene as the only base polynmer. The material and

manuf actured seal shall conformto ASTM D 2628 and COE CRD-C 548 where jet
fuel and/or heat blast resistance is required. The joint seal shall be a

| abyrinth type seal. The unconpressed depth of the face of the conpression
seal (that is to be bonded to the joint wall) shall be greater than the
unconpressed width of the seal, except that for seals 25 nm 1 inch or
greater in width, the depth need be only 1 inch or greater. The actua

wi dt h of the unconpressed seal shall be 20.6 mmor 25.4 mm wth a

tol erance of plus 3.2 mMmmor minus 1.6 mm 13/16 inch or 1 inch wth a

tol erance of plus 1/8 inch and mnus 1/16 inch

.2 LUBRI CANT/ ADHESI VE

Lubri cant/ adhesi ve used for the conpression elastonmeric joint seal shall be
a one-conponent conpound conform ng to ASTM D 2835.

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF JO NTS

I mredi ately before installation of the conpression joint seal, the joints
shal |l be thoroughly cleaned to renove laitance, filler, existing sealer
foreign material and protrusions of hardened concrete fromthe sides and
upper edges of the joint space to be sealed. d eaning shall be by

sandbl asting or waterblasting and shall extend al ong pavenent surfaces at
least 12 mMm 1/ 2 inch on either side of the joint. After final cleaning and
i mediately prior to sealing, the joints shall be blown out with conpressed
air and left conpletely free of debris and water. The Contractor shal
denonstrate that the selected cl eaning operation neets the cl eanliness
requirenents. Any irregularity in the joint face which would prevent

uni form contact between the joint seal and the joint face shall be
corrected prior to the installation of the joint seal

1.1 Sawi ng

Joints shall be cleaned and to opened to the specified width and depth by
sawi ng. Imediately follow ng the sawi ng operation, the joint faces and
openi ng shall be thoroughly cleaned using a water jet to renove saw
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cuttings or debris remaining on the faces or in the joint opening.
Conpression seal shall be installed within 3 cal endar days of the time the
joint cavity is sawed. Depth of the joint cavity will be as reconmended by
the seal manufacturer. The saw cut for the joint seal cavity shall be
centered over the joint line. The nominal width of the sawed joint sea
cavity shall be as follows; the actual width shall be within a tol erance of
plus or mnus 1.6 nml/16 inch

1.2 Sandbl ast C eani ng

A multiple pass sandbl asting techni que shall be used until the surfaces are
free of dust, dirt, curing conpound, or any residue that m ght prevent
ready insertion or uniformcontact of the seal and bonding of the

[ ubri cant/adhesive to the concrete.

1.4 Rat e of Progress

Sandbl asting of joint faces shall be limted to the length of joint that
can be seal ed during the sanme wor kday.

.2 | NSTALLATI ON OF THE COVPRESSI ON SEAL
2.1 Time of Installation

Joints shall be sealed inmediately within 3 cal endar days of saw ng the
joint seal cavity and follow ng concrete cure and the final cleaning of the
joint walls. Open joints ready for sealing that cannot be seal ed under the
specified conditions shall be provided with an approved tenporary seal to
prevent infiltration of foreign material. When rain interrupts the sealing
operations, the joints shall be washed, air pressure cleaned, and all owed
to dry prior to installing the lubricant/adhesive and conpressi on seal

. 2.2 Sequence of Installation

Longi tudi nal joints shall be sealed first, followed by transverse joints.
Seals in longitudinal joints shall be installed so that all transverse
joint seals will be intact fromedge to edge of the pavenent.

Intersections shall be made nmonolithic by use of joint seal adhesive and
care in fitting the intersection parts together. Extender pieces of sea
shall not be used at intersections. Any seal falling short at the

i ntersection shall be renoved and replaced with new seal at no additiona
cost to the Government. Seals that are required to change direction by
nore than 20 degrees, may require a poured sealant at the intersection
Poured seal ant shall be as recomnmended by the conpression seal manufacturer

.3 SEALI NG OF JA NTS

The sides of the joint seal or the sides of the joint shall be covered with
a coating of |ubricant/adhesive and the seal installed in such a manner as
to conformto all requirements specified. Butt joints and sea

i ntersections shall be coated with |iberal applications of |ubricant/

adhesi ve. Lubricant/adhesive spilled on the pavenent shall be renoved

i mediately to prevent setting on the pavenent. The in-place joint sea
shall be in an upright position and free fromtwi sting, distortion, and
cuts. Adjustments shall be nmade to the installation equi pnent and
procedure, if the stretch or conpression exceeds 2 percent. Any sea
exceedi ng 2 percent stretch or conpression shall be renoved and repl aced.
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The joint seal shall be placed at a uniformdepth within the tol erances
specified. In-place joint seal which fails to nmeet the specified

requi renents shall be renoved and replaced with new joint seal at no cost
to the Government. The conpression joint seal shall be placed to a depth
of 6.4 nmm1/4 inch, plus or minus 3.2 nm1/8 inch, below the pavenent
surface except when the joint is beveled or has a radius at the surface, or
unl ess otherwi se directed. For beveled joints or joints with a radius at
the surface, the conpression joint seal shall be installed at a depth of
3.2 nm 1/8 inch, plus or mnus 1/8 inch, below the bottomof the edge of
the bevel or radius. No part of the seal shall be allowed to project above
the surface of the pavenent or above the edge of the bevel or radius. The
seal shall be installed in the |longest practicable I engths in |ongitudina
joints and shall be cut at the joint intersections to provide continuous
installation of the seal in the transverse joints. The |ubricant/adhesive
in the longitudinal joints shall be allowed to set for 1 hour prior to
cutting at the joint intersections to reduce the possibility of shrinkage.
For all transverse joints, the m ninmumlength of the conpression joint sea
shal |l be the pavenent width from edge to edge

.4 CLEAN- UP

Upon conpl etion of the project, all unused materials shall be renmoved from
the site, any lubricant/adhesive on the pavenent surface shall be renoved,
and the pavenent shall be left in clean condition

.5  QUALITY CONTROL PROVI SI ONS
.5.1 Equi pnent

The application equi prrent shall be inspected to assure uniform application
of lubricant/adhesive to the sides of the conpression joint seal or the
walls of the joint. |If any equipnment causes cutting, tw sting, nicking,
excessi ve stretching or conpressing of the seal, or inproper application of
t he | ubricant/adhesive, the operation will be suspended until causes of the
deficiencies are determ ned and corrected.

.5.2 Pr ocedur es
.5.2.1 Quality Control I|nspection

Quality control provisions shall be provided during the joint cleaning
process to prevent or correct inproper equi pnent and cl eani ng techni ques
t hat damage the concrete in any manner. C eaned joints shall be approved
by the Governnent prior to installation of the [ubricant/adhesive and
conpression joint seal

.5.2.2 Conf ormance to Stretching and conpression Limtations

Conf ormance to stretching and conpression limtations shall be determ ned.
The top surface of the conpression seal shall be marked at 1 foot intervals
in a manner clear and durable to enable |length deterninations of the seal
After installation, the distance between the marks shall be neasured on the
seal. If the stretching or conpression exceeds 2 percent, the seal shal

be renoved and replaced with new joint at no additional cost to the
Governnment. The seal shall be renpbved up to the | ast correct neasurenent.
The seal shall be inspected a m nimum of once per 30 neters100 feet of

seal for conpliance to the shrinkage or conpression requirenents.
Measurenents shall al so be nade at the same interval to determ ne
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conformance with depth and width of installation requirenents. Conpression
seal that is not in conformance with specification requirenents shall be
renoved and replaced with new joint seal at no additional cost to the

Gover nnent .

.5.2.3 Pavenment Tenperature

The pavenent tenperature shall be determined by placing a thernmoneter in
the initial saw cut for the joint and the reading shall be recorded. The
thermoneter shall remain in the joint for an adequate tine to provide a
control reading.

.5.3 Pr oduct

The joint sealing system (conpression seal and |ubricant/adhesive) shall be
i nspected for proper rate of cure and bonding to the concrete, cuts,

twi sts, nicks and other deficiencies. Seals exhibiting any defects, at any
time prior to final acceptance of the project, shall be renoved fromthe
joint, wasted, and replaced in a satisfactory manner

-- BEnd of Section --
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PART 1

1.

SECTI ON 02630

STORM DRAI NAGE SYSTEM

GENERAL

1 REFERENCES

09/ 98

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

ext ent

ACI | NTERNATI ONAL (ACl)

ACl 346/ 346R

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AASHTO

AREA- 01

AVERI CAN ASSOCI ATI ON OF
( AASHTO)

HB- 16

M 167

M 190

M 198

M 219

M 243

M 294

MP6

(1990) Standard Specification for
Cast-in-Place Nonreinforced Concrete Pipe
and Recommendat i ons

STATE H GHVWAY AND TRANSPORTATI ON OFFI Cl ALS

(1996) Standard Specifications for H ghway
Bri dges

(1994) Corrugated Steel Structural Plate,
Zinc Coated, for Field Bolted Pipe

(1988) Bitum nous Coated Corrugated Metal
Culvert Pipe and Pipe Arches

(1994) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

(1992) AluminumAlloy Structural Plate for
Field Bolted Conduits

(1994) Field Applied Coating of Corrugated
Metal Structural Plate for Pipe,
Pi pe- Arches, and Arches

(1994) Corrugated Pol yet hyl ene Pi pe, 305-
to 915- mm (12-to 36 in.) D aneter

(1995) Corrugated Pol yet hyl ene Pi pe 1050
and 1200 mm Di anet er

AVERI CAN RAI LWAY ENG NEERI NG ASSOCI ATl ON ( AREA)

(1997) 1997-1998 Manual for Rail way
Engi neering 4 Vol ., Volume 1
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

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

48

123/ A 123M

536

716

742/ A 742M

760/ A 760M

762/ A 762M

798/ A 798M

807

849

929/ A 929M

26/ B 26M

745/ B 745M

12

14

14M

32

55

62

76

(1994a) Gay Iron Castings

(1997a) Zinc (Hot-D p Gal vani zed) Coati ngs
on Iron and Steel Products

(1984; R 1993) Ductile Iron Castings
(1995) Ductile Iron Culvert Pipe

(1995) Steel Sheet, Metallic Coated and
Pol ymer Precoated for Corrugated Steel Pipe

(1997) Corrugated Steel Pipe,
Metallic-Coated for Sewers and Drains

(1997) Corrugated Steel Pipe, Polyner
Precoated for Sewers and Drains

(1997) Installing Factory-Made Corrugated
Steel Pipe for Sewers and O her

Appl i cations

(1996) Installing Corrugated Steel
Structural Plate Pipe for Sewers and O her
Appl i cations

(1996) Post-Applied Coatings, Pavings, and
Li nings for Corrugated Steel Sewer and

Dr ai nage Pi pe

(1996) Steel Sheet, Metallic-Coated by the
Hot-Di p Process for Corrugated Steel Pipe

(1997) Al um num Al |l oy Sand Casti ngs

(1995) Corrugated Al um num Pi pe for Sewers
and Drains

(1995) Installing Vitrified Cay Pipe Lines

(1995) Concrete Sewer, Storm Drain, and
Cul vert Pipe

(1995) Concrete Sewer, Storm Drain, and
Culvert Pipe (Metric)

(1993) Sewer and Manhole Brick (Made from
C ay or Shale)

(1997) Concrete Building Brick

(1997) Building Brick (Solid Masonry Units
Made from Cl ay or Shal e)

(1997) Reinforced Concrete Culvert, Storm
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

76M

139

231

270

425

443

478

478M

506

506M

507

507M

655

700

789

828

850

877

Drai n, and Sewer Pipe

(1997) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

(1997) Concrete Masonry Units for
Construction of Catch Basins and NManhol es

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

(1997a) Mortar for Unit Masonry

(1997) Conpression Joints for Vitrified
Cay Pipe and Fittings

(1994) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

(1997) Precast Reinforced Concrete Manhol e
Sect i ons

(1997) Precast Reinforced Concrete Manhol e
Sections (Metric)

(1995a) Rei nforced Concrete Arch Cul vert,
Storm Drain, and Sewer Pipe

(1995a) Rei nforced Concrete Arch Cul vert,
Storm Drain, and Sewer Pipe (Metric)

(1995a) Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe

(1995a) Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe
(Metric)

(1995a) Rei nforced Concrete D Load
Culvert, Storm Drain, and Sewer Pipe

(1997) Vitrified day Pipe, Extra
Strength, Standard Strength, and Perforated

(1995a) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drai ns, and
Sewer s

(1990; R 1996) Low Pressure Air Test of
Vitrified day Pipe Lines

(1995a) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drai ns, and
Sewers with Less Than 2 ft of Cover

Subj ected to H ghway Loadi ngs

(1994) External Sealing Bands for
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ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

924

1103

1103M

1056

1171

1557

1751

1752

1784

2167

2321

3017

3034

3212

3350

Nonci rcul ar Concrete Sewer, Storm Drain,
and Cul vert Pipe

(1989; R 1997) Concrete Pipe Sewer Lines
by Low Pressure Air Test Method

(1994) Joint Acceptance Testing of
Install ed Precast Concrete Pipe Sewer Lines

(1994) Joint Acceptance Testing of
Install ed Precast Concrete Pipe Sewer
Lines (Metric)

(1991) Flexible Cellular Mterials -
Sponge or Expanded Rubber

(1994) Rubber Deterioration - Surface
Ozone Cracking Qutdoors or Chanber
(Tri angul ar Speci nmens)

(1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

(1983; R 1991) Preformed Expansion Joi nt
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

(1984; R 1996) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(1997) Rigid Poly(Vinyl Chloride) (PVQ
Conmpounds and Chl ori nated Pol y(Vi nyl
Chl oride) (CPVC) Conpounds

(1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

(1989; R 1995) Underground Installation of
Ther nopl astic Pipe for Sewers and O her
Gravity-Fl ow Applications

(1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

(1994) Type PSM Pol y(Vi nyl Chloride) (PVQC
Sewer Pipe and Fittings

(1996a) Joints for Drain and Sewer Plastic
Pi pes Using Fl exible Elastoneric Seals

(1996) Pol yet hyl ene Plastics Pipe and
Fittings Materials

Page 4



1.

1.

ASTM F 477 (1995) El astoneric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 679 (1995) Poly(Vinyl Chloride) (PVC
Large-Di aneter Plastic Gavity Sewer Pipe
and Fittings

ASTM F 714 (1994) Pol yethylene (PE) Plastic Pipe
(SDR-PR) Based on Qutside D ameter

ASTM F 794 (1995a) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Control I ed Inside Dianeter

ASTM F 894 (1995) Pol yet hyl ene (PE) Large D aneter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (1994) Poly(Vinyl Chloride) (PVC
Corrugated Sewer Pipe with a Snooth
Interior and Fittings

ASTM F 1417 (1992) Installation Acceptance of Plastic
Gravity Sewer Lines Using Low Pressure Air

.2 SUBM TTALS

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

SD-06 Instructions
Pl aci ng Pipe; FIQO

Printed copies of the manufacturer's recomendations for installation
procedures of the material being placed, prior to installation.

SD- 13 Certificates
Resin Certification; FIO Pipeline Testing; FIO Hydrostatic Test on
Watertight Joints; FIO Determnation of Density; FIO Frane and Cover
for Gratings; FIO
Certified copies of test reports denonstrating conformance to applicable
pi pe specifications, before pipe is installed. Certification on the
ability of frame and cover or gratings to carry the inposed |live |oad.
SD- 14 Sanpl es
Pi pe for Culverts and Storm Drains; FIO
Sanples of the following materials, before work is started.

3 DELI VERY, STORAGE, AND HANDLI NG

3.1 Del i very and Storage
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Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a mnimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environment that would result in
damage or deterioration to the material. The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at
all times and shall follow these instructions unless directed otherw se by
the Contracting Oficer. Solvents, solvent compounds, |ubricants,

el astoneri c gaskets, and any simlar materials required to install plastic
pi pe shall be stored in accordance with the manufacturer's recomrendati ons
and shall be discarded if the storage period exceeds the reconmended shelf
life. Solvents in use shall be discarded when the recommended pot life is
exceeded.

1.3.2 Handl i ng
Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS

2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and
shall conformto ASTM A 760

2.2 DRAI NAGE STRUCTURES
2.2.1 Fl ared End Secti ons

Sections shall be of a standard design fabricated from zinc coated stee
sheets neeting requirenents of ASTM A 929/ A 929M

PART 3 EXECUTI ON
3.1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAINS, AND DRAI NAGE STRUCTURES

Excavati on of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02300 EARTHWORK and t he requirements specified bel ow

3.1.1 Tr enchi ng

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianeter of the pipe plus 610 nm 24 inches to
permt satisfactory jointing and thorough tanping of the bedding materi al
under and around the pipe. Sheeting and braci ng, where required, shall be
placed within the trench width as specified. Contractor shall not
overexcavate. Were trench widths are exceeded, redesign with a resultant
i ncrease in cost of stronger pipe or special installation procedures wll
be necessary. Cost of this redesign and increased cost of pipe or
installation shall be borne by the Contractor wi thout additional cost to

t he CGovernnent.

3.1.2 Renpval of Unstable NMateri al
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VWhere wet or otherw se unstable soil incapable of properly supporting the
pi pe, as determned by the Contracting O ficer, is unexpectedly encountered
in the bottomof a trench, such material shall be renoved to the depth
required and replaced to the proper grade with select granular materi al
conpacted as provided in paragraph BACKFI LLING Wen renoval of unstable
material is due to the fault or neglect of the Contractor in his
performance of shoring and sheeting, water renoval, or other specified
requi renents, such renmoval and repl acenent shall be performed at no
addi ti onal cost to the governnent.

3.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firmfoundation of uniform
density throughout the entire |l ength of the pipe.

3.2.1 Corrugated Metal Pipe

Beddi ng for corrugated netal pipe and pipe arch shall be in accordance wth
ASTM A 798/ A 798M It is not required to shape the bedding to the pipe
geonetry. However, for pipe arches, the Contractor shall either shape the
bedding to the relatively flat bottomarc or fine grade the foundation to a
shal | ow v-shape. Bedding for corrugated structural plate pipe shall neet
requi renents of ASTM A 807.

3.3 PLACI NG PI PE

Each pi pe shall be thoroughly exam ned before being |aid; defective or
damaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequate pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignnent indicated. Proper
facilities shall be provided for |owering sections of pipe into trenches.
Lifting lugs in vertically elongated netal pipe shall be placed in the sanme
vertical plane as the major axis of the pipe. Pipe shall not be laid in
wat er, and pipe shall not be |aid when trench conditions or weather are
unsui table for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary. Deflection of
installed flexible pipe shall not exceed the following limts:

MAXI MUM ALLOWABLE

TYPE OF Pl PE DEFLECTI ON (%

Corrugat ed Steel 5

Concr et e- Li ned Corrugated Steel 3
Not | ess than 30 days after the conpletion of backfilling, the Governnent
may performa deflection test on the entire length of installed flexible
pi pe using a mandrel or other suitable device. Installed flexible pipe
showi ng defl ections greater than those indicated above shall be retested by
a run fromthe opposite direction. |If the retest also fails, the suspect

pi pe shall be replaced at no cost to the Government.

3.3.1 Concrete Pipe

Page 7



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

3.3.2 Corrugated Metal Pipe and Pipe Arch

Layi ng shall be with the separate sections joined firmy together, with the
outside laps of circunferential joints pointing upstream and wth

[ ongi tudi nal laps on the sides. Part paved pipe shall be installed so that
the centerline of bitum nous pavenment in the pipe, indicated by suitable
mar ki ngs on the top at each end of the pipe sections, coincides with the
specified alignment of pipe. Fully paved steel pipe or pipe arch shal

have a painted or otherwi se applied | abel inside the pipe or pipe arch

i ndi cati ng sheet thickness of pipe or pipe arch. Any unprotected netal in
the joints shall be coated with bitum nous material as specified in AASHTO
M 190 or AASHTO M 243. Interior coating shall be protected agai nst damage
frominsertion or renmoval of struts or tie wires. Lifting lugs shall be
used to facilitate noving pipe w thout danage to exterior or interior
coatings. During installation, pipe or pipe arch shall be handled wth
care to preclude damage to the bitum nous coating or paving. Prior to

pl aci ng backfill, damaged areas of coupling bands and pipe shall be given a
coating of bitum nous material, as specified in AASHTO M 190 or AASHTO M 243.
Pi pe on which bitum nous coating has been danaged to such an extent that
sati sfactory field repairs cannot be nmade shall be renoved and repl aced.
Vertical elongation, where indicated, shall be acconplished by factory

el ongation. Suitable markings or properly placed lifting lugs shall be
provided to ensure placenment of factory elongated pipe in a vertical plane.

3.3.3 Jacki ng Pipe Through Fills

Met hods of operation and installation for jacking pipe through fills shall
conformto requirements specified in Volunme 1, Chapter 1, Part 4 of AREA-01

3.4  BACKFI LLI NG
3.4.1 Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placenent and
conpaction procedures shall be as specified below The fill material shal
be uniformy spread in layers longitudinally on both sides of the pipe, not
exceedi ng 150 nm 6 i nches in conpacted depth, and shall be conpacted by
rolling parallel with pipe or by nmechanical tanmping or ranmng. Prior to
commenci ng normal filling operations, the crowmnm width of the fill at a

hei ght of 300 mm 12 i nches above the top of the pipe shall extend a

di stance of not less than twi ce the outside pipe dianeter on each side of

the pipe or 4 m 12 feet, whichever is less. After the backfill has
reached at |east 300 mm 12 i nches above the top of the pipe, the renainder
of the fill shall be placed and thoroughly conpacted in | ayers not

exceedi ng 150 nm 6 inches.

3.4.2 Moverent of Construction Machi nery
VWhen conpacting by rolling or operating heavy equi pnent parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Movenent of
construction machinery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any damaged pi pe shall be
repaired or repl aced.

3.4.3 Conpacti on
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3.4.3.1 Ceneral Requirenents

Cohesi onl ess materials include gravels, gravel-sand m xtures, sands, and
gravel |y sands. Cohesive materials include clayey and silty gravels,

gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
silts, and very fine sands. When results of conpaction tests for

noi sture-density relations are recorded on graphs, cohesionless soils wll
show straight |ines or reverse-shaped noi sture-density curves, and cohesive
soils will show normal noisture-density curves.

.4.3.2 M ni mum Densi ty

Backfill over and around the pipe and backfill around and adjacent to

drai nage structures shall be conpacted at the approved noisture content to
the follow ng applicable mninmumdensity, which will be determ ned as
speci fied bel ow

a. Under airfield and heliport pavenents, paved roads, streets,
parki ng areas, and sim |l ar-use pavenents including adjacent
shoul der areas, the density shall be not |ess than 90 percent of
maxi mum density for cohesive material and 95 percent of maxi num
density for cohesionless material, up to the el evation where
requi renents for pavenment subgrade materials and conpacti on shal
control

b. Under unpaved or turfed traffic areas, density shall not be
| ess than 90 percent of maxi num density for cohesive material and
95 percent of maxi mum density for cohesionl ess materi al

c. Under nontraffic areas, density shall be not [ess than that of
t he surroundi ng materi al

.4.4 Determ nation of Density

Testing shall be the responsibility of the Contractor and perfornmed at no
additional cost to the Governnment. Testing shall be perfornmed by an
approved comercial testing | aboratory or by the Contractor subject to
approval. Tests shall be performed in sufficient nunber to ensure that
specified density is being obtained. Laboratory tests for noisture-density
relations shall be nmade in accordance with ASTM D 1557 except that
mechani cal tanpers may be used provided the results are correlated with
those obtained with the specified hand tanmper. Field density tests shal

be determined in accordance with ASTM D 2167. Test results shall be

furni shed the Contracting Oficer's Representative.

End of Section --
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SECTI ON 02754
CONCRETE PAVEMENTS FOR SMVALL PRQIECTS
03/ 97

PART 1 GENERAL

1.

1 SCOPE OF WORK

This specification shall be used for the full depth repairs of existing
concrete pavenment and new heavy duty concrete pavenent.

1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)
ACl 211.1 (1991) Standard Practice for Sel ecting

Proportions for Normal, Heavyweight, and
Mass Concrete

ACl 301 (1996) Standard Specification for
Structural Concrete

ACl 305R (1991) Hot Weat her Concreting

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

ASTM A 184 (1990) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

ASTM A 615 (1996) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM C 31 (1996) Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 (1993) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C 94 (1996) Ready-M xed Concrete

ASTM C 123 (1994) Lightweight Pieces in Aggregate

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 150 (1996) Portland Cenent

ASTM C 192 (1990a) Making and Curing Concrete Test
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Speci mens in the Laboratory

ASTM C 231 (1991b) Air Content of Freshly M xed
Concrete by the Pressure Mt hod

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1992) Chem cal Adm xtures for Concrete

ASTM C 618 (1996a) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzol an for Use as a M neral
Adm xture in Portland Cenent Concrete

ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 1077 (1995a) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM D 1752 (1984; R 1992) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ARMY CORPS OF ENG NEERS ( COE)

CCE CRD-C 130 (1989) Scratch Hardness of Coarse
Aggregate Particles

CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng
Compounds for Curing Concrete

NATI ONAL READY- M XED CONCRETE ASSQOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1990) Concrete Pl ant Standards
.2  SYSTEM DESCRI PTI ON

This section is intended to stand alone for construction of concrete
(rigid) pavenent. However, where the construction covered herein
interfaces with other sections, the construction at each interface shall
conformto the requirenents of both this section and the other section,
i ncludi ng tol erances for both.

.3 MEASUREMENT AND PAYMENT
. 3.1 Measur ement

The quantity of concrete to be paid for will be the volune of concrete in
cubic nmeters yards including nonolithic curb, where required, placed in the
conpl eted and accepted pavenent. Concrete will be neasured in place in the
conpl eted and accepted pavenent only within the neat |ine dinmensions shown
in the plan and cross section. No deductions will be made for rounded
edges or the space occupi ed by enbedded itens or voids.
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3.2 Payment

Payment will be made at the contract price per cubic nmeter yard for the
scheduled item Payment will constitute full conpensation for furnishing
all materials, equipnent, plant and tools, and for all |abor and ot her

i nci dental s necessary to conplete the concrete pavenent. No separate
paynment will be made for any cenentitious materials, adm xtures, stee

rei nforcement, dowels or tie bars, or for any joint materials.

.4 ACCEPTABI LI TY OF WORK

The pavenent will be accepted on the basis of tests made by the Governnent
and by the Contractor or its suppliers, as specified herein. The
CGovernment may, at its discretion, make check tests to validate the results
of the Contractor's testing. Concrete sanples shall be taken by the
Contractor at the placenment to determ ne the slunp, air content, and
strength of the concrete. Test cylinders shall be made for determ ning
conformance with the strength requirenments of these specifications and,
when required, for determning the tinme at which pavenents may be pl aced
into service. Al air content neasurenents shall be determ ned in
accordance with ASTM C 231. Al slunp tests shall be nmade in accordance
with ASTM C 143. Al test cylinders shall be 150 by 300 nm 6 by 12 inch
cylinders and shall be fabricated in accordance with ASTM C 192, using only
steel nolds, cured in accordance with ASTM C 31, and tested in accordance
with ASTM C 39. A strength test shall be the average of the strengths of
two cylinders nade fromthe sane sanple of concrete and tested at 28 days.
The Contractor shall furnish all materials, |labor, and facilities required
for molding, curing, testing, and protecting test specinmens at the site and
in the | aboratory.

4.1 Eval uati on Sanpling

Sanpling, testing, and m xture proportioning shall be performed by a
commer ci al Testing Laboratory, conformng with ASTM C 1077. The

i ndi vi dual s who sanpl e and test concrete and concrete constituents shall be
certified as Anerican Concrete Institute (ACI) Concrete Field Testing
Technici ans, Grade |I. The individuals who performthe inspection of
concrete shall be certified as ACI Concrete Construction |Inspector, Level
1. Al mx design, weekly quality control reports, snoothness reports,
and project certification reports shall be signed by a Regi stered Engi neer

.4.2 Surface Testing

Surface testing for surface snoot hness, edge slunp and plan grade shall be
performed as indicated bel ow by the Testing Laboratory. The neasurenents
shal |l be properly referenced in accordance with paving |lane identification
and stationing, and a report given to the Government within 24 hours after
measurenent is nmade. A final report of surface testing, signed by a
Regi st ered Engi neer, containing all surface neasurenents and a description
of all actions taken to correct deficiencies, shall be provided to the
Gover nment upon concl usi on of surface testing.

.4.2.1 Sur face Snoot hness Requirenents

The finished surfaces of the pavenments shall have no abrupt change of 3 mm
1/8 inch or nore, and all pavenents shall be within the tol erances
specified in Table 1 when checked with the strai ghtedge. The finished
surface in the longitudinal direction or the transverse direction can be
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tested using a California Profil ograph. Measurenents taken with the
California Profilograph shall have a Profile Index no greater than 9 inches
per mile for helipad and aprons.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS
Direction Tol er ances
Pavenent Category of Testing nm
Tank Har dstands, Par ki ng Longi t udi nal 6.5
Areas, Open Storage Areas Transver se 6.5
TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS
Direction Tol er ances
Pavenent Cat egory of Testing i nches
Runways and Taxi ways Longi t udi nal 1/8
Transver se 1/4
Calibration Hardstands & Longi t udi nal 1/8
Conpass Swi ngi ng Bases Transver se 1/8
All Oher Airfield and Longi t udi nal 1/ 4
Hel i copter Paved Areas Transver se 1/ 4
Tank Har dstands, Par ki ng Longi t udi nal 1/ 4
Areas, Open Storage Areas Transver se 1/ 4

.4.2.2 Surface Snoot hness Testing Met hod

The surface of the pavenent shall be tested with the straightedge to
identify all surface irregularities exceeding the tol erances specified
above. The entire area of the pavenent shall be tested in both a

| ongi tudi nal and a transverse direction on parallel lines approximtely 4.5
ml5 feet apart. The straightedge shall be held in contact with the surface
and noved ahead one-half the length of the strai ghtedge for each successive
nmeasurenent. The anmount of surface irregularity shall be determ ned by

pl aci ng the strai ghtedge on the pavenent surface and allowing it to rest
upon the two highest spots covered by its | ength and neasuring the nmaxi mum
gap between the straightedge and the pavenent surface, in the area between
t hese two high points.

.4.2.3 Profil ograph Equi pnent and Testing

Profil ograph testing shall be perforned using approved equi pnent and
procedures described in State of California, Departnent of Transportation
Di vision of Construction, California Test 526 "Qperation of California
Profil ograph and Eval uation of Profiles". The equi pnent shall utilize

el ectronic recording and automatic conputerized reduction of data to

i ndi cate "nust-grind" bunps and the Profile Index for the pavenent. The
profil ograph shall be operated by an approved, factory-trai ned operator on
the alignnments specified. A copy of the reduced tapes shall be furnished
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to the Government at the end of each day's operation. The California
profil ograph shall be calibrated prior to usage to the Contracting
Oficer's satisfaction. Wen the California Profilograph is utilized for
snoot hness determ nation, it shall be typically perfornmed in runs exceeding
200 feet. |If the extent of the pavenent in either direction is |ess than
200 feet, that direction shall be tested by the strai ghtedge nethod and
shal | neet such requirenments. Acceptable criteria for acceptance shall be
the average of all runs in a single direction done on a feature, that is

| ess than the specified Profile Index indicated in paragraph "1.4.2.1
Surface Snoot hness Requirements”. If any run has a Profile |Index greater
than the Profile Index, the Contractor shall stop the operation and nake
addi ti onal nmeasurenments to define the problemand performcorrective
actions to get it back into the specifications. No single run shall exceed
the specified Profile Index by nore than 4.0 inches per mle w thout
requiring conplete renmoval and repl acenent at no cost to the governnent.
Submittal of results shall be signed by a Regi stered Engi neer

.4.4 Pl an Grade Testing and Conformance

The finished surface of the pavenents shall conform w thin the tol erances
shown in Table 1, to the Iines, grades, and cross sections shown. The
finished surface of new abutting pavenents shall coincide at their
juncture. The finished surface of airfield runway, taxiway, and apron
pavenments shall vary not nore than 12 nmmD. 04 foot above or bel ow the plan
grade line or elevation indicated. The surfaces of other pavenments shal
vary not nore than 18 mm0. 06 foot above or bel ow the plan grade line or

el evation indicated. Each pavenent category shall be checked by the
Contractor for conformance with plan grade requirenments by running |ines of
levels at intervals to determine the el evation at each joint intersection

.5 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional paynent or extension
of time because of delays caused by sanpling and testing additiona

sources, or sanples, necessitated by failure of any sanples. Aggregates
shal | be sanpled and tested by the Test Laboratory and shall be
representative of the materials to be used for the project. The Contractor
shall indicate the Aggregate source and its location. Test results, signed
by a Regi stered Engi neer, shall be submitted 60 days before conmenci ng

pavi ng. No aggregate shall be used unless test results show that it neets
all requirements of these specifications, including conpliance with ASTM C
33 and deleterious materials limtations.

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

SD-01 Data
Equi prent; GA
Manuf acturer's literature on the concrete plant; m xing equi prent; hauling

equi prent; placing and finishing, and curing equi prent; at |east 60 days
prior to start of paving.
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SD- 07 Schedul es

Pavi ng; GA.

Pavi ng Schedul es at |east 14 days prior to start of paving.
SD-08 Statenents

M xture Proportions; GA

The report of the Contractor's mxture proportioning studies, signed by a
Regi st ered Engi neer, included all test breaks show ng the proportions of

all ingredients and supporting informati on on aggregate and other materials
that will be used in the manufacture of concrete, at |east 60 days prior to
conmenci ng concrete placi ng operations.

Pl acenent I nspections; FIO

I nspection certification by a Registered Engi neer shall be submitted prior
to each day's paving.

Snoot hness & CQC Reports; FIO

Snoot hness and CQC Reports shall be submitted and certified by a Registered
Engi neer and provided prior to each day's paving.

.7 EQUI PMENT
.7.1 Bat chi ng and M xi ng

The batching plant shall conformto NRMCA CPMB 100, the equi pnent
requirenents in ASTM C 94, and as specified. Witer shall not be wei ghed or
measured cumul atively with another ingredient. Al concrete materials

bat ching shall neet ASTM C 94 requirenments. M xers shall be stationary

m xers or truck mxers. Batching, mixers, mxing tinme, permtted reduction
of mxing tine, and concrete uniformty shall neet the requirenents of ASTM
C 94, and shall be docunmented in the initial weekly QC Report.

.7.2 Transporting Equi prment

Transporting equi pment shall be in conformance with ASTM C 94 and as
specified herein. Concrete shall be transported to the paving site in
rear-dunp trucks, in truck mxers designed with extra |arge bl adi ng and
rear opening specifically for low slunp concrete, or in agitators.
Bott om dunp trucks shall not be used for delivery of concrete

. 7.3 Del i very Equi prent

VWhen concrete transport equi pnent cannot operate on the paving | ane,

si de-delivery transport equi pnent consisting of self-propelled noving
conveyors shall be used to deliver concrete fromthe transport equi prment
and discharge it in front of the paver. Front-end | oaders, dozers, or
simlar equiprment shall not be used to distribute the concrete.

7.4 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled machine designed
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specifically for paving and finishing high quality pavenent. The
paver-finisher shall weigh at |east 3280 kg per n2200 |b./foot of |ane

wi dt h, and shall be powered by an engi ne having at |east 15000 W per neter
6.0 horsepower per foot of |lane width. The paver-finisher shall spread,
consol i date, and shape the plastic concrete to the desired cross section in
one pass. The paver-finisher shall be equipped with a full wdth
"knock-down" auger, capable of operating in both directions, which wll
evenly spread the fresh concrete in front of the screed or extrusion

plate. Imersion vibrators shall be gang nmounted at the front of the paver
on a frame equi pped with suitable controls so that all vibrators can be
operated at any desired depth within the slab or conpletely w thdrawn from
the concrete. The vibrators shall be automatically controlled so that they
will be imediately stopped as forward notion of the paver ceases. The
spaci ng of the imrersion vibrators across the paving | ane shall be as
necessary to properly consolidate the concrete, but the clear distance
between vibrators shall not exceed 750 nm 30 i nches, and the outside

vi brators shall not exceed 300 mml2 inches fromthe edge of the lane. The
paver-finisher shall be equipped with a transversely oscillating screed or
an extrusion plate to shape, compact, and snooth the surface.

.7.4.1 Paver - Fi ni sher with Fi xed Forns

The paver-finisher shall be equi pped with wheels designed to ride the
forns, keep it aligned with the forns, and to spread the preventing
deformati on of the forns.

.7.4.2 Sli pf orm Paver - Fi ni sher

The slipform paver-finisher shall be automatically controlled and craw er
mounted with padded tracks. Horizontal alignment shall be electronically
referenced to a taut wire guideline. Vertical alignnent shall be
electronically referenced on both sides of the paver to a taut wire
guideline, to an approved | aser control system or to a ski operating on a
conpleted I ane. Control from a slope-adjustnment control or control
operating fromthe underlying material shall not be used.

.7.4.3 O her Types of Finishing Equi pnent

Bri dge deck finishers shall be used for pavenents 250 nmmlO i nches or |ess
i n thickness, where |ongitudinal and transverse surface snoot hness

tol erances are 6.5 nml/4 inch or greater. Clary screeds or other rotating
tube floats will not be allowed on the project.

. 7.5 Curing Equi pnent

Equi prent for curing is specified in paragraph CUR NG

.7.6 Texturing Equi prent

Texturing equi prent shall be as specified bel ow

.7.6.1 Fabric Drag

A fabric drag shall consist of a piece of fabric material as wi de as the

| ane width securely attached to a separate wheel nounted frame spanning the

paving |l ane or to one of the other simlar pieces of equipnment. The
material shall be w de enough to provide 300 to 450 mml2 to 18 inches
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dragging flat on the pavenent surface. The fabric material shall be clean
reasonably new burl ap, kept clean and saturated during use.

1.7.7 Sawi ng Equi pnent

Equi prent for sawing joints and for other simlar sawi ng of concrete shal
be standard di anond-ti p-bl aded concrete saws nounted on a wheel ed chassis.

1.7.8 Strai ght edge

The Contractor shall furnish and maintain at the job site one 4 nl2 foot
strai ghtedge for testing concrete surface snoothness. The straightedge
shal |l be constructed of al um num or magnesi um all oy and shall have bl ades
of box or box-girder cross section with flat bottom adequately reinforced
to insure rigidity and accuracy. Straightedges shall have handl es for
operation on the pavenent.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS

Cenmentitious materials shall be portland cenent and pozzol an and shal
conformto appropriate specifications |isted bel ow

2.1.1 Portl and Cenent
Portl and cement shall conformto ASTM C 150 Type |1, |ow al kali
2.1.2 H gh-Early-Strength Portland Cenent

ASTM C 150, Type IIl with tricalciumalumnate limted to 5 percent, |ow
alkali. Type Ill cenent shall be used only in isolated instances and only
when approved in witing.

2.1.2 Pozzol an (Fly Ash)

Fly ash shall conformto ASTM C 618 Class F, including all the
suppl enentary optional physical requirenents.

2.2 AGCREGATES

Aggregates shall consist of clean, hard, uncoated particles neeting the
requi renents of ASTM C 33, including deleterious materials, abrasion |oss
and soundness requirements of ASTM C 33, and other requirenents specified
her ei n.

2.2.1 Coar se Aggregate

Coarse aggregate shall consist of crushed and/or uncrushed gravel crushed
stone, or a conbination thereof. The nomi nal maxi num size of the coarse
aggregate shall be 25.0 mm 1 1/2 inches. Wen the nom nal maxi num size is
greater than 25.0 mm 1 inch, the aggregates shall be furnished in two ASTM
C 33 size groups, No. 67 and No. 4. The anmount of deleterious material in
each size of coarse aggregate shall not exceed the limts shown in ASTM C 33
G ass 1IN, 4Mor 4S, depending on the weathering region, and the foll ow ng
limts:
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Li ght wei ght particles 1.0 max. percent by mass (ASTM C 123).
b. Oher soft particles 2.0 max. percent by mass (COE CRD- C 130)

c. Total of all deleterious 5.0 max. percent by mass (substances
listed in ASTM C 33 and above, exclusive of material finer than
0.075 mm No. 200 sieve).

d. The separation nediumfor |ightweight particles shall have a
density of 2.0 My/cubic nmeters. Sp. G. of 2.0

2.2.2 Fi ne Aggregate

Fi ne aggregate shall consist of natural sand, nanufactured sand, or a

conbi nati on of the two, and shall be conposed of clean, hard, durable
particles. Al fine aggregate shall be conposed of clean, hard, durable
particles neeting the requirements of ASTM C 33 and the requirenents
herein. The anount of deleterious material in the fine aggregate shall not
exceed the limts in ASTM C 33and shall not exceed the following limts:

a. Lightweight particles (ASTM C 123) 1.0 percent nmax. by nmass using
a mediumwith a density of 2.0 My/cubic nmeter. Sp. G. of 2.0

b. The total of all deleterious material types, listed in ASTM C 33
and above, shall not exceed 3.0 percent of the mass of the fine
aggr egat e.
2.3 CHEM CAL ADM XTURES

Air-entraining adm xture shall conformto ASTM C 260. An accel erator shal
be used only when specified in paragraph SPECH FI ED CONCRETE STRENGTH AND
OTHER PROPERTI ES and shall not be used to reduce the anount of cenentitious
materi al used. Accelerator shall conformto ASTM C 494 Type C. Cal cium
chlori de and adm xtures containing cal ciumchloride shall not be used. A
wat er -reduci ng or retarding adm xture shall neet the requirenents of ASTM C
494. Type G or H adm xtures are not all owed.

2.4 CURI NG MATERI ALS
Menbrane form ng curing conpound shall be a white pignmented conpound
conformng to COE CRD-C 300. Burlap shall be new or shall be clean
mat eri al never used for anything other than curing concrete.

2.5 WATER

Water for mxing and curing shall be clean, potable, and free of injurious
amounts of oil, acid, salt, or alkali.

2.6 JO NT MATERI ALS
2.6.1 Expansi on Joint Materi al

Expansion joint filler shall be a preformed material conformng to ASTM D
1752. Expansion joint filler shall be 20 mm 3/4 inch thick

2.6.2 Slip Joint Material
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Slip joint material shall be 6 mm 1/4 inch thick expansion joint filler
conformng to ASTM D 1752.

.7 REI NFORCI NG
7.1 Cener al

Rei nforcing bars shall conformto ASTM A 615 Grade 60. Bar mats shal
conformto ASTM A 184. Reinforcenent shall be free froml oose, flaky rust,
| oose scale, oil, grease, nmud, or other coatings that m ght reduce the bond
with concrete

.8 DONELS

Dowel s shall be single piece, plain (non-deforned) steel bars conformng to
ASTM A 615 Grade 60 or higher. Dowels shall be free of |oose, flaky rust
and | oose scale and shall be clean and straight.

.9 EPOXY RESI N

Al'l epoxy-resin materials shall be two-conponent materials conformng to
ASTM C 881, O ass as appropriate for each application tenperature to be
encount ered; except, that in addition, the materials shall neet the

foll owi ng requirenents:

a. Material for use for enbeddi ng dowels and anchor bolts shall be
Type 1V, G ade 3.

b. WMterial for use as patching for conplete filling of spalls, wde
cracks, and other voids and for use in preparing epoxy resin
nortar shall be Type Ill, Grade as approved

c. Material for injecting cracks shall be Type IV, Gade 1.

d. Material for bonding freshly m xed portland cenent concrete,
nmortar, or freshly m xed epoxy resin concrete to hardened concrete
shal | be Type V, G ade as approved.

.10 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES

The conpressive strength (f'c) for the heavy duty airfield pavenent and

ot her heavy duty concrete work shall be 28 MPa (4,000 psi)4000 psi at 28
days. Mnor concrete work (non-structural) shall have conpressive strength
of 21 MPa (3,000 psi)3,000 psi at 28 days. Maximum all owabl e

wat er-cenentitious material ratio is 0.45. The water-cenentitious material
ratio i s based on absol ute vol une equival ency, where the ratio is

determ ned using the weight of cenent for a cenent only mx, or using the
total volunme of cenment plus pozzol an converted to an equival ent wei ght of
cenent by the absol ute vol unme equival ency net hod described in ACI 211.1.

For this project the use of fly ash for all concrete paving shall be

mandat ory. The concrete shall be air-entrained with a total air content of
4 plus or minus 1 percent. The maximum all owabl e slunp of the concrete
shall be 75 mmB inches for pavenent constructed with fixed fornms. The
strength of the concrete will be considered satisfactory so long as the
average of all sets of three consecutive test results equals or exceeds the
speci fied conpressive strength f'c and no individual test result falls

bel ow the specified strength f'c by nore than 3.5 MPa. 500 psi. Additiona
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anal ysis or testing, including taking cores and/or |oad tests may be
required at the Contractor's expense when the strength of the concrete in
the structure is considered potentially deficient.

2.11 M XTURE PROPORTI ONS
2.11.1 Conposition Concrete

Conposition concrete shall be conmposed of cementitious material, water,
fine and coarse aggregates, and adm xtures. Fly ash shall be used only at
a rate between 15 and 35 percent by mass of the total cenentitious
material. Admxtures shall consist of air entraining adm xture and may

al so i nclude water-reduci ng adm xture. High range water-reducing

adm xtures and adm xtures to produce flowabl e concrete shall not be used.
No substitutions shall be made in the materials used in the mxture
proportions wi thout additional tests to show that the quality of the
concrete is satisfactory.

2.11.2 Concrete M xture Proportioning Studies

Trial design batches, mxture proportioning studies, and testing shall be
the responsibility of the Contractor, and shall be performed by the Test
Laboratory and signed by a Registered Engineer. No concrete pavenent shal
be placed until the Contracting O ficer has approved the Contractor's

m xture proportions. Al materials used in mxture proportioning studies
shal |l be representative of those proposed for use on the project. If there
is a change in materials, additional mxture design studies shall be nade
using the new materials. Trial mxtures having proportions, slunps, and
air content suitable for the work shall be based on net hodol ogy descri bed
in ACl 211.1. At least three different water-cenentitious rati os,
separated by a mninumof 0.05 which will produce a range of strength
enconpassing that required on the project, shall be used. Laboratory trial
m xtures shall be proportioned for maxi numpermtted slunp and air

content. Maxi mum sand content shall be 40 percent of the total aggregate
SSD wei ght. Aggregate quantities shall be based on the nass in a saturated
surface dry condition

2.11.3 M xture Proportioning Procedure
The Contractor shall performthe follow ng:

a. Fabricate, cure and test 6 test cylinders per age for each mxture
at 7 and 28 days.

b. Using the average strength for each w (c+p), plot the results from
each of the three m xtures on separate graphs for w (c+p) versus
28-day strength.

c. Fromthe graphs select a w (c+p) which will produce a mxture
giving a 28-day strength equal to the required strength determ ned
in accordance with the follow ng paragraph

2.11.4 Average Strength Required for M xtures
In order to ensure neeting, during production, the strength requirenents

specified, the m xture proportions selected shall produce a required
average strength, f'cr, exceeding the specified strength, f'c, in
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accordance with procedures in Chapter 3 of ACI 301, "Proportioning."

PART 3 EXECUTI ON

3.1 CONDI TI ONI NG OF UNDERLY! NG MATERI AL

Underlying material, base course or subgrade, upon which concrete is to be
pl aced shall be clean, danp, and free fromdebris, waste concrete or
cenment, frost, ice, and standing or running water. |f any paving or other
Construction equi pment causes any di sturbance to the underlying materials,
the Contractor shall get the equipnent off.

3.2  WEATHER LI M TATI ONS
3.2.1 Hot Weat her Pavi ng

The tenperature of concrete shall not exceed 32 degrees C. 90 degrees F
Steel forns, dowels and reinforcing shall be cooled prior to concrete
pl acenent when steel tenperatures are greater than 49 degrees C. 120
degrees F.

3.2.2 Col d Weat her Pavi ng

The anbi ent tenperature of the air at the placing site and the tenperature
of surfaces to receive concrete shall be not less 5 degrees C. 40 degrees F
The tenperature of the concrete when placed shall be not |ess than 10
degrees C.50 degrees F. Materials entering the mxer shall be free from
ice, snow, or frozen lunps. Salt, chemicals or other materials shall not
be incorporated in the concrete to prevent freezing. Upon witten
approval, chem cal adm xture conform ng to ASTM C 494 Type C or E may be
used provided it contains no calciumchloride. Calciumchloride shall not
be used at any time. Covering and other neans shall be provided for

mai nt ai ni ng the concrete at a tenperature of at |east 10 degrees C 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. Pavenent damaged by
freezing shall be completely renoved and replaced at the Contractor's
expense as specified in paragraph, REPAIR, REMOVAL, AND REPLACEMENT OF
SLABS.

3.3 CONCRETE PRODUCTI ON
3.3.1 Ceneral Requirenents

Concrete shall be deposited in front of the paver within 45 mnutes from
the tine cenent has been charged into the m xing drum except that if the
anbient tenperature is above 32 degrees C, 90 degrees F, the tinme shall be
reduced to 30 minutes. Every load of concrete delivered to the paving site
shal | be acconpanied by a batch ticket fromthe operator of the batching
plant. Tickets shall show at |east the mass, or volume, of all ingredients
in each batch delivered, and the time of day. Tickets shall be delivered
to the placing foreman who shall keep themon file and deliver themto the
CGovernment daily.

3.3.2 Transporting and Transfer-Spreadi ng Operations

Non- agi tati ng equi prent shall be used only on snoboth roads and for hau
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time less than 15 minutes. Equi prment shall be allowed to operate on the
underlying material only if no damage is done to the underlying materi al
and its degree of conpaction. Any disturbance to the underlying materi al
t hat does occur shall be corrected before the paver-finisher reaches the
| ocation of the disturbance and the equi pnent shall be replaced or
procedures changed to prevent any future damage. Additional water may be
added to truck mxers to bring the slunp within the specified range
provided the mixture water-cenment ratio is not exceeded

.4 PAVI NG

Paverment shall be constructed with paving and finishing equi pment utilizing
fixed forns.

.4.1 Consol i dati on

The paver vibrators shall be inserted into the concrete not closer to the
underlying material than 50 nm 2 inches. The vibrators or any tanping
units in front of the paver shall be automatically controlled so that they
shal | be stopped i mediately as forward notion ceases. Excessive vibration
shall not be permitted. Concrete in small, odd-shaped slabs or in

| ocations inaccessible to the paver nounted vi brati on equi pment shall be
vibrated with a hand-operated i nmersion vibrator. Vibrators shall not be
used to transport or spread the concrete.

.4.2 Qper ati on

VWen the paver is operated between or adjacent to previously constructed
paverment (fill-in [anes), provisions shall be nade to prevent damage to the
previously constructed pavenent, including keeping the existing pavenent
surface free of any debris, and placing rubber mats beneath the paver
tracks. Transversely oscillating screeds and extrusion plates shal

overlap the existing pavenent the m ninum possible, but in no case nore
than 200 nm 8 inches.

.4.3 Required Results

The paver-finisher shall be operated to produce a thoroughly consoli dated
slab throughout, true to line and grade within specified tol erances. The
paver-fini shing operation shall produce a surface finish free of
irregularities, tears, voids of any kind, and any other discontinuities.

It shall produce only a very m nimum of paste at the surface. Miltiple
passes of the paver-finisher shall not be permtted. The equipnment and its
operation shall produce a finished surface requiring no hand fini shing,
other than the use of cutting strai ghtedges, except in very infrequent
instances. No water, other than true fog sprays (mst), shall be applied
to the concrete surface during paving and finishing.

.4.4 Fi xed Form Pavi ng

Forms shall be steel, except that wood fornms may be used for curves having
a radius of 45 m 150 feet or less, and for fillets. Forns may be built up
with netal or wood, added only to the base, to provide an increase in depth
of not nore than 25 percent. The base width of the formshall be not I|ess
than eight-tenths of the vertical height of the form except that forns 200
mm 8 inches or less in vertical height shall have a base wi dth not |ess
than the vertical height of the form Wod fornms for curves and fillets
shal |l be adequate in strength and rigidly braced. Fornms shall be set on
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firmmterial cut true to grade so that each form section when placed will
be firmy in contact with the underlying layer for its entire base. Fornms
shall not be set on blocks or on built-up spots of underlying materi al
Forms shall remain in place at |east 12 hours after the concrete has been
pl aced. Forns shall be renpbved w thout injuring the concrete.

3.4.5 Sli pf or m Pavi ng

The slipform paver shall shape the concrete to the specified and indi cated
cross section in one pass, and shall finish the surface and edges so that
only a very m ni mum anount of hand finishing is required. Dowels shall not
be installed by dowel inserters attached to the paver or by any other neans
of inserting the dowels into the plastic concrete.

3.4.6 Pl aci ng Rei nforcing Stee

Rei nf orcenment shal |l be positioned on suitable chairs securely fastened to
t he subgrade prior to concrete placenment, or may be placed on an initial

| ayer of consolidated concrete, with the subsequent |ayer placed within 30
m nutes of the first [ayer placenent.

3.4.7 Pl aci ng Dowel s

Dowel s shall be installed with alignnent not greater than 1 mm per 100 mm
1/8 inch per ft. Except as otherw se specified below, |ocation of dowels
shall be within a horizontal tolerance of plus or mnus 15 mb/8 inch and a
vertical tolerance of plus or mnus 5 mMm 3/16 inch. The portion of each
dowel intended to nmove within the concrete or expansion cap shall be
painted with one coat of rust inhibiting priner paint, and then oiled just
prior to placenent. Dowels in joints shall be omitted when the center of
the dowel is located within a horizontal distance froman intersecting
joint equal to or less than one-fourth of the slab thickness.

3.4.7.2 Construction Joi nts-Fi xed Form Pavi ng

Installation of dowels shall be by the bonded-in-place nethod, supported by
means of devices fastened to the forns. Installation by renoving and
replacing in preformed holes will not be permtted.

3.4.7.3 Dowel s Installed in Hardened Concrete

Installation shall be by bonding the dowels into holes drilled into the
hardened concrete. Holes approximately 3 nml/8 inch greater in dianeter
than the dowel s shall be drilled into the hardened concrete. Dowels shal
be bonded in the drilled holes using epoxy resin injected at the back of
the hole before installing the dowel and extruded to the collar during
insertion of the dowel so as to conpletely fill the void around the dowel .
Application by buttering the dowel shall not be permtted. The dowels
shall be held in alignnent at the collar of the hole, after insertion and
bef ore the grout hardens, by nmeans of a suitable netal or plastic collar
fitted around the dowel. The vertical alignment of the dowels shall be
checked by placing the strai ghtedge on the surface of the pavenent over the
top of the dowel and neasuring the vertical distance between the

st rai ght edge and t he begi nning and endi ng point of the exposed part of the
dowel .

3.4.7.4 Expansi on Joints
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Dowel s in expansion joints shall be installed by the bonded-in-place met hod
or by bonding into holes drilled in hardened concrete, using procedures
speci fied above.

.5 FI NI SHI NG

C ary screeds, "bridge deck" finishers, or other rotating pipe or tube type
equi prent shall not be permitted. The sequence of nachi ne operations shal
be transverse finishing, |ongitudinal machine floating if used,

strai ghtedge finishing, texturing, and then edging of joints. Hand
finishing shall be used only infrequently and only on isol ated areas of odd
sl ab shapes and in the event of a breakdown of the mechanical finishing
equi prent.  Suppl emental hand finishing for machine fini shed pavenent shal
be kept to an absolute m nimum Equi prent to be used for suppl emental hand
finishing shall primarily be 3 to 4 mlO to 12 feet cutting straightedges;
only very sparing use of bull floats shall be allowed. At no tine shal

wat er be added to the surface of the slab in any way, except for fog (mst)
sprays to prevent plastic shrinkage cracking.

.5.1 Machi ne Fini shing Wth Fi xed Forns

The machi ne shall be designed to ride the forns. Machines that cause

di spl acenment of the fornms shall be replaced. The machine shall nmake only
one pass over each area of pavenment. |If the equi pnment and procedures do
not produce a surface of uniformtexture, true to grade, in one pass, the
operation shall be inmmedi ately stopped and the equi prent, m xture, and
procedures adjusted as necessary.

.5.3 Surface Correction

VWile the concrete is still plastic, irregularities and marks in the
paverment surface shall be elimnated by means of cutting straightedges, 3
to 4 m10 to 12 feet in length. Depressions shall be filled with freshly
m xed concrete, struck off, consolidated, and refinished. Projections
above the required el evation shall also be struck off and refinished.

Long- handl ed, flat "bull floats" shall be used sparingly and only as
necessary to correct mnor, scattered surface defects. Finishing with hand
floats and trowels shall be held to the absolute m ni num necessary. Joints
and edges shall not be overfi ni shed.

.5.4 Hand Fi ni shi ng

Hand fini shing operations shall be used only for those unusual slabs as
specified previously. Gate tanpers (jitterbugs) shall not be used. As
soon as placed and vibrated, the concrete shall be struck off and
screeded. The surface shall be tanped with a strike-off and tanping
screed, or vibratory screed. Imediately follow ng the final tanping of
the surface, the pavenent shall be floated longitudinally. Long-handl ed,
flat bull floats shall be used sparingly and only as necessary to correct
surface defects. Finishing with hand floats and trowels shall be held to
t he absol ute m ni rum necessary. Joints and edges shall not be
overfinished. No water shall be added to the pavenent during finishing
operations.

.5.5 Texturing

Bef ore the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenment shall be given a texture as described herein.
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After curing is conplete, all textured surfaces shall be thoroughly power
brooned to renove all debris. The concrete in areas of recesses for

ti e-down anchors, lighting fixtures, and other outlets in the pavenent
shall be finished to provide a surface of the sane texture as the
surroundi ng area.

.5.5.1 Fabric-Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavenent,
in the direction of the concrete placenent, with a noist fabric drag. The
draggi ng shall produce a uniformfinished surface having a fine sandy
texture without disfiguring marks.

.5.6 Edgi ng

After texturing has been conpleted, the edge of the slabs along the forns
shall be carefully finished with an edging tool to forma snmooth rounded
surface of 3 nmml/8 inch radius. No water shall be added to the surface
during edgi ng.

.6 CURI NG

Concrete shall be continuously protected agai nst | oss of noisture and rapid
tenperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and fl ow ng
water. During hot weather with | ow hum dity and/or wi nd, the Contractor
shall institute neasures to prevent plastic shrinkage cracks from
devel opi ng. AClI 305R contains nmeans of predicting plastic shrinkage
cracki ng and preventative nmeasures. Plastic shrinkage cracks that occur
shall be filled by injection of epoxy resin after the concrete hardens.

Pl astic shrinkage cracks shall never be troweled over or filled with
slurry. Curing shall be acconplished by one of the foll ow ng nethods.

.6.1 Menbr ane Curing

A uni form coating of white-pignmented nenbrane-formng curing conpound shal
be applied to the entire exposed surface of the concrete including pavenent
edges as soon as the free water has di sappeared fromthe surface after
finishing. |If evaporation is high and no noisture is present on the
surface even though bl eeding has not stopped, fog sprays shall be used to
keep the surface nmoist until setting of the cenent occurs. Curing conmpound
shall then be i mediately applied. Curing conpound shall be applied to the
finished surfaces by nmeans of a self-propelled automatic sprayi ng nachi ne,
equi pped with nultiple spraying nozzles with wind shields, spaning the
new y paved | ane. The curing conmpound shall be applied at a maxi num
application rate of 5 square neters per L. 200 square feet per gallon. The
application of curing compound by hand-operated, mnmechanical powered
pressure sprayers will be permtted only on odd wi dths or shapes of slabs
where indi cated and on concrete surfaces exposed by the renoval of forns.
The conpound shall forma uniform continuous, cohesive filmthat wll not
check, crack, or peel and that will be free from pi nhol es and ot her

di scontinuities. Areas where the curing conpound devel ops the above
defects or is damaged by heavy rainfall, sawi ng or other construction
operations within the curing period, shall be i mediately resprayed.

.6.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
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entire curing period, comencing i mediately after finishing. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. |Inpervious sheet curing shall not be used.

3.7 JA NTS

No deviation fromthe jointing pattern shown on the draw ngs shall be nade
wi thout witten approval of the Design District Pavenent or Geotechnica
Engineer. Al joints shall be straight, perpendicular to the finished
grade of the pavenent, and continuous fromedge to edge or end to end of

t he pavenent with no abrupt offset and no gradual deviation greater than 13
mm 1/2 inch.

3.7.1 Longi t udi nal Construction Joints

Dowel s shall be installed in the |ongitudinal construction joints, or the
edges shall be thickened as indicated.

3.7.2 Transverse Construction Joints

Transverse construction joints shall be installed at a planned transverse
joint, at the end of each day's placing operations and when concrete

pl acenent is interrupted. Transverse construction joints shall be
constructed either by utilizing headers and hand pl acenent and fini shing
techni ques, or by placing concrete beyond the transverse construction joint
| ocation and then saw cutting full depth and renpving concrete back to the
transverse construction joint location. For the latter case, dowels shal
be installed using nmethods for dowels installed in hardened concrete

descri bed above. All transverse construction joints shall be dowell ed.

3.7.3 Expansi on Joints

Expansion joints shall be formed where indicated, and about any structures
and features that project through or into the pavenent, using prefornmed
joint filler of the type, thickness, and wi dth indicated, and shall extend
the full slab depth. Edges of the concrete at the joint face shall be
edged. The joint filler strips shall be installed to forma recess at the
pavenment surface to be filled with joint sealant. Expansion joints shal
be constructed with thickened edges for |oad transfer

3.7. 4 Slip Joints

Slip joints shall be installed the full depth of the slab using expansion
joint prefornmed joint filler material attached to the face of the origina
concrete placenent. A reservoir for joint sealant shall be constructed at
the top of the joint. Edges of the joint face shall be edged.

3.7.5 Contraction Joints
Transverse and | ongitudi nal contraction joints shall be of the
weakened- pl ane or dummy type. Longitudinal contraction joints shall be
constructed by sawing a groove in the hardened concrete with a power-driven
saw. Transverse contraction joints shall be constructed in confornmance
with requirenments for sawed joints.

3.7.5.1 Sawed Joi nts
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Sawed contraction joints shall be constructed by sawing a groove in the
concrete with a 3 mm 1/8 inch blade to the indicated depth. The tine of
initial sawi ng shall vary dependi ng on existing and anti ci pated weat her
conditions and shall be such as to prevent uncontrolled cracking of the
paverment. Sawi ng of the joints shall commence as soon as the concrete has
hardened sufficiently to permt cutting the concrete w thout chipping,
spalling, or tearing. The joints shall be sawed at the required spacing
consecutively in the sequence of the concrete placenent. Sawing at a given
joint location shall be discontinued when a crack devel ops ahead of the saw
cut. Inmmediately after the joint is sawed, the saw cut and adjacent
concrete surface shall be thoroughly flushed with water until all waste
fromsawing is renoved fromthe joint. The surface shall be resprayed with
curing conpound as soon as free water disappears. The top of the joint
opening and the joint groove at exposed edges shall be tightly sealed with
cord or backer rod before the concrete in the region of the joint is
resprayed wi th curing conpound.

.7.6 Thi ckened Edge Joints

Underlying material in the transition area shall neet the requirenents for
snoot hness and conpaction specified for all other areas of the underlying
mat eri al

.8 REPAI R, REMOVAL, AND REPLACEMENT OF SLABS

New pavenent slabs that contain full-depth cracks shall be renoved and

repl aced, as specified herein at no cost to the Governnment. Renoval and
repl acenent shall be full depth, shall be full width of the paving | ane,
and the limt of renoval shall be from each original transverse joint

The Contracting Oficer will determ ne whether cracks extend full depth of
t he pavenent and may require mni mum 150 mm 6 i nch di aneter cores to be
drilled on the crack to determ ne depth of cracking. Cores shall be
drilled and the hole later filled by the Contractor with a well
consol i dated concrete m xture bonded to the walls of the hole w th epoxy
resin. Drilling of cores and refilling holes shall be at no expense to the
Governnment. Cracks that do not extend full depth of slab shall be cleaned
and then pressure injected with epoxy resin, Type IV, Gade 1. The
Contractor shall ensure that the crack is not wi dened during epoxy resin
injection. Where a full depth crack intersects the original transverse
joint, the slab(s) containing the crack shall be renmoved and replaced, wth
dowel s installed, as required below. Spalls along joints shall be repaired
as specified.

.8.1 Renoval and Repl acenent of Full S| abs

Unl ess there are keys or dowels present, all edges of the slab shall be
sawcut full depth. |If dowels, or tie bars are present al ong any edges,
t hese edges shall be sawed full depth 150 nm 6 i nches fromthe edge just
beyond the end of dowels or tie bars if they are present. These joints
shall then be carefully sawed on the joint Iine to within 25 nm 1 inch of
the depth of the dowel. The main slab shall be further divided by saw ng
full depth, at appropriate |ocations, and each piece lifted out and
renoved. The narrow strips al ong keyed or dowel ed edges shall be carefully
broken up and renoved. Care shall be taken to prevent damage to the
dowel s, tie bars, or keys or to concrete to remain in place. Protruding
portions of dowels shall be painted and lightly oiled. The joint face bel ow
dowel s shall be suitably trinmed so that there is no abrupt offset. |If
under break occurs at any point along any edge, the area shall be
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hand-filled with concrete, producing an even joint face fromtop to bottom
before replacing the renoved slab. |If underbreak over 100 nm 4 inches deep
occurs, the entire slab containing the underbreak shall be renoved and

repl aced. Were there are no dowels, tie bars, on an edge, or where they
have been damaged, dowels of the size and spacing as specified for other
joints in simlar pavenent shall be installed by epoxy grouting theminto
holes drilled into the existing concrete. Oiginal damaged dowels or tie
bars shall be cut off flush with the joint face. Al four edges of the new
slab shall thus contain dowel sor original tie bars. Prior to placenent of
new concrete, the underlying material shall be graded and reconpacted, and
the surfaces of all four joint faces shall be cleaned of all |oose materi al
and contam nants, and coated with a double application of nenbrane form ng
curing conpound as bond breaker. Placenment of concrete shall be as
specified for original construction. The resulting joints around the new
slab shall be prepared and seal ed as specified.

.8.2 Repairing Spalls Along Joints

Spalls along joints and cracks shall be repaired by first making a vertica
saw cut at least 25 mm 1 inch outside the spalled area and to a depth of at
least 50 mMm 2 inches. Saw cuts shall be straight lines form ng
rectangul ar areas. The concrete between the saw cut and the joint, or
crack, shall be chipped out to renove all unsound concrete. The cavity
shal | be thoroughly cleaned with high pressure water jets supplenented with
conpressed air to renove all |oose material. |Immediately before filling
the cavity, a prinme coat shall be applied to the dry cl eaned surface of al
sides and bottom of the cavity, except any joint face. The prine coat

shall be applied in a thin coating and scrubbed into the surface with a
stiff-bristle brush. Prime coat for portland cenent repairs shall be a
neat cenent grout and for epoxy resin repairs shall be epoxy resin, Type
I1l, Gade 1. The cavity shall be filled with | ow slunp portland cenent
concrete or nortar, or with epoxy resin concrete or nortar. Portland
cenment concrete shall be used for larger spalls, those nore than 0.009
cubic nmeter 1/3 cu. ft. in size after renoval operations; portland cenent
nortar shall be used for spalls between 0.00085 and 0.009 cubic neter; 0.03
and 1/3 cu. ft; and epoxy resin nortar or Type IIl, Gade 3 epoxy resin for
those spalls less than 0.00085 cubic neter0.03 cu. ft. in size after

renoval operations. Portland cement concretes and nortars shall be very

| ow sl unp m xtures, proportioned, m xed, placed, tanped, and cured. |If the
materials and procedures are approved in witing, latex nodified concrete
m xtures may be used for repairing spalls Iess than 0.009 cubic neter 1/3
cu.ft. in size. Epoxy resin nortars shall be made with Type 111, G ade 1,
epoxy resin, using proportions, mxing, placing, tanping and curing
procedures as recommended by the manufacturer. Any repair material on the
surroundi ng surfaces of the existing concrete shall be renoved before it
hardens. \Where the spalled area abuts a joint, an insert or other
bond- br eaki ng nmedi um shall be used to prevent bond at the joint face. A
reservoir for the joint sealant shall be sawed to the di nmensions required

for other joints. In lieu of sawing, spalls not adjacent to joints, and
popouts, both less than 150 nm 6 i nches in maxi mum di nensi on, nmay be
prepared by drilling a core 50 nm 2 inches in dianeter greater than the

size of the defect, centered over the defect, and 50 nm 2 inches deep or 13
mm 1/ 2 inch into sound concrete, whichever is greater. The core hol e shal
be repaired as specified above for other spalls.

.8.3 Areas Defective in Plan G ade or Snoothness

In areas not neeting the specified limts for surface snoot hness and pl an
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grade, high areas shall be reduced to attain the required snoot hness and
grade, except as depth is limted below H gh areas shall be reduced by
grinding the hardened concrete with a surface grinding nmachine after the
concrete is 14 days or nore old. The depth of grinding shall not exceed 6
mm 1/4 inch. Al pavenent areas requiring plan grade or surface

snoot hness corrections in excess of the specified limts, shall be renoved
and replaced. |In pavenent areas given a wire conb or tined texture, areas
exceedi ng 2 square neters 25 square feet that have been corrected by
rubbi ng or grinding shall be retextured by grooving machi ne sawn grooves
meeting the requirenments for the wire conb or tined texture. Al areas in
whi ch grinding has been performed will be subject to the thickness

tol erances specified in paragraph Thi ckness. Any grinding performed on

i ndi vi dual slabs with excessive deficiencies shall be perfornmed at the
Contractor's own decision without entitlenment to additional conpensation if
eventual renoval of the slab is required.

3.9 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete pavenent shall be renoved as indicated and as specified
in Section 02050 DEMOLI TI ON nodi fi ed, and expanded as specified herein.
Renoval , repair and replacenent shall be nade as indicated and as specified
i n paragraph REPAIR REMOVAL, AND REPLACEMENT OR SLABS.

3.10 PAVEMENT PROTECTI ON

The Contractor shall protect the pavenent against all damage prior to fina
acceptance of the work. Traffic shall be excluded fromthe new pavenent.
As a construction expedient in paving intermnmedi ate | anes between newy
paved pilot |anes, operation of the hauling equipnent will be permtted on
t he new pavenent after the pavenent has been cured for 7 days and the
joints have been seal ed or otherw se protected. Al new and existing
pavenment carrying construction traffic or equi pment shall be continuously
kept conpletely clean. Special cleaning and care shall be used where
Contractor's traffic uses or crosses active airfield pavenent.

3.11 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL (CQQO)

Par agr aph ACCEPTABI LI TY OF WORK contai ns additional CQC requirenments. The
Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and submt reports as specified. When, in the opinion of
the Contracting O ficer, the paving operation is out of control, concrete
pl acenent shall cease.

3.11.1 Bat ch Pl ant Control

A daily report shall be prepared indicating checks nmade for scal e accuracy
with test weights, checks of batching accuracy, and corrective action taken
prior to and during placenent for weighing or batching, type and source of
cenment used, type and source of pozzol an, anobunt and source of adm xtures
used, aggregate source, the required aggregate and water nasses per cubic
meter, yd, anmount of water as free noisture, aggregate gradation in each
size of aggregate, and the batch aggregate and water nasses per cubic neter
yd. for each class of concrete batched during each day's plant operation

3.11.2 Concrete M xture

a. Air Content Testing. Air content tests shall be made on randomy
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sel ected batches of concrete for each 250 cubic yards, or fraction
t hereof, of concrete placed during each 8-hour shift. \Wenever
air content reaches specified limts, an i mediate confirmatory
test shall be made. |If the second test al so shows air content at
or exceeding specified limts, an adjustnent shall imediately be
made in the anount of air-entraining adnm xture batched to bring
air content within specified limts. |If the next adjusted batch
of concrete is not within specified Iimts, concrete placenent
shall be halted until concrete air content is within specified
limts.

b. Slunp Testing. Slunp tests tests shall be nmade on randonly
sel ected batches of concrete for each 250 cubic yards, or fraction
t hereof, of concrete placed during each 8-hour shift. Additiona
tests shall be nmade when excessive variation in workability is
reported by the placing foreman or CGovernnent inspector
VWhenever sl unp approaches the maximumlimt, an adjustnent shal
i medi ately be nade in the batch nasses of water and fine
aggregate, without exceeding the maxi mumw (c+p). Wen a slunp
result exceeds the specification limt, no further concrete shal
be delivered to the paving site until adjustnents have been nade
and slunp is again within the limt.

c. Tenperature. The tenperature of the concrete shall be neasured
every 250 cubic yards, or fraction thereof, of concrete placed
during an 8-hour shift.

d. Concrete Strength Testing. Four (4) cylinders fromthe sanme batch
shall be fabricated, cured and tested for conpressive strength,
testing two cylinders at 7-day, and two cylinders at 28-day age.
The four cylinders shall be made for each 500 cubic yards or
fraction thereof, of concrete placed during an 8-hour shift.
Control charts for strength, showi ng the 7-day and 28-day CQC
conpressive strengths, and the 28-day required conpressive
strength, shall be maintained and submtted with the weekly CQC
Reports.

3.11.3 I nspection Before Pl acing

Underlying materials, joint |locations and types, construction joint faces,
forns, reinforcing, dowels, and enbedded itens shall be inspected by a

Regi stered Engineer in sufficient tine prior to each paving operation in
order to certify to the Contracting Oficer that they are ready to receive
concrete. The results of each inspection shall be reported in witing, and
the certification signed by the Registered Engi neer, prior to each days
pavi ng.

3.11.4 Pavi ng Operati ons

The placing foreman shall supervise all placing and paving operations,
shall determi ne that the correct quality of concrete is placed in each

| ocati on as shown, shall insure that the concrete is consolidated ful
depth and that finishing is performed as specified. The placing forenman
shal | be responsi ble for nmeasuring and recordi ng concrete tenperatures and
anbi ent tenperature hourly during placing operations, weather conditions,
time of placenent, volunme of concrete placed, and nethod of paving and any
probl enms encount er ed.
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3.11.5 Curing I nspection

a. Mist Curing Inspections. Each day on both work and non-work
days, an inspection shall be nmade of all areas subject to noist
curing. The surface noisture condition shall be noted and
recorded. Wen any inspection finds an area of inadequate curing,
i medi ate corrective action shall be taken, and the required
curing period for the area shall be extended by 1 day.

b. Menbrane Curing Inspection. At the end of each day's placenent,
the CQC Representative shall determ ne the quantity of conmpound
used by measurenent of the container; shall determ ne the area of
concrete surface covered; shall then conmpute the rate of coverage
in square neters per Lsquare feet per gallon and shall also note
whet her or not coverage is uniform \Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed agai n.

3.11.6 Col d- Weat her Protection

At | east once per day, an inspection shall be rmade of all areas subject to
col d-weat her protection. Any deficiencies shall be noted, corrected, and
reported.

3.11. 7 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report, signed by a
regi stered engi neer, shall be prepared for the updating of control charts
and test data, and all CQC inspections and actions covering the entire
period fromthe start of the construction through the current week.

Reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting Oficer has the right to exam ne al
CQC records. A copy of weekly reports shall be faxed to the Design
District Pavenent or Geotechnical Engineer. At the conpletion of concrete
pl acenent, a certification report shall be prepared containing mx designs,
all updated control charts and concrete test data, quality control reports,
snoot hness reports, and other pertinent data on the concrete, with a
certification by a registered engineer that the concrete placed neets al
specification requirenments. A copy of the certification report shall be
mailed to the Design District pavenent or Geotechnical Engi neer

-- BEnd of Section --
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SECTI ON 02760

FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS IN Rl G D PAVEMENTS
03/ 97

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 this text by the
basi c designation only.

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

ASTM C 509 (1994) El astoneric Cellul ar Preforned
Gasket and Sealing Materi al

ASTM D 789 (1994) Determ nation of Relative
Vi scosity, Melting Point, and Moisture
Content of Pol yam de (PA)

ASTM D 3405 (1994) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

ASTM D 3569 (1985; R 1991) Joint Seal ant, Hot-Applied,
El astoneric, Jet-Fuel - Resi stant-Type for
Portl and Cement Concrete Pavenents

ASTM D 5893 (1996) Cold Applied, Single Conponent
Chemically Curing Silicon Joint Seal ant
for Portland Cement Concrete Pavenent

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 525 (1989) Corps of Engi neers Test Method for
Eval uati on of Hot-Applied Joint Seal ants
for Bubbling Due to Heating

FEDERAL SPECI FI CATI ONS ( FS)

FS SS-S- 200 (Rev E; Am 2) Seal ants, Joint,
Two- Conponent, Jet - Bl ast - Resi st ant,
Col d- Applied, for Portland Cenment Concrete
Pavenent

.2 UNI T PRI CES

2.1 Measur ement

The quantity of each sealing itemto be paid for shall be determ ned by
actual neasurenent of the nunber of linear neters feet of in-place material
t hat has been approved by the Contracting O ficer.
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2.2 Payment

Payment shall be made at the contract unit bid prices per linear neter foot
for the sealing itens scheduled. The unit bid prices shall include the
cost of all labor, materials, and the use of all equi pnent and tools
required to conplete the work.

.3 SUBM TTALS

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

SD-06 Instructions
Manuf acturer's Recommendations; GA
VWere installation procedures, or any part thereof, are required to be in
accordance with the manufacturer's recomendati ons, printed copies of these
recomendati ons, 14 days prior to use on the project. Installation of the
material will not be allowed until the recommendations are received.
Failure to furnish these recommendati ons can be cause for rejection of the
mat eri al

SD- 07 Schedul es
Construction Equi pment List; FIO

Li st of proposed equi prent to be used in performance of construction work
i ncludi ng descriptive data, 14 days prior to use on the project.

SD- 14 Sanpl es
Materials; GA
Sanples of the materials (sealant, priner if required, and backup
material), in sufficient quantity for testing and approval 14 days prior to

t he begi nning of work. No material will be allowed to be used until it has
been approved.

.4 SAFETY

Joint sealant shall not be placed within 8 neters 25 feet of any liquid
oxygen (LOX) equi prment, LOX storage, or LOX piping. Joints in this area
shal | be thoroughly cleaned and | eft unseal ed.

.5 TEST REQUI REMENTS

The joint sealant and backup or separating material shall be tested for
conformance with the referenced applicable material specification. Testing
of the materials shall be performed in an approved i ndependent |aboratory
and certified copies of the test reports shall be submitted and approved 14
days prior to the use of the materials at the job site. Sanples will be
retai ned by the Governnment for possible future testing should the materials
appear defective during or after application. Conformance with the

requi renents of the |aboratory tests specified will not constitute fina
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acceptance of the materials. Final acceptance will be based on the
performance of the in-place materials.

.6 EQUI PVENT

Machi nes, tools, and equi pnent used in the perfornmance of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tines.

.6.1 Joi nt C eani ng Equi prent
.6.1.1 Tract or - Mount ed Routi ng Tool

The routing tool used for renmoving old sealant fromthe joints shall be of
such shape and di nensi ons and so nmounted on the tractor that it will not
damage the sides of the joints. The tool shall be designed so that it can
be adjusted to renove the old material to varying depths as required. The
use of V-shaped tools or rotary inpact routing devices will not be
permtted. Hand-operated spindle routing devices may be used to clean and
enl arge random cr acks.

.6.1.2 Concrete Saw

A self-propell ed power saw with water-cool ed di anond or abrasive saw bl ades
will be provided for cutting joints to the depths and wi dths specified or
for refacing joints or cleaning sawed joints where sandbl asti ng does not
provide a clean joint.

.6.1.3 Sandbl asti ng Equi prment

Sandbl asti ng equi prent shall include an air conpressor, hose, and

| ong-wearing venturi-type nozzle of proper size, shape and opening. The
maxi mum nozzl e openi ng should not exceed 6.4 mm (1/4 inch). 1/4 inch. The
air conpressor shall be portable and shall be capable of furnishing not
less than 71 liters per second (150 cubic feet per mnute) 150 cubic feet
per minute and maintaining a line pressure of not |ess than 621 kPa (90 psi)
90 psi at the nozzle while in use. Conpressor capability under job
conditions nmust be denonstrated before approval. The conpressor shall be
equi pped with traps that will maintain the conpressed air free of oil and

water. The nozzle shall have an adjustable guide that will hold the nozzle
aligned with the joint approximately 1 inch above the pavenent surface.

The height, angle of inclination and the size of the nozzle shall be

adj usted as necessary to secure satisfactory results.

.6.1.4 \Waterbl asting Equi prent

Wat er bl asti ng equi pnent shall include a trailer-nmounted water tank, punps,
hi gh- pressure hose, wand with safety rel ease cutoff control, nozzle, and
auxiliary water resupply equipnent. The water tank and auxiliary resupply
equi prent shall be of sufficient capacity to permt continuous operations.
The nozzl e shall have an adjustable guide that will hold the nozzle aligned
with the joint approximately 1 inch above the pavenent surface. The

hei ght, angle of inclination and the size of the nozzle shall be adjustable
as necessary to obtain satisfactory results. A pressure gauge nounted at
the punp shall show at all tines the pressure in pounds per square inch at
whi ch the equi pment is operating.
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1.6.1.5 Hand Tool s

Hand tools may be used, when approved, for renoving defective sealant from
a crack and repairing or cleaning the crack faces.

1.6.2 Seal i ng Equi prent
1.6.2.1 Hot - Pour ed Seal i ng Equi prent

The unit applicators used for heating and installing ASTM D 3405 or ASTM D
3569 joint sealant materials shall be nobile and shall be equipped with a
doubl e-boil er, agitator-type kettle with an oil nediumin the outer space
for heat transfer; a direct-connected pressure-type extruding device with a
nozzl e shaped for inserting in the joint to be filled; positive tenperature
devices for controlling the tenperature of the transfer oil and seal ant;
and a recording type thernoneter for indicating the tenperature of the

seal ant. The applicator unit shall be designed so that the sealant wll
circulate through the delivery hose and return to the inner kettle when not
in use.

1.6.2.2 Two- Conponent, Col d- Appli ed, Machine M x Seal i ng Equi prent

The equi pnment used for proportioning, mxing, and installing FS SS-S- 200
Type Mjoint sealants shall be designed to deliver two sem fluid conmponents
t hrough hoses to a portable mxer at a preset ratio of 1 to 1 by volune
using punps with an accuracy of plus or mnus 5 percent for the quantity of
each conponent. The reservoir for each conmponent shall be equi pped with
mechani cal agitation devices that will maintain the conponents in a uniform
condition without entrapping air. Provisions shall be incorporated to
permt thernostatically controlled indirect heating of the conponents, when
requi red. However, immediately prior to proportioning and m xing, the
tenperature of either conponent shall not exceed 32.2 degrees C (90 degrees
F). 90 degrees F. Screens shall be provided near the top of each reservoir
to renmove any foreign particles or partially polynerized material that
could clog fluid lines or otherw se cause m sproportioning or inproper

m xi ng of the two conponents. The equi pnment shall be capabl e of thoroughly
m xi ng the two conmponents through a range of application rates of 37.8 to
189 liters (10 to 60 gallons) 10 to 60 gall ons per hour and through a range
of application pressures from 345 kPa to 10.3 MPa (50 to 1500 psi) 50 to
1500 psi as required by material, climatic, or operating conditions. The

m xer shall be designed for the easy renoval of the supply lines for

cl eani ng and proportioning of the conmponents. The m xi ng head shal
acconmodat e nozzles of different types and sizes as may be required by
various operations. The dinmensions of the nozzle shall be such that the
nozzle tip will extend into the joint to allow sealing fromthe bottom of
the joint to the top. The initially approved equi pnent shall be maintai ned
i n good working condition, serviced in accordance with the supplier's

i nstructions, and shall not be altered in any way w t hout obtaining prior
approval .

1.6.2.3 Two- Conponent, Col d- Appli ed, Hand-M x Seal i ng Equi prment
M xi ng equi pnment for FS SS-S-200 Type H seal ants shall consist of a
sl owspeed electric drill or air-driven mxer with a stirrer in accordance
with the manufacturer's recomendati ons.

1.6.2.4 Col d- Appl i ed, Singl e-Conponent Seal i ng Equi prent
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The equi pnent for installing ASTM D 5893 singl e conponent joint seal ants
shal | consist of an extrusion punp, air conpressor, follow ng plate, hoses,
and nozzle for transferring the sealant fromthe storage container into the
joint opening. The dinmension of the nozzle shall be such that the tip of
the nozzle will extend into the joint to allow sealing fromthe bottom of
the joint to the top. The initially approved equi pnent shall be maintai ned
i n good working condition, serviced in accordance with the supplier's

i nstructions, and shall not be altered in any way w t hout obtaining prior
approval. Small hand-held air-powered equi prent (i.e., caul king guns) may
be used for small applications.

1.7 TRI AL JO NT SEALANT | NSTALLATI ON

Prior to the cleaning and sealing of the joints for the entire project, a
test section of at |east 60 m 200 feet |long shall be prepared using the
specified materials and approved equi pnent, so as to denonstrate the
proposed joint preparation and sealing of all types of joints in the
project. Followi ng the conpletion of the test section and before any other
joint is sealed, the test section shall be inspected to determ ne that the
materials and installation neet the requirenents specified. If it is
determ ned that the materials or installation do not neet the requirenents,
the materials shall be renmoved, and the joints shall be recl eaned and
reseal ed at no cost to the Government. Wen the test section neets the
requirenents, it may be incorporated into the pernmanent work and paid for
at the contract unit price per linear foot for sealing itenms schedul ed.

Al other joints shall be prepared and sealed in the manner approved for
sealing the test section.

1.8 DELI VERY AND STORAGE

Materials delivered to the job site shall be inspected for defects,

unl oaded, and stored with a m ni mum of handling to avoid damage. Storage
facilities shall be provided by the Contractor at the job site for

mai ntai ning materials at the tenperatures and conditions recommended by the
manuf act urer.

1.9 ENVI RONVENTAL CONDI Tl ONS
The anbient air tenperature and the pavenent tenperature within the joint
wal I shall be a m nimum of 10 degrees C 50 degrees F and rising at the tine
of application of the materials. Sealant shall not be applied if noisture
is observed in the joint.

PART 2 PRODUCTS

2.1 SEALANTS

Materials for sealing cracks in the various paved areas indicated on the
drawi ngs shall be as follows:

Ar ea Sealing Material
Joi nt between new AC and ASTM D 3405 and CCE CRD-C 525
PCC Pavi ng
Joint in the area subject ASTM D 3569 and COE CRD-C 525
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2.

Ar ea Sealing Mterial

to Jet - Fuel - Resi st ant

Joint in the area subject FS SS-S-200 Type M
to Jet-Bl ast _Resi st ant FS SS-S-200 Type H
Joint in any area ASTM D 5893

2 PRI MERS

Primers, when their use is reconmended by the manufacturer of the seal ant,
shal | be as recomended by the manufacturer of the seal ant.

.3 BACKUP MATERI ALS

The backup material shall be a conpressible, nonshrinking, nonstaining,
nonabsorbi ng material and shall be nonreactive with the joint sealant. The
material shall have a nelting point at |east 3 degrees C5 degrees F
greater than the pouring tenperature of the seal ant being used when tested
in accordance with ASTM D 789. The material shall have a water absorption
of not nore than 5 percent of the sanple weight when tested in accordance
with ASTM C 509. The backup material shall be 25 plus or mnus 5 percent
larger in dianmeter than the nominal width of the crack

.4 BOND BREAKI NG TAPES

The bond breaking tape or separating material shall be a flexible,

nonshri nkabl e, nonabsorbi ng, nonstaini ng, and nonreacting adhesi ve- backed
tape. The material shall have a nmelting point at |least 3 degrees C5
degrees F greater than the pouring tenperature of the seal ant being used
when tested in accordance with ASTM D 789. The bond breaker tape shall be
approximately 3 mm 1/8 inch w der than the nomnal w dth of the joint and
shall not bond to the joint seal ant.

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF JO NTS

I mredi ately before the installation of the sealant, the joints shall be

t horoughly cleaned to renove all |aitance, curing conpound, filler,
protrusi ons of hardened concrete, and old sealant fromthe sides and upper
edges of the joint space to be seal ed.

1.1 Exi sting Seal ant Renoval

The in-place seal ant shall be cut |oose fromboth joint faces and to the
dept h shown on the draw ngs, using the tractor-nounted routing equi prment
as specified in paragraph EQU PMENT. Depth shall be sufficient to
acconmodat e any separating or backup material that is required to nmaintain
the depth of new sealant to be installed. Prior to further cleaning
operations, all loose old sealant remaining in the joint opening shall be
renoved by blowing with conpressed air. Hand tools may be required to
renove seal ant fromrandom cracks. Chipping, spalling, or otherw se
damagi ng the concrete will not be all owed.
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3.

3.

1.2 Sawi ng
1.2.1 Ref aci ng of Joints

Ref acing of joints shall be acconplished using a concrete saw as specified

i n paragraph EQU PVENT to renove all residual old sealant and a m ni mum of

concrete fromthe joint face to provide exposure of newy cleaned concrete,
and, if required, to enlarge the joint opening to the width and depth shown
on the drawi ngs. The bl ade shall be stiffened with a sufficient nunber of

sui tabl e dummy (used) bl ades or washers. Inmediately follow ng the saw ng

operation, the joint opening shall be thoroughly cleaned using a water jet

to renmove all saw cuttings and debris.

.1.2.2 Ref aci ng of Random Cracks

Sawi ng of the cracks shall be acconplished using a power-driven concrete
saw as specified in paragraph EQU PVENT. The saw bl ade shall be 152 nm (6
inch) 6 inches or less in diameter to enable the saw to follow the trace of
the crack. The blade shall be stiffened as necessary with suitable dumy
(or used) blades or washers. Inmediately follow ng the sawi ng operation

t he crack opening shall be thoroughly cleaned using a water jet to renove
all saw cuttings and debris.

.1.3 Sandbl asti ng

The newl y exposed concrete joint faces and the pavenent surfaces extendi ng
a mnimmof 13 mMm 1/2 inch fromthe joint edges shall be sandbl asted
clean. A multiple-pass technique shall be used until the surfaces are free
of dust, dirt, curing conmpound, filler, old sealant residue, or any foreign
debris that m ght prevent the bonding of the sealant to the concrete.

After final cleaning and inmmediately prior to sealing, the joints shall be
bl own out with conpressed air and left conpletely free of debris and water.

1.4 Back-Up Materi al

VWhen the joint opening is of a greater depth than indicated for the seal ant
depth, the lower portion of the joint opening shall be plugged or seal ed
of f using a back-up material to prevent the entrance of the seal ant bel ow
the specified depth. Care shall be taken to ensure that the backup
material is placed at the specified depth and is not stretched or tw sted
during installation.

.1.5 Bond Breaki ng Tape

VWere inserts or filler materials contain bitunmen, or the depth of the
joint opening does not allow for the use of a backup material, a bond
breaker separating tape will be inserted to prevent inconpatibility with
the filler materials and three-sided adhesi on of the sealant. The tape
shal | be securely bonded to the bottom of the joint opening so it will not
float up into the new seal ant.

.1.6 Rate of Progress of Joint Preparation

The stages of joint preparation which include sandbl asting, air pressure
cl eaning and pl aci ng of the back-up material shall be I[imted to only that
lineal footage that can be seal ed during the sane day.
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3.

3.

2 PREPARATI ON OF SEALANT
2.1 Hot - Pour ed Seal ants

Seal ants conformng to ASTM D 3405 or ASTM D 3569 shall not be heated in
excess of the safe heating tenperature reconmended by the manufacturer as
shown on the sealant containers. Sealant that has been overheated or

subj ected to application tenperatures for over 4 hours or that has renai ned
in the applicator at the end of the day's operation shall be wthdrawn and
wast ed.

. 2.2 Type M Seal ants

The FS SS-S-200 Type M seal ant conmponents and contai ners shall be inspected
prior to use. Any materials that contain water, hard caking of any
separated constituents, nonreversible jell, or materials that are otherw se
unsatisfactory shall be rejected. Settlenent of constituents in a soft
mass that can be readily and uniformy rem xed in the field with sinple
tools shall not be cause for rejection. Prior to transfer of the
conmponents fromthe shipping containers to the appropriate reservoir of the
application equipnent, the materials shall be thoroughly m xed to ensure
honogeneity of the conmponents and incorporation of all constituents at the
time of transfer. \Wen necessary for rem xing prior to transfer to the
application equi pnent reservoirs, the conmponents shall be warnmed to a
tenperature not to exceed 32 degrees C 90 degrees F by placing the
conponents in heated storage or by other approved nethods but in no case
shal |l the components be heated by direct flame, or in a single walled
kettle, or a kettle without an oil bath.

.2.3 Type H Seal ants

The FS SS-S-200 Type H seal ant conmponents shall be nixed either in the
cont ai ner furnished by the manufacturer or a cylindrical metal container of
vol ume approxi mately 50 percent greater than the package volume. The base
material shall be thoroughly m xed in accordance with the manufacturer's
instructions. The cure conponent shall then be slowy added during
continued m xing until a uniform consistency is obtained.

.2.4 Si ngl e- Conponent, Col d- Applied Seal ants

The ASTM D 5893 seal ant and contai ners shall be inspected prior to use.
Any materials that contain water, hard caking of any separated
constituents, nonreversible jell, or materials that are otherw se
unsatisfactory shall be rejected. Settlenent of constituents in a soft
mass that can be readily and uniformly rem xed in the field with sinple
tools will not be cause for rejection

.3 | NSTALLATI ON OF SEALANT

. 3.1 Time of Application

Joints shall be sealed immediately follow ng final cleaning of the joint
wal I s and foll owi ng the placenent of the separating or backup materi al
Open joints that cannot be seal ed under the conditions specified, or when
rain interrupts sealing operations shall be recleaned and allowed to dry
prior to installing the seal ant.
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3.

3.2 Sealing Joints

| mredi ately precedi ng, but not nore than 15 nb0 feet ahead of the joint
seal ing operations, a final cleaning with conpressed air shall be
performed. The joints shall be filled fromthe bottomup to 6 M/ 4 inch
plus or mnus 1.5 nml/16 i nch bel ow t he pavenent surface. Excess or
spilled seal ant shall be renoved fromthe pavenent by approved nethods and
shal | be discarded. The sealant shall be installed in such a manner as to
prevent the formation of voids and entrapped air. In no case shall gravity
met hods or pouring pots be used to install the sealant material. Traffic
shall not be permtted over newy seal ed pavenent until authorized by the
Contracting Officer. Wen a prinmer is reconmended by the manufacturer, it
shall be applied evenly to the joint faces in accordance with the

manuf acturer's instructions. Joints shall be checked frequently to ensure
that the newy installed sealant is cured to a tack-free condition within
the tine specified.

.4 | NSPECTI ON

4.1 Joi nt d eani ng

Joints shall be inspected during the cleaning process to correct inproper
equi prent and cl eani ng techni ques that damage the concrete pavenent in any
manner. Cl eaned joints shall be approved prior to installation of the
separating or back-up material and joint seal ant.

. 4.2 Joi nt Seal ant Application Equi prent

The application equi prent shall be inspected to ensure confornmance to
tenperature requirenents, proper proportioning and m xing (if two-conponent
seal ant) and proper installation. Evidences of bubbling, inproper
installation, failure to cure or set shall be cause to suspend operations
until causes of the deficiencies are determ ned and corrected.

.4.3 Joi nt Seal ant

The joint sealant shall be inspected for proper rate of cure and set,
bonding to the joint walls, cohesive separation within the seal ant,
reversion to liquid, entrapped air and voids. Sealants exhibiting any of
these deficiencies at any time prior to the final acceptance of the project
shal |l be renoved fromthe joint, wasted, and replaced as specified herein
at no additional cost to the Covernnent.

.5 CLEAN- UP

Upon conpl etion of the project, all unused materials shall be renmoved from
the site and the pavenent shall be left in a clean condition

-- BEnd of Section --
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SECTI ON 02763

PAVEMENT NMARKI NGS
09/ 98

PART 1  GENERAL

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

designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 247 (1981) d ass Beads Used in Traffic Paint
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 792 (1991) Density and Specific Gavity
(Rel ative Density) of Plastics by
Di spl acenment
ASTM D 4280 (1996) Extended Life Type, Nonpl owabl e,
Prismatic, Raised, Retroreflective

Pavement Markers

ASTM D 4505 (1996) Prefornmed Plastic Pavenment Marki ng
Tape for Extended Service Life

ASTM E 28 (1997) Softening Point of Resins by Ring
and Bal | Apparat us

FEDERAL SPECI FI CATI ONS ( FS)

FS TT-B- 1325 (Rev C, Notice 1) Beads (d ass Spheres)
Retro-Reflective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield
Mar ki ng, Waterborne (Metric)

1.2 SUBM TTALS

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

SD-01 Data

Equi pnrent Lists; GA
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Li sts of proposed equi pnent, including descriptive data, and notifications
of proposed Contractor actions as specified in this section. List of
renoval equi pnment shall include descriptive data indicating area of
coverage per pass, pressure adjustnment range, tank and flow capacities, and
safety precautions required for the equi prent operation

SD-06 Instructions
M xi ng, Thinning and Application; FIQO

Manuf acturer's current printed product description and Material Safety Data
Sheets (MSDS) for each type paint/col or proposed for use.

SD-08 Statenents
Qualifications; FIOQO

Docurent certifying that personnel are qualified for equi pment operation
and handling of chemicals.

SD- 09 Reports
Material Tests; FIQ

Certified copies of the test reports, prior to the use of the materials at
the jobsite. Testing shall be perforned in an approved i ndependent
| aboratory.

SD- 13 Certificates
Vol atil e Organi ¢ Conpound (VOC) Content; FIO

Certificate stating that the proposed pavenent marking paint neets the VOC
regul ations of the local Air Pollution Control District having jurisdiction
over the geographical area in which the project is |ocated.

.3 DELI VERY AND STORAGE

All materials shall be delivered and stored in seal ed contai ners that

pl ai nly show t he desi gnated nanme, formula or specification nunber, batch
nunber, color, date of manufacture, manufacturer's nane, and directions,
all of which shall be plainly legible at tinme of use.

.4 EQUI PVENT

Al'l machines, tools and equi pnent used in the performance of the work shal
be approved and mmintained in satisfactory operating condition. Equipnent
operating on roads and runways shall display |ow speed traffic markings and
traffic warning lights.

4.1 Pai nt Application Equi pnent

The equi pnment to apply paint to pavenents shall be a self-propelled or
nmobi | e-drawn pneumati c spraying machine with suitable arrangenents of
atom zi ng nozzles and controls to obtain the specified results. The
machi ne shall have a speed during application not |ess than 8 kil oneters
per hour (5 nph), 5 nph, and shall be capable of applying the stripe w dths

Page 2



i ndi cated, at the paint coverage rate specified in paragraph APPLI CATI ON,
and of even uniformthickness with clear-cut edges. The equi pnent used to
apply the paint binder to airfield pavenments shall be a self-propelled or
nobi | e-drawn pneumati c sprayi ng machine with an arrangenent of atom zing
nozzl es capable of applying a line width at any one tine in multiples of
150 mm (6 inches), 6 inches, from 150 nm (6 inches) 6 inches to 900 mm (36
i nches) 36 inches. The paint applicator shall have paint reservoirs or
tanks of sufficient capacity and suitable gauges to apply paint in
accordance with requirements specified. Tanks shall be equipped wth
suitable air-driven mechanical agitators. The spray nechani smshall be
equi pped wi th quick-action valves conveniently | ocated, and shall include
necessary pressure regulators and gauges in full view and reach of the
operator. Paint strainers shall be installed in paint supply lines to
ensure freedom fromresidue and foreign matter that may cause nmal function
of the spray guns. The paint applicator shall be readily adaptable for
attachment of an air-actuated di spenser for the reflective nedia approved
for use. Pneumatic spray guns shall be provided for hand application of
paint in areas where the nobile paint applicator cannot be used.

1.4.2 Ther nopl astic Application Equi prent
1.4.2.1 Ther mopl astic Materi al

Thernmopl astic material shall be applied to the prined pavenent surface by
spray techni ques or by the extrusion nethod, wherein one side of the
shaping die is the pavenent and the other three sides are contai ned by, or
are part of, suitable equipnent for heating and controlling the flow of
material. By either nmethod, the markings shall be applied with equi prent
that is capable of providing continuous uniformty in the dinmensions of the
stripe.

1.4.2.2 Appl i cation Equi prent

a. Application equipnment shall provide continuous m xi ng and
agitation of the material. Conveying parts of the equi pnent between the
main material reservoir and the extrusion shoe or spray gun shall prevent
accunul ation and clogging. Al parts of the equiprment which conme into
contact with the material shall be easily accessible and exposable for
cl eani ng and mai ntenance. Al mxing and conveying parts up to and
i ncluding the extrusi on shoes and spray guns shall maintain the material at
the required tenperature with heat-transfer oil or
el ectrical -el enent-control |l ed heat.

b. The application equiprment shall be constructed to ensure
continuous uniformty in the dinmensions of the stripe. The applicator
shall provide a neans for cleanly cutting off stripe ends squarely and
shal | provide a nethod of applying "skiplines". The equipnent shall be
capabl e of applying varying widths of traffic markings.

c. The applicator shall be equipped with a drop-on type bead
di spenser capable of uniformy dispensing reflective glass spheres at
controlled rates of flow The bead di spenser shall be automatically
operated and shall begin flow prior to the flow of conposition to assure
that the strip is fully reflectorized.
1.4.2.3 Mobi | e and Maneuver abl e

Application equi prent shall be nobile and naneuverable to the extent that
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straight lines can be foll owed and normal curves can be nade in a true
arc. The equi pnment used for the placenent of thernoplastic pavenent
mar ki ngs shall be of two general types: nobile applicator and portable
applicator.

a. Mbile Application Equi pnrent: The nobile applicator shall be
defined as a truck-nmounted, self-contained pavenment marki ng machine that is
capabl e of hot applying thernoplastic by either the extrusion or spray
met hod. The unit shall be equipped to apply the thernoplastic marking
material at tenperatures exceeding 190 degrees C (375 degrees F), 375
degrees F, at widths varying from75 to 300 mm (3 to 12 inches) 3 to 12
i nches and in thicknesses varying from1.0 to 5.0 mm (0.020 to 0.190 inch)
0.020 to 0.190 inch and shall have an automatic drop-on bead system The
mobil e unit shall be capable of operating continuously and of installing a
m ni mum of 6 kilonmeters (20,000 lineal feet) 20,000 Iineal feet of
| ongi tudi nal markings in an 8-hour day.

(1) The nobile unit shall be equipped with a nelting kettle which
holds a minimumof 2.7 netric tons (6000 pounds) 6000 pounds of nolten
thernopl astic material. The kettle shall be capable of heating the
t her nopl astic conposition to tenperatures of 195 to 220 degrees C (375 to
425 degrees F). 375 to 425 degrees F. A thernostatically controlled heat
transfer liquid shall be used. Heating of the conposition by direct flame
will not be allowed. QI and material tenperature gauges shall be visible
at both ends of the kettle. The nobile unit shall be equipped with a spray
gun system The spray system shall consist of a mnimum of four spray
guns, located two on each side of the truck, and shall be capable of
mar ki ng si nul t aneous edgel i ne and centerline stripes. The spray system
shal | be surrounded (jacketed) with heating oil to maintain the nolten
t hermopl astic at a tenperature of 195 to 220 degrees C (375 to 425 degrees
F); 375 to 425 degrees F; and shall be capable of spraying a stripe of 75
to 300 mm (3 to 12 inches) 3 to 12 inches in width, and in thicknesses
varying from21.5 mm (0. 055 inch) 0.055 inch to 2.5 nmm (0.095 inch), 0.095
i nch, and of generally uniformcross section

(2) The nobile unit shall be equipped with an el ectronic
programmabl e |ine pattern control system The control system shall be
capabl e of applying skip or solid lines in any sequence, through any and
all of the extrusion shoes, or the spray guns, and in programmabl e cycle
lengths. In addition, the nobile unit shall be equipped with an automatic
counti ng nechani sm capabl e of recording the nunber of lineal neters (feet)
feet of thernoplastic markings applied to the pavenent surface with an
accuracy of 0.5 percent.

b. Portable Application Equipnment: The portable applicator shall be
defined as hand-operated equi pnent, specifically designed for placing
speci al marki ngs such as crosswal ks, stopbars, |egends, arrows, and short
| engths of |ane, edge and centerlines. The portable applicator shall be
capabl e of applying thernopl astic pavenent nmarkings by the extrusion
met hod. The portable applicator shall be | oaded with hot thernoplastic
conposition fromthe nelting kettles on the nobile applicator. The
portabl e applicator shall be equipped with all the necessary conponents,
including a materials storage reservoir, bead di spenser, extrusion shoe,
and heating accessories, so as to be capable of holding the nolten
t hernopl astic at a tenperature of 195 to 220 degrees C (375 to 425 degrees
F), 375 to 425 degrees F, of extruding a line of 75 to 300 mm (3 to 12
inches) 3 to 12 inches in width, and in thicknesses of not |less than 3.0 mm
(0.125 inch) 0.125 inch nor nore than 5.0 mm (0.190 inch) 0.190 inch and of
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general |y uniformcross section.
.4.3 Refl ecti ve Medi a Di spenser

The di spenser for applying the reflective nedia shall be attached to the
pai nt di spenser and shall operate automatically and sinultaneously with the
applicator through the sane control mechanism The di spenser shall be
capabl e of adjustnent and designed to provide uniformflow of reflective
medi a over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLI CATION, at all operating speeds of the
applicator to which it is attached.

.4.4 Preformed Tape Application Equi prent

Mechani cal application equi pnent shall be used for the placenent of
preformed marki ng tape. Mechanical application equipnment shall be defined
as a nobil e pavenent marking machi ne specifically designed for use in
appl yi ng precoated, pressure-sensitive pavenent nmarking tape of varying

wi dths, up to 300 nm (12 inches). 12 inches. The applicator shall be

equi pped with rollers, or other suitable conpactive device, to provide
initial adhesion of the preformed, pressure-sensitive marking tape with the
paverment surface. Additional hand-operated rollers shall be used as
required to properly seat the thernoplastic tape.

.4.5 Surface Preparation Equi pnent
.4.5.1 Sandbl asti ng Equi prment

Sandbl asti ng equi prent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be

pai nted. The conpressor shall be capable of furnishing not |ess than 70.8
liters per sec (150 cfm 150 cfmof air at a pressure of not |ess than 620
kPa (90 psi) 90 psi at each nozzle used, and shall be equipped with traps
that will maintain the conpressed air free of oil and water.

.4.5.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 17.9 MPa (2600 psi) 2600 psi at 60
degrees C (140 degrees F 140 degrees F in order to adequately clean the
surfaces to be marked.

.4.6 Mar ki ng Renoval Equi prent

Equi prent shall be nmounted on rubber tires and shall be capable of renoving
mar ki ngs fromthe pavenent w thout damagi ng the pavenent surface or joint
seal ant. \Waterbl asting equi pnent shall be capabl e of produci ng an

adj ust abl e, pressurized streamof water. Sandbl asting equi pment shal

i ncl ude an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to maintain the air free of oil and water.

.4.6.1 Shot bl asti ng Equi prent

Shot bl asti ng equi prent shall be capabl e of produci ng an adj ustabl e depth of
renoval of marking and pavenent. Each unit shall be self-cleaning and

sel f-contained, shall be able to confine dust and debris fromthe
operation, and shall be capable of recycling the abrasive for reuse.
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4.6.2 Chemi cal Equi pnent

Chemi cal equi pnent shall be capable of application and renoval of chem cals
fromthe pavenent surface, and shall |eave only non-toxic bi odegradeabl e
resi due.

4.7 Traffic Controls

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel |l ahead of the worksite for alerting approaching traffic from both
directions. Small markers shall be placed al ong newly painted lines or
freshly placed raised markers to control traffic and prevent damage to
new y painted surfaces or displacenment of raised pavenent markers.

Pai nti ng equi prent shall be marked with |arge warning signs indicating

sl ow nmovi ng pai nting equi prent in operation

.5 HAND- OPERATED, PUSH- TYPE MACHI NES

Al'l machines, tools, and equi prent used in performance of the work shall be
approved and mai ntained in satisfactory operating condition. Hand-operated
push-type nmachi nes of a type conmmonly used for application of paint to
pavenment surfaces will be acceptable for marking small streets and parking
areas. Applicator machine shall be equi pped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniformy at
coverage specified. Sandblasting equi prent shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provided for use in areas where push-type machi nes cannot be used.

.6 VEATHER LI M TATI ONS FOR REMOVAL

Paverment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at |east 5 degrees C 40 degrees F and rising at the begi nning of
operations, except those involving shot or sand bl asting. Operation shal
cease during thunderstornms. COperation shall cease during rainfall, except
for waterblasting and renoval of previously applied chem cals.

Wat er bl asti ng shall cease where surface water accunul ation alters the
effecti veness of material renoval.

PART 2 PRODUCTS

2.

1 PAI NT

The paint shall be honmbgeneous, easily stirred to snmooth consistency, and
shall show no hard settlenment or other objectionable characteristics during
a storage period of 6 nonths. Paints for airfields, roads, and streets
shall conformto FS TT-P-1952, color as shown in the Task Order. Pavenent
mar ki ng paints shall conply with applicable state and | ocal |aws enacted to
ensure conpliance with Federal Cean Air Standards. Paint materials shal
conformto the restrictions of the local Air Pollution Control District.
Paint for California shall conformto CALTRANS Specification 8010-20B dated
MAR 88.

.2 THERMOPLASTI C COVPOUNDS

The thernmopl astic reflectorized pavenment marki ng conpound shall be extruded
or sprayed in a nolten state onto a prinmed pavenent surface. Follow ng a
surface application of glass beads and upon cooling to nornmal pavenent
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tenperatures, the marking shall be an adherent reflectorized strip of the
specified thickness and width that is capable of resisting deformation by
traffic.

2.1 Conposi tion Requirenents

The bi nder conmponent shall be formul ated as a hydrocarbon resin. The

pi gment, beads and filler shall be uniformy dispersed in the binder
resin. The thernoplastic conposition shall be free fromall skins, dirt,
and foreign objects and shall conply with the foll owi ng requirenents:

Percent by Wi ght

Conponent VWite Yel | ow
Bi nder 17 mn. 17 mn.
Ti t ani um di oxi de 10 min. -
d ass beads, 20 m n. 20 m n.
Cal ci um car bonat e 49 nmax. *

& inert fillers

Yel | ow pi gnent s - *
*Amount and type of yell ow pignent, cal ciumcarbonate and inert fillers
shall be at the option of the manufacturer, providing the other conposition
requi renents of this specification are net.
. 2.2 Physi cal Properties
.2.2.1 Col or
The col or shall be as indicated.
.2.2.2 Drying Tine
VWhen installed at 20 degrees C) 70 degrees F and in thicknesses between 3
and 5 mm 1/8 and 3/16 inch, the conposition shall be conpletely solid and
shal | show no damaging effect fromtraffic after curing 15 m nutes.

.2.2.3 Sof t eni ng Poi nt

The conposition shall have a softening point of not |less than 90 degrees C
(194 degrees F) 194 degrees F when tested in accordance with ASTM E 28

.2.2. 4 Specific Gavity

The specific gravity of the conposition shall be between 1.9 and 2.2 as
determ ned in accordance with ASTM D 792.

.2.3 Asphalt Concrete Priner

The primer for asphalt concrete pavenents shall be a thernosetting adhesive
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with a solids content of pignment reinforced synthetic rubber and synthetic
plastic resin dissolved and/or dispersed in a volatile organic sol vent.
The solids content shall not be |l ess than 10 percent by weight at 20
degrees C 70 degrees F and 60 percent relative humdity. A wet film

t hi ckness of 0.10 nmm 0.005 inch plus or mnus 0.025 mm 0.001 inch, shal
dry to a tack-free condition in less than 5 m nutes.

2.2.4 Portl and Cenent Concrete Priner

The primer for Portland cenment concrete pavenents shall be an epoxy resin
primer. The primer shall be of the type recommended by the manufacturer of
the thernopl astic conmposition. Epoxy prinmers reconmended by the

manuf acturer shall be approved by the Contracting Oficer prior to use.
Requests for approval shall be acconpanied with technical data,
instructions for use, and a 1 liter 1 quart sanple of the prinmer material

2.3 PREFORMED TAPE

The prefornmed tape shall be an adherent reflectorized strip in accordance
with ASTM D 4505 Type | or 1V, O ass optional

2.4 RAI SED REFLECTI VE MARKERS

Either netallic or nonnmetallic markers of the button or prismatic reflector
type may be used. Markers shall be of permanent colors, as specified for
paverment marking, and shall retain the color and brightness under the
action of traffic. Button markers shall have a dianeter of not |ess than
100 mm (4 inches), 4 inches, and shall be spaced not nore than 12 neters 40
feet apart on solid longitudinal lines. Broken centerline marker spacings
shall be as required by the Task Order. Markers shall have rounded
surfaces presenting a snooth contour to traffic and shall not project nore
than 19 mm 3/4 i nch above | evel of pavenent. Pavenent markers and adhesive
epoxy shall conformto ASTM D 4280.

2.5 REFLECTI VE MEDI A

Refl ective nmedia for airfields shall conformto FS TT-B-1325, Type |
Gradation A Reflective nedia for roads and streets shall conformto FS
TT-B-1325, Type |, Gadation A or AASHTO M 247, Type |

2.6 SAMPLI NG AND TESTI NG

Mat eri al s proposed for use shall be stored on the project site in sealed
and | abel ed containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the material is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed contai ners by the Contractor
in the presence of a representative of the Contracting Oficer. Sanples
shall be clearly identified by designated name, specification nunber, batch
nunber, manufacturer's formul ati on nunber, project contract nunber,

i ntended use, and quantity involved. Testing shall be performed in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
Government for possible future testing should the material appear defective
during or after application.

PART 3 EXECUTI ON
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3.

1 SURFACE PREPARATI ON

Surfaces to be marked shall be thoroughly cl eaned before application of the
paverment marking material. Dust, dirt, and other granular surface deposits
shal | be renoved by sweeping, blowing with conpressed air, rinsing with
water or a conbi nation of these nmethods as required. Rubber deposits,
surface |aitance, existing paint markings, and other coatings adhering to

t he pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechani cal abrasion as directed.

Areas of old pavenent affected with oil or grease shall be scrubbed wth
several applications of trisodi um phosphate solution or other approved

det ergent or degreaser, and rinsed thoroughly after each application

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eeding through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or marking.
Surfaces shall be recl eaned, when work has been stopped due to rain.

1.1 Pretreatnment for Early Painting

VWere early painting is required on rigid pavenents, a pretreatnent with an
aqueous solution containing 3 percent phosphoric acid and 2 percent zinc
chloride shall be applied to prepared pavenent areas prior to painting.

1.2 O eani ng Exi sting Pavenent MarKkings

In general, markings shall not be placed over existing pavenment marKking
patterns. Existing pavenment markings, which are in good condition but
interfere or conflict with the newy applied marking patterns, shall be
renoved. Deteriorated or obscured markings that are not m sl eadi ng or
confusing or interfere with the adhesion of the new marking material do not
require renoval. New preforned and thernopl astic pavenent marki ngs shal

not be applied over existing preformed or thernoplastic markings. Wenever
grindi ng, scraping, sandblasting or other operations are performed the work
must be conducted in such a manner that the finished pavenent surface is
not damaged or left in a pattern that is msleading or confusing. When

t hese operations are conpleted the pavenent surface shall be blown off with
conpressed air to renove residue and debris resulting fromthe cl eaning

wor K.

.1.3 Cl eani ng Concrete Curing Conpounds

On new Portl and cement concrete pavenents, cleaning operations shall not
begin until a mninmmof 30 days after the placenment of concrete. Al new
concrete pavenments shall be cleaned by either sandbl asting or water

bl asting. Wen water blasting is performed, thernoplastic and prefornmed
mar ki ngs shall be applied no sooner than 24 hours after the blasting has
been conpleted. The extent of the blasting work shall be to clean and
prepare the concrete surface as foll ows:

a. There is no visible evidence of curing conpound on the peaks of
the textured concrete surface.

b. There are no heavy puddl ed deposits of curing conpound in the
val l eys of the textured concrete surface.

c. Al remaining curing conmpound is intact; all [oose and fl aking
material is renoved
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d. The peaks of the textured pavenent surface are rounded in profile
and free of sharp edges and irregularities.

e. The surface to be nmarked is dry.
.2 APPLI CATI ON

Al'l pavenent markings and patterns shall be placed as shown on the plans.
ewy laid AC shall be allowed to cure for 30 days prior to striping

2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
pavenment tenperatures are above 5 degrees C 40 degrees F and | ess than 35
degrees C. 95 degrees F. Paint tenperature shall be maintained within
these sanme limts. New asphalt pavenent surfaces and new Portland concrete
cenment shall be allowed to cure for a period of not |ess than 30 days
before applications of paint. Paint shall be applied pneumatically wth
approved equi pnent at rate of coverage specified . The Contractor shal
provi de guide lines and tenpl ates as necessary to control paint

application. Special precautions shall be taken in marking nunbers,
letters, and synbols. Edges of markings shall be sharply outlined.

.2.1.1 Rat e of Application

a. Reflective Markings: Pignmented binder shall be applied evenly to
t he pavenent area to be coated at a rate of 2.9 plus or mnus 0.5 square
meter per liter. 105 plus or mnus 5 square feet per gallon. d ass spheres
shall be applied uniformy to the wet paint on airfield pavenent at a rate
of 1.0 kg. 8 Ibs. and on road and street pavenent at a rate of 0.7 kg. 6
I bs. plus or minus 0.06 kilograns 0.5 pounds of gl ass spheres per liter
gal l on of paint.

b. Nonreflective Markings: Paint shall be applied evenly to the
pavenment surface to be coated at a rate of 2.9 plus or mnus 0.5 square
meter per liter. 105 plus or mnus 5 square feet per gallon

.2.1.2 Dryi ng

The maxi mum drying tinme requirenments of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup

di spl acenent, or discoloration by tires of traffic. |If there is a delay in
drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

. 2.2 Ther nopl asti ¢ Conpounds

Ther nopl asti ¢ pavenent markings shall be placed upon dry pavenent; surface
dry only will not be considered an acceptable condition. At the tine of
installation, the pavenent surface tenperature shall be a mninumof 5
degrees C 40 degrees F and rising. Thernoplastics, as placed, shall be
free fromdirt or tint.

.2.2.1 Longi t udi nal Mar ki ngs

Al centerline, skipline, edgeline, and other |ongitudinal type markings
shall be applied with a nobile applicator. Al special markings,
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crosswal ks, stop bars, |egends, arrows, and sinilar patterns shall be
pl aced with a portable applicator, using the extrusion nethod.

.2.2.2 Pri mer

After surface preparation has been conpleted the asphalt and/or concrete
paverment surface shall be primed. The primer shall be applied with spray
equi prent. Prinmer materials shall be allowed to "set-up" prior to applying
the thernopl astic composition. The asphalt concrete priner shall be
allowed to dry to a tack-free condition, usually occurring in | ess than 10
m nutes. The Portland cenment concrete prinmer shall be allowed to dry in
accordance with the thernopl astic manufacturer's reconmendations. To
shorten the curing time of the epoxy resins an infrared heating device may
be used on the concrete primer.

a. Asphalt Concrete Prinmer: Priner shall be applied to all asphalt
concrete pavenments at a wet filmthickness of 0.10 nm (0.005 inch), 0.005
i nch, plus or minus 0.025 nm (0.001 inch) 0.001 inch 25-40 square neters
per liter. (265-400 square feet per gallon).

b. Portland Cenent Concrete Prinmer: Priner shall be applied to al
concrete pavenments (including concrete bridge decks) at a wet film
t hi ckness of between 1.0 to 1.3 nm0.04 to 0.05 inch 30-40 square neters
per liter. (320-400 square feet per gallon).

.2.2.3 Mar ki ngs

After the priner has "set-up", the thernoplastic shall be applied at
tenperatures no | ower than 190 degrees C 375 degrees F nor higher than 220
degrees C 425 degrees F at the point of deposition. Immediately after
installation of the marking, drop-on glass spheres shall be nechanically
applied so that the spheres are held by and i nbedded in the surface of the
nol ten nateri al

a. Extruded Markings: Al extruded thernoplastic markings shall be
applied at the specified width and at a thickness of not |ess than 3.0 mm
(0.125 inch) 0.125 inch nor nore than 5.0 mm (0.190 inch). 0.190 inch

b. Sprayed Markings: Al sprayed thernoplastic markings shall be
applied at the specified width and the thicknesses designated in the
contract plans. |If the plans do not specify a thickness, centerline
mar ki ngs shall be applied at a wet thickness of 2.0 mm (0.090 inch), 0.090
i nch, plus or minus 0.10 mm (0. 005 inch, 0.005 inch, and edgeline markings
at a wet thickness of 1.5 mm (0.60 inch), 0.060 inch, plus or mnus 0.10 mm
(0.005 inch). 0.005 inch

c. Reflective dass Spheres: |Imediately follow ng application
refl ective gl ass spheres shall be dropped onto the nolten thernoplastic
marking at the rate of 1 kilogramper 2 square neters 1 pound per 20 square
feet of conpound.

.2.3 Pref ormed Tape
The pavenent surface tenperature shall be a mninumof 15 degrees C 60
degrees F and the anbient tenperature shall be a m nimum of 15 degrees C 60

degrees F and rising. The preforned markings shall be placed in accordance
with the manufacturer's witten instructions.
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3.

2.4 Rai sed Refl ective Markers

Prefabricated markers shall be aligned carefully at the required spacing
and permanently fixed in place by neans of epoxy resin adhesives. To

i nsure good bond, pavenent in areas where markers will be set shall be

t hor oughly cl eaned by sandbl asting and use of conpressed air prior to
appl yi ng adhesi ve.

.2.5 Ref | ective Medi a

Application of reflective nedia shall inmediately foll ow application of

pi gmented bi nder. Drop-on application of glass spheres shall be
acconplished to insure that reflective media is evenly distributed at the
specified rate of coverage. Should there be nmal function of either paint
applicator or reflective nedia dispenser, operations shall be discontinued
i mediately until deficiency is corrected.

.3 MARKI NG REMOVAL

Paverment marking, including plastic tape, shall be renoved in the areas
shown on the drawi ngs. Renoval of marking shall be as conplete as possible
wi t hout damage to the surface. Aggregate shall not be exposed by the
renoval process. After the markings are renoved, the cl eaned pavenent
surfaces shall exhibit adequate texture for remarking as specified in

par agr aph SURFACE PREPARATION. Contractor shall denonstrate renoval of
paverment marking in an area designated by the Contracting Oficer. The
denonstration area will beconme the standard for the renai nder of the work.

. 3.1 Equi pnment Operation

Equi pnrent shall be controlled and operated to renove markings fromthe
paverment surface, prevent dilution or renoval of binder from underlying
pavenent, and prevent em ssion of blue snoke from asphalt or tar surfaces.

.3.2 G eanup and Waste Di sposa

The worksite shall be kept clean of debris and waste fromthe renoval
operations. Ceanup shall imediately follow renoval operations in areas
subject to air traffic. Debris shall be disposed of at approved sites.

End of Section --
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SECTI ON 02770

CONCRETE SI DEWALKS AND CURBS AND GUTTERS
03/ 98

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 ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf



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

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Steel Bars for
Concrete Rei nforcenent

ASTM A 616/ A 616M (1996) Rail-Steel Deforned and Plain Bars for
Concrete Rei nforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Plain Bars for
Concrete Rei nforcenent

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test Specinens
in the Field

ASTM C 143 (1990a) Slump of Hydraulic Cenment Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 231 (1997) Air Content of Freshly M xed Concrete by

t he Pressure Method

ASTM C 309 (1997) Liquid Menbrane-Fornm ng Conmpounds for
Curing Concrete

ASTM D 1751 (1983; R 1991) Prefornmed Expansion Joint Filler
for Concrete Paving and Structural Construction
(Nonext rudi ng and Resilient Bitum nous Types)

ASTM D 1752 (1984; R 1996) Preforned Sponge Rubber and Cork
Expansi on Joint Fillers for Concrete Paving and
Structural Construction

1.2 SUBM TTALS

Government approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The
foll owi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
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SD- 09 Reports

Field Quality Control; FIO

Copies of all test reports within 24 hours of conpletion of the test.
SD- 18 Records

Concrete; GA

Copies of certified delivery tickets for all concrete used in the
construction.

1.3 VEATHER LI M TATI ONS
1.3.1 Placing During Cold Wather

Concrete placement shall be discontinued when the air tenperature reaches 40
degrees F and is falling. Placement may begin when the air tenperature reaches
35 degrees F and is rising. Provisions shall be made to protect the concrete
fromfreezing during the specified curing period. If necessary to place
concrete when the tenperature of the air, aggregates, or water is bel ow 35
degrees F, placenment shall be approved in witing. Approval wll be contingent



upon full conformance with the followi ng provisions. The underlying materia
shal |l be prepared and protected so that it is entirely free of frost when the
concrete is deposited. Mxing water shall be heated as necessary to result

in the tenperature of the in-place concrete being between 50 and 85 degrees F
Met hods and equi prrent for heating shall be approved. The aggregates shall be
free of ice, snow, and frozen |unps before entering the nixer. Covering and

ot her means shall be provided for maintaining the concrete at a tenperature of
at least 50 degrees F for not |less than 72 hours after placing, and at a
temperature above freezing for the remainder of the curing period.

1.3.2 Pl aci ng Duri ng Warm \Weat her

The tenperature of the concrete as placed shall not exceed 85 degrees F except
where an approved retarder is used. The m xi ng water and/or aggregates shal

be cooled, if necessary, to maintain a satisfactory placing tenperature. The
pl aci ng tenperature shall not exceed 95 degrees F

1.4 PLANT, EQUI PMENT, MACHI NES, AND TOCLS

1.4.1 General Requirenents

Pl ant, equi prent, nmachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
ti mes. The equi pment shall have the capability of producing the required
product, neeting grade controls, thickness control and snoot hness

requi rements as specified. Use of the equiprment shall be discontinued if

it produces unsatisfactory results. The Contracting O ficer shall have
access at all tinmes to the plant and equi pnment to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi pment

Slip formpaver or curb form ng machine, will be approved based on tria
use on the job and shall be self-propelled, automatically controlled,
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craw er nmount ed, and capabl e of spreading, consolidating, and shaping the
plastic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS

2.1 CONCRETE

Concrete shall conformto the applicable requirements of Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE except as otherw se specified. Concrete
shal | have a m ni num conpressive strength of 21 MPa 3000 psi at 28 days.
Maxi mum si ze of aggregate shall be 1 inch

2.1.1 Ai r Cont ent

M xtures may have air content by volume of concrete of 3 to 5 percent,
based on neasurenments nmade i medi ately after di scharge fromthe m xer

2.1.2 Sl unmp

The concrete slunp shall be 3 inches plus or minus 1 inch where deternined in
accordance with ASTM C 143.

2.2  CONCRETE CURI NG MATERI ALS
2.2.1 | mpervi ous Sheet Materials

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



2.2.2 Bur | ap
Burl ap shall conformto AASHTO M 182.
2.2.3 VWi te Pigmented Menmbrane-Forning Curing Conpound

VWi te pigmented nenbrane-formng curing conpound shall conformto ASTM C 309,
Type 2.

2.3 JO NT FILLER STRIPS

2.3.1 Contraction Joint Filler for Curb and Gutter Contraction joint filler
for curb and gutter shall consist of hard-pressed fiberboard.

2.3.2 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 3/8 inch thick, unless otherw se indicated

2.4 FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and
el evations, and within the tol erances specified. Forns shall be of wood or
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steel, straight, of sufficient strength to resist springing during depositing
and consolidating concrete. Whod fornms shall be surfaced plank, 2-inch nonina
t hi ckness, straight and free fromwarp, twi st, |oose knots, splits or other
defects. Wod forns shall have a nominal length of 10 feet. Radius bends may
be formed with 3/4-inch boards, lanm nated to the required thickness. Stee
forms shall be channel-formed sections with a flat top surface and with wel ded
braces at each end and at not less than two internediate points. Ends of stee
forms shall be interlocking and self-aligning. Steel forns shall include
flexible forms for radius form ng, corner forns, formspreaders, and fillers.
Steel forms shall have a nominal length of 10 feet with a mininumof 2 wel ded
st ake pockets per form Stake pins shall be solid steel rods with chanfered
heads and pointed tips designed for use with steel forms.

2.4.1 Si dewal k For ns

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.4.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth of
the curb or gutter. The inside formof curb shall have batter as indicated and
shal |l be securely fastened to and supported by the outside Rigid forms shal

be provided for curb returns, except that benders or thin plank forms may be
used for curb or curb returns with a radius of 10 feet or nore, where grade
changes occur in the return, or where the central angle is such that a rigid
formwith a central angle of 90 degrees cannot be used. Back forns for curb
returns may be made of 1-1/2 inch benders, for the full height of the curb

cl eat ed t oget her.

PART 3 EXECUTI ON
3.1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted to a



m ni mum of 95 percent of the | aboratory maxi nun density to a depth of 6 inches
or the full depth of fill, which ever is greater

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forms.

3.1.2 Curb and CGutter Subgrade

The subgrade shall be tested for grade and cross section by neans of a
tenmpl ate extending the full width of the curb and gutter. The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.
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3.1.3 Mai nt enance of Subgrade

The subgrade shall be nmaintained in a snmooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a npist condition when

concrete is placed. The subgrade shall be prepared and protected to

produce a subgrade free fromfrost when the concrete is deposited.

3.2 FORM SETTI NG

Forms shall be set to the indicated alignment, grade and di mensions. Forms
shall be held rigidly in place by a mininumof 3 stakes per form placed at
intervals not to exceed 4 feet. Corners, deep sections, and radius bends shal
have additional stakes and braces, as required. Cl anps, spreaders, and braces
shal |l be used where required to ensure rigidity in the forns. Forms shall be
renoved without injuring the concrete. Bars or heavy tools shall not be used
agai nst the concrete in renmoving the forms. Any concrete found defective after
formrenoval shall be pronptly and satisfactorily repaired. Forms shall be

cl eaned and coated with formoil each time before concrete is placed. Wod
forms may, instead, be thoroughly wetted with water before concrete is placed,
except that with probable freezing tenperatures, oiling is nandatory.

3.2.1 Si dewal ks

Forms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 1/8 inch in any 10 foot |ong section. After
forms are set, grade and alignnent shall be checked with a 10 foot
strai ght edge. Forns shall have a transverse slope of 1/4 inch per foot with
the | ow side adjacent to the roadway. Side forms shall not be renmoved for 12
hours after finishing has been conpl et ed.

3.2.2 Curbs and Cutters

The forms of the front of the curb shall be renpved not |ess than 2 hours
nor nmore than 6 hours after the concrete has been placed. Fornms back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter fornms shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 SI DEWALK CONCRETE PLACEMENT AND FI NI SHI NG

3.3.1 For med Si dewal ks



Concrete shall be placed in the forns in one |layer. Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After concrete
has been placed in the forns, a strike-off guided by side fornms shall be used
to bring the surface to proper section to be conpacted. The concrete shall be
consol idated with an approved vibrator, and the surface shall be finished to
grade with a wood float, bull float, or darby, edged and broom fini shed.

3.3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished to a snooth
and uniformy fine granular or sandy texture free of waves, irregularities,
or tool marks. A scored surface shall be produced by broonming with a
fiber-bristle brush in a direction transverse to that of the traffic.
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3.3.3 Edge and Joi nt Finishing

Al'l slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 mm 1/8 inch. Transverse joint shall be edged

bef ore broom ng, and the broom ng shall elimnate the flat surface |left by
the surface face of the edger. Corners and edges which have crunbl ed and
areas which lack sufficient nortar for proper finishing shall be cleaned
and filled solidly with a properly proportioned nortar m xture and then
fini shed.

3.3.4 Surface and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nore than 7.9 mm (5/16 inch) 5/16 inch
fromthe testing edge of a 3.05 m (10-foot) 10-footstraightedge.

Perm ssible deficiency in section thickness will be up to 6.4 mm (1/4 inch).
1/ 4 inch.

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
3.4.1 Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consol i dation shall be achi eved by using approved nmechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.2 Curb and CGutter Finishing

Approved slipforned curb and gutter machines may be used in |lieu of hand
pl acenent .

3.4.3 Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood fl oat unti
true to grade and section and uniformin texture. Floated surfaces shall then
be brushed with a fine-hair brush with |ongitudinal strokes. The edges of the
gutter and top of the curb shall be rounded with an edging tool to a radius of
1/2 inch. Imrediately after renoving the front curb form the face of the curb
shal | be rubbed with a wood or concrete rubbing bl ock and water unti

bl em shes, form marks, and tool marks have been renoved. The front curb
surface, while still wet, shall be brushed in the same manner as the gutter
and curb top. The top surface of gutter and entrance shall be finished to
grade with a wood fl oat.

3.4.4 Joint Finishing
Curb edges at forned joints shall be finished as indicated.

3.4.5 Surface and Thi ckness Tol er ances



Fi ni shed surfaces shall not vary nmore than 1/4 inch fromthe testing edge of a
10-f oot straightedge. Perm ssible deficiency in section thickness will be up
to 1/4 inch.
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3.5 SI DEWALK JO NTS

Si dewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a distance equal to
the sidewal k width or 5 feet on centers, whichever is less, and shall be
continuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewal ks 10 feet or nore in wdth.
Transverse expansion joints shall be installed at sidewal k returns and
opposite expansion joints in adjoining curbs. Wiere the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as

i ndi cated. Expansion joints shall be formed about structures and features
whi ch project through or into the sidewal k pavenent, using joint filler of the
type, thickness, and wi dth indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall be forned in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of the
sidewal k slab thickness, using a jointer to cut the groove, or by sawi ng a
groove in the hardened concrete with a power-driven saw, unless otherw se
approved. Sawed joints shall be constructed by sawing a groove in the concrete
with a 1/8 inch blade to the depth indicated. An anple supply of saw bl ades
shal |l be available on the job before concrete placenment is started, and at

| east one standby sawi ng unit in good working order shall be available at the
jobsite at all times during the sawi ng operations.

3.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 3/8 inch joint filler strips. Joint
filler shall be placed with top edge 1/4 inch bel ow the surface and shall be
held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing. Imediately after finishing operations
are conpleted, joint edges shall be rounded with an edging tool having a
radius of 1/8 inch, and concrete over the joint filler shall be renmoved. At
the end of the curing period, expansion joints shall be cleaned and filled
with joint sealer. [The joint opening shall be thoroughly cleaned before the
sealing material is placed. Sealing material shall not be spilled on exposed
surfaces of the concrete. Concrete at the joint shall be surface dry and

at nospheric and concrete tenperatures shall be above 50 degrees F at the tine
of application of joint sealing material. Excess material on exposed surfaces
of the concrete shall be renoved i medi ately and concrete surfaces cl eaned.

3.6 CURB AND GUTTER JO NTS
Curb and gutter joints shall be constructed at right angles to the |ine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction joints
in abutting portland cenent concrete pavenents and spaced so that nonolithic
sections between curb returns will not be less than 5 feet nor greater than 15
feet in length. Contraction joints shall be constructed by nmeans of 1/8 inch
thick separators and of a section conformng to the cross section of the curb
and gutter. Separators shall be renmpved as soon as practicable after concrete
has set sufficiently to preserve the width and shape of the joint and prior to



fini shing.
Page 7

3.6.2 Expansi on Joints

Expansi on joints shall be formed by neans of preformed expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cement concrete pavenent, and shal
be of the same type and thickness as joints in the pavenent. Were curb
and gutter do not abut portland cement concrete pavenment, expansion joints
at least 9.5 mMm 3/8 inch in width shall be provided at intervals not
exceedi ng 15 nmeters. 50 feet. Expansion joints shall be provided in
nonr ei nforced concrete gutter at |ocations indicated. Expansion joints
shal |l be sealed inmmediately follow ng curing of the concrete or as soon
thereafter as weat her conditions pernmit. Expansion joints and the top 1
inch depth of curb and gutter contraction-joints shall be sealed with joint
seal er. The joint opening shall be thoroughly cleaned before the sealing
material is placed. Sealing material shall not be spilled on exposed
surfaces of the concrete. Concrete at the joint shall be surface dry and
at nospheric and concrete tenperatures shall be above 10 degrees C 50
degrees F at the tinme of application of joint sealing material. Excess
materi al on exposed surfaces of the concrete shall be renoved i mredi ately
and concrete surfaces cl eaned.

3.7 CURI NG AND PROTECTI ON
3.7.1 General Requirenents

Concrete shall be protected against | oss of nmoisture and rapid tenperature
changes for at least 7 days fromthe beginning of the curing operation.
Unhar dened concrete shall be protected fromrain and flowi ng water. Al

equi prent needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
pavermrent due to tenperature changes during the curing period.

3.7.1.1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore | ayers of

burlap. Mats shall overlap each other at |east 6 inches. The mat shall be

t horoughly wetted with water prior to placing on concrete surface and shall be
kept continuously in a saturated condition and in intimte contact with
concrete for not |less than 7 days.

3.7.1.2 | mpervi ous Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and then
covered with inpervious sheeting material. Sheets shall be laid directly on
the concrete surface with the light-colored side up and overl apped 12 inches
when a continuous sheet is not used. The curing medium shall not be |ess than
18-inches wi der than the concrete surface to be cured, and shall be securely
wei ght ed down by heavy wood pl anks, or a bank of noist earth placed al ong
edges and laps in the sheets. Sheets shall be satisfactorily repaired or
replaced if torn or otherw se damaged during curing. The curing medi um shal
remain on the concrete surface to be cured for not less than 7 days.
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3.7.1.3 Menbr ane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be applied



to the entire exposed surface of the concrete as soon after finishing as the
free water has di sappeared fromthe finished surface. Formed surfaces shall be
coated i mediately after the forms are renpved and in no case |longer than 1
hour after the renmoval of forms. Concrete shall not be allowed to dry before
the application of the menbrane. If any drying has occurred, the surface of
the concrete shall be noistened with a fine spray of water and the curing
conpound applied as soon as the free water disappears. Curing conpound shal
be applied in two coats by hand-operated pressure sprayers at a coverage of
approxi mately 200 square feet per gallon for both coats. The second coat shal
be applied in a direction approximtely at right angles to the direction of
application of the first coat. The conpound shall forma uniform continuous,
coherent filmthat will not check, crack, or peel and shall be free from

pi nhol es or other inperfections. If pinholes, abrasion, or other

di scontinuities exist, an additional coat shall be applied to the affected
areas within 30 minutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing compound has been applied shall be
resprayed by the nmethod and at the coverage specified above. Areas where the
curing conpound is damaged by subsequent construction operations within the
curing period shall be resprayed. Necessary precautions shall be taken to
insure that the concrete is properly cured at sawed joints, and that no curing
conpound enters the joints. The top of the joint opening and the joint groove
at exposed edges shall be tightly sealed before the concrete in the regi on of
the joint is resprayed with curing conpound. The nmethod used for sealing the
joint groove shall prevent |oss of noisture fromthe joint during the entire
speci fied curing period. Approved standby facilities for curing concrete
paverment shall be provided at a | ocation accessible to the jobsite for use in

3.7.2 Backfilling

After curing, debris shall be renpbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades indicat ed.

3.7.3 Pr ot ecti on

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored during
construction. Concrete that is danaged shall be renoved and reconstructed for
the entire length between regularly schedul ed joints. Refinishing the damaged
portion will not be acceptable. Renoved damaged portions shall be disposed of
as directed.

3.7. 4 Protective Coating

Protective coating of linseed oil nixture shall be applied to the exposed-to-
vi ew concrete surface.

3.7.4.1 Application

Curing and backfilling operation shall be conpleted prior to applying
protective coating. Concrete shall be surface dry and cl ean before each
application. Coverage shall be not nore than 50 square yards per gallon for
first application and not nore than 70 square yards per gallon for second
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application, except that the nunmber of applications and coverage for each
application for comrercially prepared m xture shall be in accordance with the
manuf acturer's instructions. Coated surfaces shall be protected from vehicul ar
and pedestrian traffic until dry.

3.7.4.2 Precautions
Protective coating shall not be heated by direct application of flame or

el ectrical heaters and shall be protected from exposure to open flane, sparks,
and fire adjacent to open containers or applicators. Material shall not be



applied at tenmperatures |ower than 50 degrees F
3.8 FI ELD QUALI TY CONTROL
3.8.1 General Requirenents

The Contractor shall performthe inspection and tests described and neet the
specified requirenents for inspection details and frequency of testing. Based
upon the results of these inspections and tests, the Contractor shall take the
action and submit reports as required below, and any additional tests to

i nsure that the requirenents of these specifications are net.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nol ded concrete specinmens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |l ess than once for every 250 cubic yards of concrete. The sanples for
strength tests shall be taken in accordance with ASTM C 172. Cylinders for
acceptance shall be nolded in confornmance with ASTM C 31/ C 31M by an approved
testing |l aboratory. Each strength test result shall be the average of 2 test
cylinders fromthe sanme concrete sanple tested at 28 days, unless otherw se
speci fied or approved. Concrete specified on the basis of conpressive strength
will be considered satisfactory if the averages of all sets of three
consecutive strength test results equal or exceed the specified strength, and
no individual strength test result falls below the specified strength by nore
than 4 MPa. 500 psi .

3.8.2.2 Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and nortars nade with relatively dense
natural aggregates. Two tests for air content shall be made on randomy

sel ected batches of each class of concrete placed during each shift.

Addi tional tests shall be made when excessive variation in concrete
workability is reported by the placing foreman or the Governnent inspector. |f
results are out of tolerance, the placing foreman shall be notified and he
shal | take appropriate action to have the air content corrected at the plant.
Additional tests for air content will be perforned on each truckl oad of
material until such time as the air content is within the tol erance specifi ed.
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3.8.2.3 Sl unp Test

Two slunmp tests shall be made on randomy sel ected batches of each class of
concrete for every 250 cubic yards, or fraction thereof, of concrete placed
during each shift. Additional tests shall be perforned when excessive
variation in the workability of the concrete is noted or when excessive
crunmbling or slunmping is noted along the edges of slip-formed concrete.

3. 8.3 Thickness Eval uation

The antici pated thickness of the concrete shall be deternined prior to

pl acenent by passing a tenplate through the forned section or by neasuring
the depth of opening of the extrusion tenplate of the curb form ng machine. If
a slip formpaver is used for sidewal k placement, the subgrade shall be true
to grade prior to concrete placenent and the thickness will be determ ned by
measuri ng each edge of the conpleted slab



3.8.4 Sur f ace Eval uati on

The finished surface of each category of the conpleted work shall be uniform
in color and free of blem shes and formor tool marks.

3.9 SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

VWhen neasurenents indicate that the conpl eted concrete section is deficient
in thickness by nmore than 1/4 inch the deficient section will be renoved,
bet ween regul arly schedul ed joints, and repl aced.

3.9.2 Hi gh Areas

In areas not neeting surface snmoothness and plan grade requirenments, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or

by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 1/4 inch
Pavermrent areas requiring grade or surface snmoothness corrections in excess of
the limts specified above shall be renmoved and repl aced.

3.9.3 Appear ance
Exposed surfaces of the finished work will be inspected by the Governnent
and any deficiencies in appearance will be identified. Areas which exhibit

excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be
renoved and repl aced.

-- End of Section --
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SECTI ON 02800

ADDI TI ONAL WWORK

1. LABOR POOL - A pool of l|abor hours has been set aside to
acconpl i sh work not covered in the contract line itens |listed on Schedule B
The Contractor is required to include direct |abor rate, related | abor costs,
m x of trades, moverhead, General and Adm nistravtive expense and profit in

t he devel opnent of a conposite |labor rate. The justification for and doll ar
amount will be negotiated for each task order

2. EQUI PMENT POCL - This pool is established to acconplish work not
covered in the contract line itens |isted on Schedule B. The Contractor is
required to provide copies of invoices for rental of equipment and/or provide
rate schedul e in support of these costs. This is equipnment required to

i npl enent a task order. The justification for and dollar amount will be
negoti ated for each task order, as needed, and will not be included in the
price proposal

3. MATERI AL POOL - This pool is established to acconplish work not
covered in the contract line itens |isted on Schedule B. The Contractor is
required to provide copies of purchase orders and/or invoices for materi al
requi red and expended to inplenment a task order. The justification for and
dol lar anmount will be negotiated and specified in each task order, as needed,
and will not be included in the price proposal

Page 1



PART 1

PART 2

PART 3

AN
o b

NN
PR ©o~No

= O

WN P

wnN

Tabl e of Contents
SECTI ON 02821
FENCI NG

GENERAL
REFERENCES
SUBM TTALS

PRODUCTS

FENCE FABRI CS

2.1.1 CHAIN LI NK FENCE FABRI C
GATES

POSTS

2.3.1 METAL POSTS FOR CHAI N LI NK FENCE
BRACES AND RAI LS

W RE

2.5.1 TENSI ON W RE

ACCESSORI ES

BARBED TAPE

CONCRETE

PADL OCKS

GATE OPERATOR

ELECTRO- MECHANI CAL LOCKS

EXECUTI ON

| NSTALLATI ON

EXCAVATI ON

PCOST | NSTALLATI ON

3.3.1 POST FOR CHAI N LI NK FENCE
RAI LS

3.4.1 TOP RAIL

3.4.2 BOTTOM RAI L

BRACES AND TRUSS RODS

TENSI ON W RES

CHAI'N LI NK FABRI C

BARBED W RE SUPPORTI NG ARMS AND BARBED W RE
3.8.1 GENERAL REQUI REMENTS

GATE | NSTALLATI ON

BARBED TAPE | NSTALLATI ON
GROUNDI NG

PAGE i

PAGE
PAGE
PAGE

N R

PAGE
PAGE
PAGE
PAGE3
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

www

auabhbrbhAdbADdMDdbWw

PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE
PAGE

COOONNNNNOOODOOOO O 01O



PART 1

1.

GENERAL

1 REFERENCES

SECTI ON 02821

FENCI NG
09/ 98

The publications listed below forma part of this specification to the

ext ent

r ef erenced.

designation only.

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM C

The publications are referred to in the text by basic

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

116

121

153/ A 153M

176

392

478

491

585

666

702

780

824

94

(1995) Zinc-Coated (Gal vani zed) Steel
Wven Wre Fence Fabric

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

(1995) Zinc-Coated (Hot Dip) on lron and
St eel Hardware

(1996) Stainless and Heat-Resisting
Chromum Steel Plate, Sheet, and Strip

(1996) Zinc-Coated Steel Chain-Link Fence
Fabri c

(1995a) Chrom um Ni ckel Stainless and
Heat - Resi sting Steel Weaving and Knitting
Wre

(1996) Al um num Coated Steel Chain-Link
Fence Fabric

(1992) Al um num Coated Steel Barbed Wre

(1996b) Austenitic Stainless Steel Sheet;
Anneal ed or Col d-Wr ked

(1989; R 1994) Steel Fence Posts and
Assenbl i es, Hot W ought

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

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

(1997) Ready-M xed Concrete
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ASTM D 4541 (1995) Standard Test Method for Pull-Of
Strength of Coatings Using Portable
Adhesi on Testers

ASTM F 626 (1996) Fence Fittings

ASTM F 668 (1996) Pol y(Vinyl Chloride) (PVC) -Coated
St eel Chai n-Link Fence Fabric

ASTM F 883 (1990) Padl ocks

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

ASTM F 1043 (1995) Strength and Protective Coatings on

Met al I ndustrial Chain-Li nk Fence Framewor k

ASTM F 1083 (1997) Specification for Pipe, Steel,
Hot - Di pped Zi nc- Coated (Gal vani zed)
Wl ded, for Fence Structures

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

ASTM G 23 (1996) Operating Light-Exposure Apparat us
(Carbon-Arc Type) Wth and Wthout Water
for Exposure of Nonnetallic Materials

ASTM G 26 (1996) Operating Light-Exposure Apparat us
(Xenon- Arc Type) Wth and Wthout Water
for Exposure of Nonnetallic Materials
ASTM G 53 (1996) Operating Light- and Wt er- Exposure
Appar at us (Fl uorescent UV- Condensati on
Type) for Exposure of Nonnetallic Materials
AMERI CAN WOOD PRESERVERS ASSOCI ATI ON ( AWPA)

AVWPA C1 (1995) Al Tinber products - Preservative
Treat ment by Pressure Processes

AWPA C4 (1995) Poles - Preservative Treatnent by
Pressure Processes

.2  SUBM TTALS
Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The

followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 13 Certificates
Chai n Link Fence; FIO
Statement, signed by an official authorized to certify on behalf of the

manuf acturer, attesting that the chain |ink fence and conponent materials
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nmeet the specified requirenents.
SD-19 (Operation and Mi ntenance Manual s
El ectro- Mechani cal Locks; GA. Gate Qperator; GA

Si x copies of operating and mai ntenance instructions, a m ni mumof 2 weeks
prior to field training. Operating instructions shall outline the
step-by-step procedures required for systemstartup, operation, and
shutdown. The instructions shall include the manufacturer's nanme, nodel
nunber, service manual, parts list, and brief description of all equipnent
and their basic operating features. Mintenance instructions shall include
routi ne mai ntenance procedures, possible breakdowns and repairs, and

troubl eshooti ng guide. The instructions shall include the general gate

| ayout, equi pment | ayout and sinplified wiring and control diagrans of the
system as installed.

PART 2 PRODUCTS
2.1 FENCE FABRI C

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

ASTM A 392, O ass 1, zinc-coated steel wire with mni mrum coati ng wei ght of
610 granms 2.0 ounces of zinc per square neter foot of coated surface, or
ASTM A 491, Type |, alum numcoated steel wire. Fabric shall be fabricated
of 9 gauge wire woven in 50 mm 2 inch nesh. Fabric height shall be 2.1 m7
feet. Fabric shall be tw sted and barbed on the top sel vage and knuckl ed
on the bottom sel vage.

2.2 GATES

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

requi renents of ASTM F 1043, for Goup IC, steel pipe with external coating
Type A or Type B, nom nal pipe size (NPS) 1-1/2. Gate fabric shall be as
specified for chain link fabric. Gate |leaves nore than 2.44 m 8 feet w de
shal | have either internedi ate nmenbers and di agonal truss rods or shal

have tubul ar nmenbers as necessary to provide rigid construction, free from
sag or twist. GCate leaves less than 2.44 m8 feet w de shall have truss
rods or internedi ate braces. Internediate braces shall be provided on al
gate frames with an el ectro-nechanical |ock. Gate fabric shall be attached
to the gate frame 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
wi Il be accessible fromboth sides of the gate. Stops shall be provided
for holding the gates in the open position. For high security
applications, each end nmenber of gate frames shall be extended sufficiently
above the top nenber to carry three strands of barbed wire in horizonta
alignment with barbed wire strands on the fence.

2.3 PCSTS
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2.3.1 Met al Posts for Chain Link Fence

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

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

2.4 BRACES AND RAI LS

ASTM F 1083, zinc-coated, Goup IA steel pipe, size NPS 1-1/4. Goup IC
steel pipe, zinc-coated, shall neet the strength and coating requirenents

of ASTMF 1043. Goup Il , formed steel sections, size 42 nm (1-21/32
inch), 1-21/32 inch, conformng to ASTM F 1043, may be used as braces and
rails if Goup Il line posts are furnished.

2.5 WRE

2.5.1 Tension Wre

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

2.6  ACCESSORI ES

ASTM F 626. Ferrous accessories shall be zinc or alum num coated. Truss
rods shall be furnished for each term nal post. Truss rods shall be
provided with turnbuckles or other equival ent provisions for adjustnent.
Barbed wire shall be 2 strand, 12-1/2 gauge wire, zinc-coated, Cass 3 in
accordance with ASTM A 121 or alum num coated Type | in accordance wth
ASTM A 585. Barbed wire shall be four-point barbed type steel wre.
Barbed wire support arnms shall be the single or V armtype and of the
design required for the post furnished. Tie wire for attaching fabric to
rails, braces, and posts shall be 9 gauge steel wire and match the coating
of the fence fabric. M scellaneous hardware coatings shall conformto ASTM
A 153/ A 153M unl ess nodi fi ed.

2.7 BARBED TAPE

Rei nf orced barbed tape, double coil or single coil, for fence toppings
shal |l be fabricated from 430 series stainless steel with a hardness range
of Rockwell (30N) 37-45 conformng to the requirenents of ASTM A 176. The
stainless steel strip shall be 0.6 nmthick by 25 nmm 0.025 inch thick by 1
inch wi de before fabrication. Each barb shall be a mnimmof 30.5 mm (1.2
inch) 1.2 inch in length, in groups of 4, spaced on 102 mm (4 inch) 4 inch
centers. The stainless steel core wire shall have a 2.5 mm (0. 098 i nch)
0.098 inch dianeter with a mnimumtensile strength of 9.68 MPa (140 psi)
140 psi and shall be in accordance with ASTM A 478. Si xt een gauge
stainless steel twistable wire ties shall be used for attaching the barbed
tape to the barbed wire and to the fence for ground application.

2.8 CONCRETE
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ASTM C 94, using 19 mm 3/4 inch maxi mum si ze aggregate, and having m ni num
conpressive strength of 21 MPa 3000 psi at 28 days. Gout shall consist of
one part portland cenent to three parts clean, well-graded sand and the

m ni mum amount of water to produce a workable mx

.9 PADLOCKS

Padl ocks shall be as shown in the Task Order. Padl ocks shall be keyed
al i ke and each lock shall be furnished with two keys.

.10 GATE OPERATOR

Electric gate operators for sliding gates shall be as follows: Electrica
gate operators shall have a right angle gearhead instantly reversing notor
wi th magnetic drumtype brake, friction disc clutch, reversing starter with
t hermal overl oad protection, and a chain-driven geared rotary-type
automatic limt switch. Cears shall consist of a hardened steel machine
cut worm and mating bronze gear. All gears and bearings shall operate in a
bath of oil. Gate operators with V-belt pulleys will not be allowed. Gate
operators shall be equipped with an energency release to allow the gate to
be operated manually. The energency rel ease nmechani sm shall be capabl e of
bei ng | ocked in the engaged or di sengaged position. Positive stops shal

be provided on the gate tracks as a backup to the Iimt swtches.

11 ELECTRO- MECHANI CAL LOCKS

El ectro- mechani cal | ocking devices for sliding gates and personnel gates
shal | be sol enoi d actuated such that the deadbolt retracts when the
solenoid is energized and remains electrically retracted until the gate is
cl osed. The solenoid shall be the continuous duty type, rated for 120V ac,
60Hz operation. The | ocking device shall be unl ockable by key and shall be
keyed on both sides. Status of the el ectro-nechanical |ock shall be
monitored by two limt switches (integral to the |ocking device) wired in
series. One switch shall nonitor the deadl ock | ever and the other swtch
shal |l nonitor the |ocking tongue.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

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

Li ne posts shall be spaced equidistant at intervals not exceeding 3 m (10
feet). 10 feet. Termnal (corner, gate, and pull) posts shall be set at
abrupt changes in vertical and horizontal alignnment. Fabric shall be
conti nuous between term nal posts; however, runs between term nal posts
shal |l not exceed 152.4 m (500 feet). 500 feet. Any damage to gal vani zed
surfaces, including welding, shall be repaired with paint containing zinc
dust in accordance with ASTM A 780.

.2 EXCAVATI ON

Post hol es shall be cleared of |oose material. Waste material shall be
spread where directed. The ground surface irregularities along the fence
line shall be elimnated to the extent necessary to maintain a 25 mm 1 inch
cl earance between the bottom of the fabric and finish grade.
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3.

3.

3 POST | NSTALLATI ON
3.1 Posts for Chain Link Fence

Posts shall be set plumb and in alignment. Except where solid rock is
encount ered, posts shall be set in concrete to the depth indicated on the
drawi ngs. \Where solid rock is encountered with no overburden, posts shal
be set to a mnimumdepth of 457 mm (18 inches) 18 inches in rock. \Were
solid rock is covered with an overburden of soil or |oose rock, posts shal
be set to the mininmumdepth indicated on the drawi ng unl ess a penetration
of 457 mm (18 inches) 18 inches in solid rock is achieved before reaching
the indicated depth, in which case depth of penetration shall termnate.
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 level. Posts
set in concrete shall be set in holes not |ess than the dianmeter shown on
the drawings. Dianeters of holes in solid rock shall be at least 25 nm (1
inch) 1 inch greater than the |argest cross section of the post. Concrete
and grout shall be thoroughly consolidated around each post, shall be free
of voids and finished to forma donme. Concrete and grout shall be all owed
to cure for 72 hours prior to attachnment of any itemto the posts. G oup
Il Iine posts may be nechanically driven, for tenmporary fence construction
only, if rock is not encountered. Driven posts shall be set to a m nimum
depth of 914 mm (3 feet) 3 feet and shall be protected with drive caps when
being set. For high security fences, fence post rigidity shall be tested
by applying a 222.4 newtons (50 pound) 50 pound force on the post,

perpendi cular to the fabric, at 1.52 m (5 feet) 5 feet above ground; post
nmovenent measured at the point where the force is applied shall be |ess
than or equal to 19 mm (3/4 inch) 3/4 inch fromthe rel axed position; every
tenth post shall be tested for rigidity; when a post fails this test,
further tests on the next four posts on either side of the failed post
shall be made; all failed posts shall be renpved, replaced, and retested at
the Contractor's expense.

.4 RAI'LS

4.1 Top Rai

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

i ndi cated on the draw ngs.

.4.2 Bot t om Rai

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

.5 BRACES AND TRUSS RODS

Braces and truss rods shall be installed as indicated and i n confornmance
with the standard practice for the fence furnished. Horizontal
(compression) braces and diagonal truss (tension) rods shall be installed
on fences over 1.83 m (6 feet) 6 feet in height. A center brace or 2

di agonal truss rods shall be installed on 3.66 m (12 foot) 12 foot fences.
Braces and truss rods shall extend fromterm nal posts to |line posts.

Di agonal braces shall forman angle of approximately 40 to 50 degrees with
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the horizontal. No bracing is required on fences 1.83 m (6 feet) 6 feet
high or less if atop rail is installed.

.6 TENSI ON W RES

Tension wires shall be installed along the [top and] [botton] of the fence
line and attached to the term nal posts of each stretch of the fence. Top
tension wires shall be installed within the top 102 mm 4 inches of the
installed fabric. Bottomtension wire shall be installed within the bottom
152 mm (6 inches) 6 inches of the installed fabric. Tension wire shall be
pul l ed taut and shall be free of sag.

.7 CHAI'N LI NK FABRI C

Chain link fabric shall be installed on the side of the post indicated.
Fabric shall be attached to terminal posts with stretcher bars and tension
bands. Bands shall be spaced at approximately 381 mm (15 inch) 15 inch
intervals. The fabric shall be installed and pulled taut to provide a
snoot h and uni f orm appearance free from sag, w thout permanently distorting
the fabric dianond or reducing the fabric height. Fabric shall be fastened
to line posts at approximately 381 mm (15 inch) 15 inch intervals and
fastened to all rails and tension wires at approxi mately 305 nm 12 inch
intervals. Fabric shall be cut by untw sting and renovi ng pickets.
Splicing shall be acconplished by weaving a single picket into the ends of
the rolls to be joined. The bottomof the installed fabric shall be 25 mm
plus or mnus 13 mm 1 plus or mnus 1/2 inch above the ground. For high
security fence, after the fabric installation is conplete, the fabric shal
be exercised by applying a 222 newtons (50 pound) 50 pound push-pull force
at the center of the fabric between posts; the use of a 133 newtons (30
pound) 30 pound pull at the center of the panel shall cause fabric
deflection of not nore than 63.5 mm (2-1/2 inches) 2-1/2 inches when
pulling fabric fromthe post side of the fence; every second fence pane
shall neet this requirenent; all failed panels shall be resecured and
retested at the Contractor's expense.

.8 BARBED W RE SUPPORTI NG ARMS AND BARBED W RE
.8.1 Ceneral Requirenents

Barbed wire supporting arnms and barbed wire shall be installed as indicated
and as recomended by the manufacturer. Supporting arns shall be anchored
to the posts in a manner to prevent easy renoval with hand tools Supporting
arnms shall be anchored with 9.5 mm (3/8 inch) 3/8 inch dianmeter plain pin
rivets or, at the Contractor's option, with studs driven by |lowvelocity
expl osi ve-actuated tools for steel, wought iron, ductile iron, or
mal | eabl e iron. Studs driven by an expl osive-actuated tool shall not be
used with gray iron or other material that can be fractured. A m ni mum of
two studs per support armshall be used. Barbed wire shall be pulled taut
and attached to the arns with clips or other nmeans that will prevent easy
renoval .

.9 GATE | NSTALLATI ON

Gates shall be installed at the |locations shown. Hinged gates shall be
mounted to swing as indicated. Latches, stops, and keepers shall be
installed as required. Gates shall be installed as recommended by the
manuf acturer. Padl ocks shall be attached to gates or gate posts with
chains. Hi nge pins, and hardware shall be wel ded or otherw se secured to
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prevent renoval
.10 BARBED TAPE | NSTALLATI ON

Stainl ess steel reinforced barbed tape shall be installed as detailed on
the drawi ngs. Barbed tape shall be stretched out to its manufacturer's
recommended | ength, set on top of the barbed wire and "V' shaped support
arms, and then secured to the barbed wire. The barbed tape shall be
secured to the barbed wire at the two points and at every spiral turn of
both coils as shown on the drawi ngs. Stainless steel barbed tape for
ground applications shall be installed per manufacturer's recomendati ons.

11 GROUNDI NG

Fences crossed by overhead powerlines in excess of 600 volts shall be
grounded. Electrical equipnent attached to the fence shall be grounded as
specified in Section 16370 ELECTRI CAL DI STRI BUTI ON SYSTEM AERI AL or
Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGRCUND. Fences shal |l be
grounded on each side of all gates, at each corner, at the closest approach
to each building lIocated within 15 m50 feet of the fence, and where the
fence alignnent changes nore than 15 degrees. Gounding | ocations shal

not exceed 198 m 650 feet. Each gate panel shall be bonded with a flexible
bond strap to its gate post. Fences crossed by powerlines of 600 volts or
nore shall be grounded at or near the point of crossing and at distances
not exceeding 45 m 150 feet on each side of crossing. G ound conductor
shal |l consist of No. 8 AW5 solid copper wire. Gounding el ectrodes shal

be 19 mMmm (3/4 inch) 3/4 inch by 3.05 m (10 foot) 10 foot |ong copper-clad
steel rod. Electrodes shall be driven into the earth so that the top of
the electrode is at |least 152 mm (6 inches) 6 inches bel ow the grade.

VWhere driving is inpracticable, electrodes shall be buried a m ni num of 305
mm 12 inches deep and radially fromthe fence. The top of the el ectrode
shall be not less than 0.6 m2 feet or nore than 2.4 m8 feet fromthe
fence. Gound conductor shall be clanped to the fence and el ectrodes with
bronze grounding clanps to create electrical continuity between fence
posts, fence fabric, and ground rods. After installation the tota

resi stance of fence to ground shall not be greater than 25 ohns.

End of Section --
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SECTI ON 02930

EXTERI CR PLANTI NG
06/ 98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.
AMERI CAN NURSERY AND LANDSCAPE ASSQOCI ATI ON (ANLA)
ANLA ANSI/ ANLA Z60. 1 (1996) American Standard for Nursery Stock
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A300 (1995) Tree Care Operations - Trees,
Shrubs and ot her Whody Pl ant Mai nt enance

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

ASTM C 602 (1995a) Agricultural Limng Materials

ASTM D 4972 (1995a) pH of Soils

ASTM D 5034 (1995) Breaking Strength and El ongati on of
Textile Fabrics (G ab Test)

ASTM D 5035 (1995) Breaking Strength and El ongati on of
Textile Fabrics (G ab Test)

ASTM D 5268 (1992; R1996) Topsoil Used for Landscaping
Pur poses

ASTM D 5883 (1996) Standard Guide for Use of Rotary

Kil n Produced Expanded Shale, Cay or
Slate (ESCS) as a M neral Amendnment in
Topsoi |l Used for Landscapi ng and Rel at ed
Pur poses

.2 SUBM TTALS

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

SD- 01 Data

Ceotextile; FIO Chemcal Treatnent Material; FIO
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Manufacturer's literature including physical characteristics, application
and installation instructions for geotextile and chem cal treatnent
materi al .
SD- 07 Schedul es
Equi prent; FI QO
A listing of equipnent to be used for the planting operation.
SD-08 Statenents
Delivery; FIO
Del i very schedul e.

Fi ni shed Grade, Topsoil and Underground Uilities; GA

Fi ni shed grade status; location of underground utilities and facilities;
and availability of topsoil fromthe stripping and stock piling operation.

SD- 09 Reports
Soil Test; FIO Percolation Test; FIOQO
Certified reports of inspections and |aboratory tests, prepared by an
i ndependent testing agency, including analysis and interpretation of test
results. Each report shall be properly identified. Test methods used and
conpliance with recogni zed test standards shall be descri bed.

SD- 13 Certificates
Plant Material; FIO Topsoil; FIO pH Adjuster; FIO Fertilizer; FIQO
Organic Material; FIO Soil Conditioner; FIO Oganic Milch; FIO
Mycorr hi zal Fungi Inoculum FIO Pesticide; FIOQO
Prior to delivery of materials, certificates of conpliance attesting that
materials neet the specified requirenents. Certified copies of the
material certificates shall include the follow ng.

a. Plant Material: Cdassification, botanical nane, conmon name,
size, quantity by species, and | ocation where grown.

b. Topsoil: Particle size, pH, organic matter content, textural
cl ass, soluble salts, chenmi cal and nechani cal anal yses.

c. pH Adjuster: Sieve analysis and cal cium carbonate equival ent.
d. Fertilizer: Chem cal analysis and conposition percent.

e. Oganic Material: Conposition and source.

f. Soil Conditioner: Conposition and source.

g. Organic Miulch: Conposition, source, and treatnment agai nst fungi
gr owt h.
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h. Mycorr hi zal Fungi Inoculum Plant material treated.
i. Pesticide. EPA registration nunmber and registered uses.
SD- 14 Sanpl es
Del i vered Topsoil; FIQO
Sanpl es taken from several |ocations at the source.
Soi | Anmendnents; FIO
A 4.5 kilogram 10 pound sanpl e.
Mul ch; FI O
A 4.5 kilogram 10 pound sanpl e.
Geotextile; GA
A 150 mm 6 inch square sanple.
SD- 18 Records
Pl ant Establishnent Period; FIO
Cal endar tinme period for the plant establishment period. When there is
nore than one establishnent period, the boundaries of the planted areas
covered for each period shall be descri bed.

Mai nt enance Record; FIO.

Mai nt enance work perforned, quantity of plant |osses, and replacenents; and
di agnosi s of unhealthy plant material.

Application of Pesticide; GA
Pesticide treatnent plan with sequence of treatnent work with dates and
times. The pesticide trade name, EPA registration nunber, chemi cal
conposition, formulation, concentration of original and diluted material,
application rate of active ingredients, nmethod of application, area
treated, anount applied; and the nane and state |icense nunber of the state
certified applicator shall be included.

SD-19 (Operation and Mi ntenance Manual s
Mai nt enance I nstructions; GA
Instruction for year-round care of installed plant material.

1.3 SOURCE | NSPECTI ONS

The nursery or source of plant material and the source of delivered topsoil
shal | be subject to inspection.

1.4 DELI VERY, | NSPECTI ON, STORAGE, AND HANDLI| NG
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4.1 Del i very

A delivery schedul e shall be provided at |east 10 cal endar days prior to
the first day of delivery.

.4.1.1 Pl ant Material ldentification

Plant material shall be identified with attached, durable, waterproof
| abel s and weat her-resistant ink, stating the correct botanical plant nane
and si ze.

.4.1.2 Protection During Delivery

Plant material shall be protected during delivery to prevent desiccation

and damage to the branches, trunk, root system or earth ball. Branches

shall be protected by tying-in. Exposed branches shall be covered during
transport.

.4.1.3 Del i vered Topsoi

Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSO L. A soil test shall be provided for delivered
topsoil.

.4.1.4 Soi | Amendnents

Soi | amendments shall be delivered to the site in the original, unopened
cont ai ners bearing the manufacturer's chem cal analysis. |In lieu of

contai ners, soil amendnents may be furnished in bulk. A chem cal analysis
shal | be provided for bul k deliveries.

.4.1.5 Pesticide Materi al

Pesticide material shall be delivered to the site in the original, unopened
contai ners bearing legible |abels indicating the Environnental Protection
Agency (EPA) registration nunmber and the manufacturer's registered uses.

.4.2 I nspection

Plant material shall be well shaped, vigorous and healthy with a healthy,
wel I branched root system free from di sease, harnful insects and insect
eggs, sun-scald injury, disfigurenent or abrasion. Plant material shall be
checked for unauthorized substitution and to establish nursery grown
status. Plant material show ng desiccation, abrasion, sun-scald injury,

di sfigurenent, or unauthorized substitution shall be rejected. The plant
material shall exhibit typical formof branch to height ratio; and neet the
cal i per and hei ght nmeasurenments specified. Plant material that neasures

| ess than specified, or has been poled, topped off or headed back, shall be
rejected. Container-grown plant material shall show new fibrous roots and
the root mass shall contain its shape when renoved fromthe container

Plant material with broken or cracked balls; or broken containers shall be
rejected. Bare-root plant material that is not dormant or is show ng roots
were pulled fromthe ground shall be rejected. Oher materials shall be

i nspected for conpliance with paragraph PRODUCTS. Open soil anendnent
contai ners or wet soil amendnents shall be rejected. Topsoil that contains
sl ag, cinders, stones, lunps of soil, sticks, roots, trash or other

material larger than 40 mm 1-1/2 inch dianeter shall be rejected. Topsoi
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that contains viable plant material and plant parts shall be rejected.
Unacceptable material shall be renoved fromthe job site.

1.4.3 St or age
1.4.3.1 Plant Material Storage

Plant material not installed on the day of arrival at the site shall be
stored and protected in designated areas. Plant material shall not be
stored | onger than 30 days. Plant material shall be protected fromdirect
exposure to wind and sun. Bare-root plant material shall be heel ed-in.
Al plant material shall be kept in a noist condition by watering with a
fine mst spray until install ed.

1.4.3.2 O her Material Storage

Storage of other material shall be in designated areas. Soil amendnents
shall be stored in dry locations and away from contam nants. Chenica
treatment material shall be stored according to manufacturer's instructions
and not with planting operation materi al

1.4.4 Handl i ng
Plant material shall not be injured in handling. Cracking or breaking the
earth ball of balled and burl apped plant material shall be avoided. Plant
material shall not be handled by the trunk or stens. Materials shall not
be dropped from vehicl es.

1.4.5 Time Limtation

Except for container-grown plant material, the tine [imtation from diggi ng
to installing plant material shall be a maxi rum 90 days. The tine
[imtation between installing the plant material and pl acing the nul ch
shal | be a maxi mum 24 hours.

1.5 WARRANTY
Furni shed plant material shall have a warranty for plant growth to be in a
vi gorous growi ng condition for a mninmm 12 nonth period. A mninum12
mont h cal endar time period for the warranty of plant growth shall be
provi ded regardl ess of the contract time period. Wen plant material is
determ ned to be unhealthy in accordance w th paragraph PLANT ESTABLI SHVENT
PERI OD, it shall be replaced once under this warranty.

PART 2 PRODUCTS

2.1 PLANT MATERI AL

2.1.1 Plant Material dassification

The plant material shall be nursery grown stock conform ng to ANLA
ANSI / ANLA 760.1 and shall be the species specified.

2.1.2 Pl ant Schedul e
The pl ant schedul e shall provide botanical nanes as included in one or nore

of the publications |isted under "Nonmenclature” in ANLA ANSI/ANLA Z60. 1.
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2.

2.

1.3 Substitutions

Substitutions will not be permtted without witten request and approval
fromthe Contracting O ficer

1.4 Quality

Wl | shaped, well grown, vigorous plant material having healthy and well
branched root systens in accordance with ANLA ANSI/ANLA Z60.1 shall be
provided. Plant material shall be provided free from di sease, harnful

i nsects and insect eggs, sun-scald injury, disfigurenent and abrasion.
Plant material shall be free of shock or damage to branches, trunk, or root
systens, which may occur fromthe digging and preparation for shipnent,

met hod of shipnment, or shipnment. Plant quality is determ ned by the
growi ng conditions; nethod of shipment to nmaintain health of the root
system and grow h of the trunk and crown as foll ows.

.1.5 G owi ng Conditions

Plant material shall be native to or well-suited to the growi ng conditions
of the project site. Plant material shall be grown under clinmatic
conditions simlar to those at the project site.

.1.6 Met hod of Shipnment to Maintain Health of Root System

.1.6.1 Bal | ed and Burl apped (BB) Plant Materi al

Ball size and ratio shall be in accordance with ANLA ANSI/ANLA Z60.1. The
ball shall be of a dianmeter and depth to enconpass enough fi brous and
feedi ng root system necessary for the full recovery of the plant. The

pl ant stemor trunk shall be centered in the ball. Al roots shall be
clean cut at the ball surface. Roots shall not be pulled fromthe ground.
Bef ore shipment the root ball shall be dipped in gels containing
mycorrhi zal fungi inoculum The root ball shall be conpletely wapped with
burlap or other suitable material and securely |aced with bi odegradable

twi ne.

.1.6.2 Bal l ed and Potted (Pot) Plant Material

Ball size and ratio shall be in accordance with ANLA ANSI/ANLA Z60.1. The
ball shall be of a dianmeter and depth to enconmpass enough fi brous and
feedi ng root system necessary for the full recovery of the plant. Renpval
shal | be done by hand di ggi ng or mechani cal devices. The plant stem or
trunk shall be centered in the ball. Al roots shall be clean cut at the
ball surface. Roots shall not be pulled fromthe ground. Before shipnent
the root ball shall be dipped in gels containing mycorrhizal fung

i noculum Container shall be used to retain the ball unbroken. Container
shall be rigid to hold ball shape and protect root mass during shipping.

.1.6.3 Ball ed and Platform (BP) Plant Materi al

Ball size and ratio shall be in accordance with ANLA ANSI/ANLA Z60. 1.
Plants shall be prepared as balled and burl apped plant material and
securely fastened to wood platform for shipping.

1.6.4 Bare- Root (BR) Plant Materi al
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M ni mum r oot spread shall be in accordance with ANLA ANSI/ANLA 7Z60.1. A
wel I branched root system characteristic of the species specified shall be
provided. Roots shall not be pulled fromthe ground. Bare-root plant
material shall be inoculated with mycorrhizal fungi during germination in
the nursery. Before shipment the root system shall be dipped in gels
cont ai ni ng nmycorrhizal fungi inoculum Bare-root plant material shall be
dormant. The root systemshall be protected fromdrying out.

.1.6.5 Contai ner-Gown (C) Plant Materi al

Cont ai ner size shall be in accordance with ANLA ANSI/ANLA Z60.1. Pl ant
material shall be grown in a container over a duration of time for new
fibrous roots to have devel oped and for the root nmass to retain its shape
and hol d together when renoved fromthe container. Container-grown plant
material shall be inoculated with mycorrhizal fungi during germination in
the nursery. Before shipment the root system shall be dipped in gels
cont ai ni ng nycorrhizal fungi inoculum The container shall be sufficiently
rigid to hold ball shape and protect root mass during shipping.

1.7 G owh of Trunk and Crown
.1.7.1 Deci duous Trees

A height to caliper relationship shall be provided in accordance with ANLA
ANSI / ANLA 7Z60. 1. Height of branching shall bear a relationship to the size
and species of tree specified and with the crown in good bal ance with the
trunk. The trees shall not be "poled" or the | eader renoved.

a. Single stem The trunk shall be reasonably straight and
symmetrical with crowmn and have a persistent main | eader

b. Milti-stem Al countable stenms, in aggregate, shall average the
size specified. To be considered a stem there shall be no
division of the trunk which branches nore than 150 mm 6 i nches
fromground | evel .

c. Specinen: The tree provided shall be well branched and pruned
natural ly according to the species. The formof growth desired,
whi ch may not be in accordance with natural growth habit, shall be
as i ndi cat ed.

.1.7.2 Pal ns

Pal ms shall have the specified height as neasured fromthe base of the
trunk to the base of the fronds or foliage in accordance with ANLA
ANSI / ANLA 760.1. The pal mshall have straight trunk and healthy fronds or
foliage as typical for the variety grown in the region of the project.
Palms trimed or pruned for delivery shall retain a mnimum of 150 nm 6
inches of foliage at the crown as a neans of determ ning plant health.

.1.7.3 Deci duous Shrubs
Deci duous shrubs shall have the hei ght and nunber of primary stens
recommended by ANLA ANSI/ANLA Z60.1. Acceptable plant material shall be

wel | shaped, with sufficient well-spaced side branches, and recogni zed by
the trade as typical for the species grown in the region of the project.
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2.1.7.4 Coni f erous Evergreen Plant Materi al

Coni f erous Evergreen plant material shall have the height-to-spread ratio
recommended by ANLA ANSI/ANLA 7Z60.1. The coniferous evergreen trees shal
not be "poled" or the | eader renoved. Acceptable plant material shall be
exceptionally heavy, well shaped and trimmed to forma symretrical and
tightly knit plant. The formof growh desired shall be as indicated.

2.1.7.5 Br oadl eaf Evergreen Plant Materi al

Broadl eaf evergreen plant material shall have the height-to-spread ratio
recommended by ANLA ANSI/ANLA Z60.1. Acceptable plant material shall be
wel | shaped and recogni zed by the trade as typical for the variety grown in
the regi on of the project.

2.1.7.6 Ground Cover and Vine Plant NMateri al

G ound cover and vine plant material shall have the m ni num nunber of
runners and | ength of runner reconmmended by ANLA ANSI/ANLA Z60.1. Pl ant
materi al shall have heavy, well devel oped and bal anced crown wi th vigorous,
wel | devel oped root system and shall be furnished in containers.

2.1.8 Pl ant Material Size

Plant material shall be furnished in sizes indicated. Plant materi al
larger in size than specified may be provided at no additional cost to the
Gover nnment .

2.1.9 Pl ant Material Measurenent
Pl ant material nmeasurenents shall be in accordance with ANLA ANSI/ ANLA Z60. 1.
2.2 TOPSA L

Topsoil shall be as defined in ASTM D 5268. Wen avail able, the topsoi
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK. Wien additional topsoil is

requi red beyond the avail able topsoil fromthe stripping operation, topsoi
shal |l be delivered and anended as recommended by the soil test for the
plant material specified. Topsoil shall be free fromslag, cinders,
stones, lunps of soil, sticks, roots, trash or other nmaterial over a

m ni mum 40 mm 1-1/2 inch dianeter. Topsoil shall be free fromviable

pl ants and pl ant parts.

2.3 SO L AMENDMENTS
Soi | amendments shall consist of pH adjuster, fertilizer, organic material

and soil conditioners neeting the follow ng requirenents. Vermculite is
not reconmended.

2.3.1 pH Adj ust er
The pH adjuster shall be an agricultural limng material in accordance with
ASTM C 602. These materials may be burnt |ime, hydrated |inme, ground

i nmestone, or shells. The pH adjuster shall be used to create a favorable
soil pH for the plant material specified.
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.3.1.1 Li nest one

Li nestone material shall contain a mninum cal ci um carbonat e equi val ent of
80 percent. Gadation: A mnimm95 percent shall pass through a 2.36 nm
No. 8 sieve and a m ni mum 55 percent shall pass through a 0.25 mm No. 60
sieve. To raise soil pH ground |inestone shall be used.

.3.1.2 Hydrated Linme

Hydrated lime shall contain a mninum cal ci um carbonat e equi val ent of 110
percent. Gadation: A mninum 100 percent shall pass through a 2.36 mm
No. 8 sieve and a m ni mum 97 percent shall pass through a 0.25 nmm No. 60
si eve.

.3.1.3 Bur nt Line

Burnt |ime shall contain a mninumcal ci um carbonate equival ent of 140
percent. Gradation: A mninum95 percent shall pass through a 2.36 mm No
8 sieve and a m ni mum 35 percent shall pass through a 0.25 nm No. 60 sieve.

.3.2 Fertilizer

It shall be as recommended by the soil test. Fertilizer shall be
controll ed rel ease commerci al grade; free flowi ng, pellet or tablet form
uniformin conposition; and consist of a nitrogen-phosphorus-potassi um
ratio. The fertilizer shall be derived from sul phur coated urea, urea
formal dehyde, plastic or polyner coated pills, or isobutylenediurea
(IBDU). Fertilizer shall be balanced with the inclusion of trace mnerals
and mcro-nutrients.

.3.3 Organic Materi al

Organic material shall consist of either boneneal, peat, rotted nanure,
deconposed wood derivatives, recycled conpost, or worm castings.

.3.3.1 Boneneal

Boneneal shall be a finely ground, steanmed bone product containing from?2
to 4 percent nitrogen and 16 to 40 percent phosphoric acid.

.3.3.2 Rotted Manure

Rotted manure shall be unl eached horse, chicken, or cattle manure

contai ning a maxi num 25 percent by volunme of straw, sawdust, or other
beddi ng materials. Mnure shall contain no chenmicals or ingredients
harnful to plants. The manure shall be heat treated to kill weed seeds and
shall be free of stones, sticks, and soil

.3.3.3 Deconposed Wod Derivatives

Deconposed wood derivatives shall be ground bark, sawdust, or other wood
waste material free of stones, sticks, and toxic substances harnful to
pl ants, and stabilized with nitrogen

.3.3.4 Recycl ed Conpost

Conmpost shall be a well deconposed, stable, weed free organic matter
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source. It shall be derived fromfood, agricultural, or industrial
residual s; biosolids (treated sewage sludge); yard trimmngs; or
source-separated or mxed solid waste. The conpost shall possess no

obj ecti onabl e odors and shall not resenble the raw material fromwhich it
was derived. The material shall not contain substances toxic to plants.
Gradation: The conmpost material shall pass through a 10 mm 3/8 inch
screen, possess a pHof 5.5 to 8.0, and have a noi sture content between
35-55 percent by weight. The material shall not contain nore than 1
percent or |ess by weight of man-nmade foreign matter. Conpost shall be

cl eaned of plastic materials larger than 50 nm 2 inches in | ength.

.3.3.5 Worm Castings

Wbrm casti ngs shall be screened fromworns and food source and shall be
conmer ci al | y packaged.

.3.4 Soi|l Conditioner

Soil conditioner shall be sand, super absorbent polyners, calcined clay, or
gypsum for single use or in conbination to neet topsoil requirenments for
the plant material specified.

.3.4.1 Sand

Sand shall be clean and free of toxic materials. Gadation: A m ninmm 95
percent by weight shall pass a 2 nm No. 10 sieve and a m ni num 10 percent
by wei ght shall pass a 1.18 nm No. 16 sieve. G eensand shall be bal anced
with the inclusion of trace mnerals and nutrients.

.3.4.2 Super Absorbent Pol yners

To inmprove water retention in soils, super absorbent polymers shall be
sized according to manufacturer's recommendati ons. Polyners shall be added
as a soil amendnent and be cross-linked polyacryl am de with an absorption
capacity of 250-400 tines its weight.

.3.4.3 Cal ci ned d ay

Granul ar particles shall be produced fromnontnorillonite clay calcined to
m ni mum t enperature of 650 degrees C. 1200 degrees F. Gadation: A

m ni mum 90 percent passing 2.36 mm No. 8 sieve; a mninum 99 percent shal
be retained on 0.25 nm No. 60 sieve; and a maxi num 2 percent shall pass a
0.15 mm No. 100 sieve. Bulk density: A maxinmum 640 kil ogram per cubic
met er 40 pounds per cubic foot.

.3.4.4 Gypsum

Gypsum shall be commercial ly packaged, free flow ng, and a mi ni mum 95
percent cal cium sulfate by vol une.

.3.4.5 Expanded Shale, Cay, or Slate (ESCS)
Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.
.4 MJLCH

Mul ch shall be free fromweeds, nold, and other deleterious materials.
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Mul ch materials shall be native to the region. Rotted manure is not
recomended to be used as a nul ch because it woul d encourage surface
rooting of the plant material and weeds.

4.1 I norgani ¢ Mul ch

VWhen inorganic mulch is required for decorative purposes, it shall be
provided in areas designated.

.4.2 Organi c Mil ch

Organic mulch materials shall be native to the project site and consist of
recycled mul ch, shredded bark, wood chips, or ground bark

.4.2.1 Recycl ed Mul ch

Recycl ed mul ch may i nclude conpost, tree trinmngs, or pine needles with a
gradation that passes through a 65 x 65 nm 2-1/2 x 2-1/2 inch screen. It
shal | be cleaned of all sticks a mininum25 mm 1 inch in dianeter and
plastic materials a mnimum75 nm 3 inch |length. The material shall be
treated to retard the growth of nold and fungi. Oher recycled nulch may
i ncl ude peanut shells, pecan shells or coco bean shells.

.4.2.2 Shr edded Bar k

Local |y shredded material shall be treated to retard the growth of nold and
fungi .

.4.2.3 Wod Chips and Gound Bark

Local Iy chi pped or ground material shall be treated to retard the growh of
mol d and fungi. Gadation: A maximum 50 mm 2 inch wide by 100 nm 4 inch

| ong.

.5 GEOTEXTI LE

Ceotextile shall be woven or nonwoven; pol ypropyl ene, pol yester, or
fiberglass, mat in accordance with ASTM D 5034 or ASTM D 5035. It shall be
made specifically for use as a fabric around plant material. Nom na

wei ght shall be a m nimum 120 grans per square neter 4 ounces per square
yard. Perneability rate shall be a mnimum1l mm 0.04 inch per second.

.6 WOOD STAKI NG MATERI AL

Whod st akes shall be hardwood or fir; rough sawn; free fromknots, rot,
cross grain, or other defects that would inpair their strength.

.6.1 Braci ng St ake

Wbod braci ng stakes shall be a minimum50 x 50 nm2 x 2 inch square and a
m ni mum 2400 nm 8 feet long with a point at one end. Stake shall be set

wi t hout damagi ng root bal I .

.6.2 Wod G ound St akes

Wbod ground stakes shall be a mininumof 50 x 50 mnmm 2 x 2 inch square and a

m ni mum 900 mm 3 feet long with a point at one end.
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.6.3 Deadnen
Whod deadnmen shall be a minimum 100 x 100 x 900 mMm 4 x 4 x 36 inches |ong.
.7 METAL STAKI NG AND GUYI NG MATERI AL

Metal shall be al umi num or steel consisting of recycled content nmade for
hol di ng plant material in place.

.7.1 Braci ng St akes

Met al bracing stakes shall be a mninum25 mm 1 inch dianmeter and a m ni mum
2400 mm 8 feet long. Stake shall be set w thout damagi ng rootball.

.7.2 Met al Ground St akes

Met al ground stakes shall be a minimum 13 mm 1/2 inch dianeter and a
m ni mum 900 mm 3 feet |ong.

.7.3 Eart h Anchor

Metal earth anchors shall be a mninum 13 mm 1/2 inch dianeter and a
m ni mum 600 mm 2 feet |ong.

. 7.4 Quying Materi al

Metal guying material shall be a mninmm 12 gauge wire. Milti-strand cable
shall be woven wire. Quying material tensile strength shall conformto the
size of tree to be held firmy in place.

.7.5 Tur nbuckl e

Met al turnbuckles shall be gal vani zed or cadm um plated steel, and shall be
a mnimm?75 mm 3 inches long with cl osed screw eyes on each end. Screw
thread tensile strength shall conformto the size of tree to be held firnmy
in place.

.8 PLASTI C STAKI NG AND GUYI NG MATERI AL

Pl astic shall consist of recycled plastic product made for hol di ng pl ant
material firmy in place. Plastic shall not be used for deadnen.

. 8.1 Pl astic Bracing Stake

Pl astic bracing stakes shall be a mninum50 mm 2 inch dianeter and a
m ni mum 2400 nm 8 feet long. Stake shall be set w thout damagi ng rootball.

.8.2 Pl asti c Ground Stakes

Pl astic ground stakes shall be a minimum50 nm 1 inch dianeter and a
m ni mum 900 mm 3 feet |ong.

.8.3 Pl astic GQuying Mteri al

Pl astic guying material shall be designed specifically for the purpose of
firmy holding plant material in high wind velocities.
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2.8.4 Chafing @uard
Pl astic chafing guards shall be used to protect tree trunks and branches
when netal is used as guying material. The material shall be the sane
col or throughout the project site. Length shall be a minimum 1.5 tinmes the
circunference of the plant trunk at its base.

2.9 RUBBER GUYI NG MATERI AL

Rubber chafing guards, consisting of recycled material, shall be used to

protect tree trunks and branches when nmetal guying material is applied.

The material shall be the same col or throughout the project. Length shal

be a mnimum 1.5 tinmes the circunference of the plant trunk at its base.
2.10 FLAG

Plastic flag material shall be used on guying material. 1t shall be a
m ni mum 150 mm 6 i nches | ong. Tape col or shall be consistent and visually
conplinmentary to the entire project area. The tape color shall neet
pedestrian visual safety requirements for day and night.

2.11 TREE ROOT BARRI ERS
Tree root barriers shall be metal or plastic consisting of recycled
content. Barriers shall utilize vertical stabilizing nenbers to encourage
downward tree root growh. Barriers shall limt, by a mninmm90 percent,
t he occurrence of surface roots. Tree root barriers which are designed to
be used as plant pit liners will be rejected.

2.12 MYCORRHI ZAL FUNG | NOCULUM

Mycorr hi zal fungi inoculumshall be conmposed of multiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.13 WATER

Unl ess otherwi se directed, water shall be the responsibility of the
Contractor. Water shall not contain elenments toxic to plant life.

2.14 PESTI Cl DE
Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or mticide. For the purpose of this specification a soi
fum gant shall have the sanme requirenents as a pesticide. The pesticide
material shall be EPA regi stered and approved.

PART 3 EXECUTI ON

3.1 | NSTALLI NG PLANT MATERI AL TI ME AND CONDI TI ONS

3.1.1 Deci duous Pl ant Material Tine

Deci duous plant material shall be installed in accordance with instructions
from grower.

3.1.2 Evergreen Plant Material Tine
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Evergreen plant material shall be installed in accordance with instructions
from grower.

.1.3 Pl ant Material Conditions

Pl anting operations shall be performed only during periods when benefici al
results can be obtai ned. Wen drought, excessive noisture, frozen ground
or other unsatisfactory conditions prevail, the work shall be stopped when
directed. When special conditions warrant a variance to the planting
operations, proposed planting times shall be submtted for approval.

.1.4 Tests
.1.4.1 Percol ati on Test

Test for percolation shall be done to determ ne positive drai nage of plant
pits and beds. A positive percolation shall consist of a mninum?25 mm1l
i nch per 3 hours; when a negative percolation test occurs, a shop draw ng
shall be submitted indicating the corrective neasures.

.1.4.2 Soi |l Test

Delivered topsoil, excavated plant pit soil, and stockpiled topsoil shal

be tested in accordance with ASTM D 5268 and ASTM D 4972 for determ ning
the particle size, pH organic matter content, textural class, chem ca

anal ysis, soluble salts analysis, and nechani cal analysis. Sanple
collection onsite shall be randomover the entire site. Sanple collection
for stockpiled topsoil shall be at different levels in the stockpile. The
soil shall be free fromdebris, noxi ous weeds, toxic substances, or other
materials harnful to plant growh. The test shall determne the quantities
and type of soil amendnents required to nmeet |ocal growi ng conditions for
the plant material specified.

.2 S| TE PREPARATI ON
2.1 Fi ni shed Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on

drawi ngs, and that the placing of topsoil, the snooth grading, and the

conpaction requirements have been conpleted in accordance with Section 02300
EARTHWORK, prior to the commencenent of the planting operation. The

| ocation of underground utilities and facilities in the area of the

pl anti ng operation shall be verified. Danage to underground utilities and

facilities shall be repaired at the Contractor's expense.

. 2.2 Layout

Plant material |ocations and bed outlines shall be staked on the project
site before any excavation is made. Plant material |ocations may be
adjusted to neet field conditions.

.2.3 Protecting Existing Vegetation

VWen there are established lawns in the planting area, the turf shall be
covered and/or protected during planting operations. Existing trees,

shrubs, and plant beds that are to be preserved shall be barricaded al ong
the dripline to protect themduring planting operations.
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.3 EXCAVATI ON
.3.1 Obstructions Bel ow G ound

VWhen obstructions bel ow ground affect the work, shop draw ngs show ng
proposed adjustnents to plant material |ocation, type of plant and planting
nmet hod shall be submitted for approval.

.3.2 Turf Renoval

VWhere the planting operation occurs in an existing |lawn area, the turf
shal |l be renoved fromthe excavation area to a depth that will ensure the
renoval of the entire root system

.3.3 Plant Pits

Plant pits for ball and burl apped or container plant material shall be dug
to a depth equal to the height of the root ball as nmeasured fromthe base
of the ball to the base of the plant trunk. Plant pits for bare-root plant
material shall be dug to a depth equal to the height of the root system
Plant pits shall be dug a m nimum 50 percent w der than the ball or root
systemto allow for root expansion. The pit shall be constructed wth
sides sloping towards the base as a cone, to encourage well aerated soil to
be available to the root systemfor favorable root growth. Cylindrical
pits with vertical sides shall not be used.

.4 | NSTALLATI ON

4.1 Setting Plant Material

Plant material shall be set plunb and held in position until sufficient

soil has been firmy placed around root systemor ball. In relation to the
surroundi ng grade, the plant material shall be set even with the grade at
which it was grown.

.4.1.1 Bar e- Root Pl ant Materi al

Bare-root plant material shall be placed in water a mni mum 30 m nutes
prior to setting.

4.2 Tree Root Barrier

Tree root barriers shall be installed as recomended by the manufacturer.
Tree root barriers shall be used for trees located up to a maxi num 1800 mm
6 feet from paved surfaces or structures.

.4.3 Backfill Soil M xture

The backfill soil mxture may be a mix of topsoil and soil amendnents
suitable for the plant material specified. Wen practical, the excavated
soil fromthe plant pit that is not anended provides the best backfill and

shal | be used.
.4.4  Addi ng Mycorrhizal Fungi 1nocul um

Mycorr hi zal fungi inoculumshall be added as reconmended by the
manuf acturer for the plant material specified.
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3.4.5 Backfill Procedure

Prior to backfilling, all netal, wood, synthetic products, or treated
burl ap devices shall be renobved fromthe ball or root system avoiding
damage to the root system The backfill procedure shall renove air pockets

fromaround the root system Additional requirenents are as foll ows.
3.4.5.1 Bal | ed and Burl apped, and Balled and Pl atforned Pl ant Materi al

Bi odegradabl e burlap and tying material shall be carefully opened and
fol ded back fromthe top a minimum 1/3 depth fromthe top of the root
ball. Backfill mxture shall be added to the plant pit in 150 nm 6 inch
| ayers with each |ayer tanped.

3.4.5.2 Bar e- Root Pl ant Materi al

The root systemshall be spread out and arranged in its natural position
Damaged roots shall be renoved with a clean cut. The backfill soil mxture
shal |l be carefully worked in anongst the roots and watered to form a soupy
m xture. Air pockets shall be renoved from around the root system and
root to soil contact shall be provided.

3.4.5.3 Cont ai ner-Gown and Ball ed and Potted Plant Nateri al

The plant material shall be carefully renoved fromcontainers that are not
bi odegradeable. Prior to setting the plant in the pit, a maxi num 1/4 depth
of the root nmass, neasured fromthe bottom shall be spread apart to
pronmote new root growth. For plant material in biodegradabl e containers
the container shall be split prior to setting the plant wth container
Backfill mxture shall be added to the plant pit in 150 mMm 6 inch | ayers

wi th each | ayer tanped

3.4.5. 4 Earth Berm
An earth berm consisting of backfill soil mxture, shall be formed with a
m ni mum 100 mm 4 inch hei ght around the edge of the plant pit to aid in
water retention and to provide soil for settling adjustnents.

3.4.6 Pl ant Bed
Plant material shall be set in plant beds according to the draw ngs.
Backfill soil mxture shall be placed on previously scarified subsoil to
conpletely surround the root balls, and shall be brought to a snooth and
even surface, blending to existing areas. Earth berns shall be provided.
Pol ymers shall be spread uniformy over the plant bed and in the planting

pit as recommended by the manufacturer and thoroughly incorporated into the
soil to a maxi mum 100 nm 4 inch depth.

3.4.7 Wat eri ng

Plant pits and pl ant beds shall be watered i nmedi ately after backfilling,
until conpletely saturated.

3.4.8 St aki ng and CGuyi ng

Staking will be required when trees are unstable or will not remain set due
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to their size, shape, or exposure to high wind velocity.
.4.8.1 One Bracing Stake

Trees 1200 to 1800 nm 4 to 6 feet high shall be firmy anchored in place

wi th one bracing stake. The bracing stake shall be placed on the side of
the tree facing the prevailing wind. The bracing stake shall be driven
vertically into firmground and shall not injure the ball or root system
The tree shall be held firmy to the stake with a double strand of guying
material. The guying material shall be firmy anchored at a mninum1/2
tree height and shall prevent girdling. A chafing guard shall be used when
metal is the guying material

.4.8.2 Two Braci ng Stakes

Trees from 1800 to 2400 m6 to 8 feet height shall be firmy anchored in
place with 2 bracing stakes placed on opposite sides. Bracing stakes shal
be driven vertically into firmground and shall not injure the ball or root
system The tree shall be held firmy between the stakes with a double
strand of guying material. The guying material shall be firmy anchored at
a mnimm1/2 tree height and shall prevent girdling. Chafing guards shal
be used when netal is the guying material

.4.8.3 Three G ound Stakes

Trees over a mnimum 2400 mm 8 feet height and | ess than a maxi mum 150 nm 6
i nch caliper shall be held firmy in place with 3 bracing or ground stakes
spaced equidistantly around the tree. Gound stakes shall be avoided in
areas to be nowed. Stakes shall be driven into firm ground outside the
earth berm The guying material shall be firmy anchored at a mnimum 1/2

tree height and shall prevent girdling. For trees over maxi mum 75 mm 3 inch
di anmeter at breast height, turnbuckles shall be used on the guying

material for tree straightening purposes. One turnbuckle shall be centered
on each guy line. Chafing guards shall be used when netal is the guying

mat eri al

.4.9 Deadnmen or Earth Anchors

Trees over a mnimm 150 mm 6 inch caliper shall be held firmy in place

wi th wood deadnmen buried a mninmum 900 nm 3 feet in the ground or netal
earth anchors. Milti-strand cable guying material shall be firmy anchored
at a mninum1/2 tree height and shall prevent girdling. Turnbuckles shal
be used on the guying material for tree straightening purposes. One
turnbuckl e shall be centered on each guy line. Chafing guards shall be
used.

.4.10 Fl ags

A flag shall be securely fastened to each guy line equidistant between the
tree and the stake, deadnen, or earth anchor. The flag shall be visible to
pedestri ans.

.5 FI NI SHI NG
.5.1 Pl ant Materi al

Prior to placing mulch, the installed area shall be uniformy edged to
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provide a clear division |line between the planted area and the adjacent
turf area, shaped as indicated. The installed area shall be raked and
snoot hed whil e maintaining the earth berns.

.5.2 Pl aci ng Geotextile

Prior to placing mulch, geotextile shall be placed as indicated in
accordance with the manufacturer's recomrendati ons.

.5.3 Pl aci ng Mul ch

The pl acenent of mulch shall occur a nmaxi mum 48 hours after planting.

Mul ch, used to reduce soil water |oss, regulate soil tenperature and
prevent weed growt h, shall be spread to cover the installed area with a

m ni mum 100 mm 4 inch uni formthickness. Milch shall be kept out of the
crowns of shrubs, ground cover, and vines and shall be kept off buil dings,
si dewal ks and other facilities.

.5.4 Pr uni ng

Pruni ng shall be acconplished by trained and experi enced personnel. The
pruni ng of trees and palnms shall be in accordance with ANSI A300. Only
dead or broken material shall be pruned frominstalled plants. The typica
growm h habit of individual plant material shall be retained. Cean cuts
shall be made flush with the parent trunk. |nproper cuts, stubs, dead and
br oken branches shall be renoved. "Headback” cuts at right angles to the
line of growmth will not be permitted. Trees shall not be poled or the

| eader renoved, nor shall the | eader be pruned or "topped of f".

.6 MAI NTENANCE DURI NG PLANTI NG OPERATI ON

Installed plant material shall be maintained in a healthy grow ng
condition. Maintenance operations shall begin imediately after each plant
is installed to prevent desiccation and shall continue until the plant

est abl i shnent period commences. |Installed areas shall be kept free of
weeds, grass, and other undesired vegetation. The maintenance includes

mai nt ai ni ng the mul ch, watering, and adjusting settling.

.7 APPL| CATI ON OF PESTI Cl DE

VWhen application of a pesticide beconmes necessary to renove a pest or
di sease, a pesticide treatnment plan shall be submtted and coordinated with
the installation pest nmanagenment program

.7.1 Techni cal Representative

The certified installation pest nanagenent coordinator shall be the
techni cal representative, and shall be present at all neetings concerning
treatment nmeasures for pest or disease control. They may be present during
treatment application.

. 7.2 Application
A state certified applicator shall apply required pesticides in accordance
with EPA | abel restrictions and recomendati ons. C othing and personal

protective equi prent shall be used as specified on the pesticide label. A
cl osed systemis recommended as it prevents the pesticide fromcomng into
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contact with the applicator or other persons. Wter for formul ating shal

only cone from designated | ocations. Filling hoses shall be fitted with a
backfl ow preventer neeting |ocal plunbing codes or standards. Overfl ow
shall be prevented during the filling operation. Prior to each day of use,

t he equi pnent used for applying pesticide shall be inspected for |eaks,
cl oggi ng, wear, or damage. Any repairs are to be perforned i mediately.

.8 RESTORATI ON AND CLEAN UP
.8.1 Restorati on

Turf areas, pavenents and facilities that have been damaged fromthe
pl anti ng operation shall be restored to original condition at the
Contractor's expense.

.8.2 Cean Up

Excess and waste material shall be renoved fromthe installed area and
shal | be disposed offsite. Adjacent paved areas shall be cl eared.

.9 PLANT ESTABLI SHVENT PERI CD
.9.1 Commencemnent

Upon conpletion of the |ast day of the planting operation, the plant

est abl i shnent period for maintaining installed plant material in a healthy
growi ng condition shall comrence and shall be in effect for the remnaining
contract time period, not to exceed 12 nonths. Witten cal endar tine

peri od shall be furnished for the plant establishnent period. Wen there
is nmore than one plant establishment period, the boundaries of the planted
area covered for each period shall be described. The plant establishnent
peri od shall be coordinated as shown in the Task Order. The pl ant

est abl i shnent period shall be nodified for inclenent weather shut down
peri ods, or for separate conpletion dates for areas.

.9.2 Mai nt enance During Establishnent Period

Mai nt enance of plant material shall include straightening plant materi al
strai ghteni ng stakes; tightening guying material; correcting girdling;
suppl enenting nul ch; pruning dead or broken branch tips; maintaining plant
material |abels; watering; eradicating weeds, insects and di sease;
post-fertilization; and renoving and repl aci ng unheal thy pl ants.

.9.2.1 Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of noisture within the root zone. An
adequate supply of noisture is estimated to be the equivalent of 25 Mmm 1

i nch absorbed water per week, delivered in the formof rain or augnented by
watering. Run-off, puddling and wilting shall be prevented. Unless
otherwi se directed, watering trucks shall not be driven over turf areas.
Watering of other adjacent areas or existing plant material shall be
prevent ed.

.9.2.2 Weedi ng

Grass and weeds in the installed areas shall not be allowed to reach a
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maxi mum 75 mm 3 i nches hei ght before being conpletely renoved, including
the root system

.9.2.3 Pestici de Treat ment

Treatment for di sease or pest shall be in accordance w th paragraph
APPLI CATI ON OF PESTI Cl DE.

.9.2.4 Post-Fertilization

The plant material shall be topdressed at |east once during the period of
establishnent with controlled release fertilizer, reference paragraph SO L
AMENDVENTS.  Apply at the rate of 1 kilogramper 10 square nmeters 2 pounds
per 100 square feet of plant pit or bed area. Dry fertilizer adhering to
pl ants shall be flushed off. The application shall be tined prior to the
advent of w nter dornancy.

.9.2.5 Plant Pit Settling

VWhen settling occurs to the backfill soil mxture, additional backfill soi
shall be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade. Serious settling that affects the setting
of the plant in relation to the maxi mum depth at which it was grown
requires replanting in accordance wth paragraph | NSTALLATION. The earth
berm shal | be mai ntai ned.

.9.2.6 Mai nt enance Record

A record shall be furnished describing the maintenance work perforned, the
quantity of plant |osses, diagnhosis of the plant |oss, and the quantity of
repl acenents nade on each site visit.

.9.3 Unheal thy Pl ant Materi al

A tree shall be considered unhealthy or dead when the main | eader has died
back, or up to a maxi mum 25 percent of the crown has died. A shrub shal

be consi dered unheal thy or dead when up to a maxi num 25 percent of the

pl ant has died. This condition shall be determ ned by scraping on a branch
an area 2 mm 1/16 inch square, maxinmum to determine if there is a green
canbi um | ayer bel ow t he bark. The Contractor shall determ ne the cause for
unheal thy plant material and shall provide recommendations for

repl acenent. Unhealthy or dead plant material shall be renoved i nmedi ately
and shall be replaced as soon as seasonal conditions pernmit.

.9.4 Repl acenent Pl ant Materi al

Unl ess otherwi se directed, plant material shall be provided for repl acenment
i n accordance with paragraph PLANT MATERI AL. Repl acenent plant materi al
shall be installed in accordance w th paragraph | NSTALLATI ON, and
recomendati ons i n paragraph PLANT ESTABLI SHVENT PERI CD. Pl ant materi al
shal |l be replaced in accordance wi th paragraph WARRANTY. An extended pl ant
est abl i shnent period shall not be required for replacenent plant materi al

.9.5 Mai nt enance | nstructions

Witten instructions shall be furnished containing drawi ngs and ot her
necessary information for year-round care of the installed plant materi al
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i ncl udi ng, when and where mai ntenance shoul d occur, and the procedures for
pl ant material replacenent,.

-- BEnd of Section --
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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 gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 136 (1996a) Sieve Anal ysis of Fine and Coarse Aggregates

1.2 Measur enent and Paynent

Measurement and paynment will be by the number of square yards conpleted in the
accepted work

1.3 EQUI PMENT, TOOLS, AND MACHI NES

Equi pnent, tools, and machines used in the performance of the work shall be
mai ntai ned in a satisfactory working condition

1.3.1 Cold-MI1ling Machine

The cold-nilling machi ne shall be a self-propelled machi ne capabl e of

mlling the pavenment to a specified depth and snpot hness. Pavenent mlling
machi ne shall be capable of establishing grade control; shall have nmeans of
controlling transverse slope; and shall have effective nmeans of controlling

dust produced during the pavenment milling operation. The nmachi ne shal
have the ability to renove the nmillings or cuttings fromthe pavenent and
load theminto a truck. The mlling machi ne shall not cause danage to any

part of the pavement structure that is not to be renoved.
1. 3.2 d eani ng Equi pnent

Cl eani ng equi prrent shall be suitable for renoving and cl eani ng | oose
material fromthe pavenent surface.

1.3.3 Straightedge

The Contractor shall furnish and maintain at the site, in good condition,
one 12 foot straightedge or other suitable device for each nilling nmachine,
for testing the finished surface. Straightedge shall be nade avail able for
Governent use. Straightedges shall be constructed of alum num or other

i ghtweight metal, and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to insure rigidity and accuracy. Straightedges
shal |l have handles to facilitate novenent on the pavenent.
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1.4 WEATHER LI M TATI ONS

MI1ling shall not be performed when there is accunul ati on of snow or ice on
t he pavenent surface.

1.5 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS
1.5.1 G ade

The finished mlled surfaces shall conformto the lines, grades, and cross
sections indicated. The finished mlled-pavenent surfaces shall vary not nore
than 0.06 foot fromthe established plan grade line and el evation. Finished
surfaces at a juncture with other pavenments shall coincide with the finished
surfaces of the abutting pavenments. The deviations fromthe plan grade line
and el evation will not be permitted in areas of pavenments where cl oser



conformance wi th planned grade and elevation is required for the proper
functioning of appurtenant structures involved.

1.5.2 Surface Snoot hness

Fi ni shed surfaces shall not deviate fromthe testing edge of a straightedge
nore than 1/4 inch in the transverse or |ongitudinal direction

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 PREPARATI ON OF SURFACE

The paverent surface shall be cleaned of excessive dirt, clay, or other
foreign material imediately prior to nilling the pavenent.

3.2 M LLI NG OPERATI ON

Sufficient passes shall be made so that the designated area is milled to the

grades and cross sections indicated. The nilling shall proceed with care and
in depth increments that will not danage the pavenent bel ow t he desi gnated
finished grade. Itens damaged during mlling, such as manhol es, val ve boxes,

utility lines, pavenment that is torn, cracked, gouged, broken, or undercut,
shall be repaired or replaced as directed.

3.3 GRADE AND SURFACE- SMOOTHNESS TESTI NG
3.3.1 Grade-Conformance Tests

The finished milled surface of the pavenent shall be tested for conformance
with the plan-grade requirenments and will be tested for acceptance by the
Corps QA Field Representative Representative by running lines of |levels
longitudinally and transversely to determine the el evation of the conpleted
paverment. The Contractor shall correct variations fromthe designated grade
line and elevation in excess of the plan-grade requirements as directed. Skin
patching for correcting |low areas will not be permtted. The Contractor shal
renove and replace the deficient |ow area. Sufficient material shall be
renoved to allow at least 1 inch of asphalt concrete to be placed.
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3.3.2 Surface-Snpot hness Tests

After conpletion of the final mlling, the finished mlled surface will be
tested by the Government with a strai ghtedge. O her approved devices may be
used, provided that when satisfactorily and properly operated, such devices
reveal all surface irregularities exceeding the tol erances specified. Surface
irregularities that depart fromthe testing edge by nore than 1/4 inch shal
be corrected.

3.4 REMOVAL OF M LLED MATERI AL
Material that is removed shall be placed in the disposal area as specified.

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

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

ASTM C 509 (1994) El astoneric Cellular Preforned Gasket and Sealing
Materi a
ASTM D 789 (1994) Determ nation of Relative Viscosity, Mlting
Poi nt, and Misture Content of Pol yam de (PA)
ASTM D 1190 (1994) Concrete Joint Seal er, Hot-Poured El astic Type
ASTM D 3405 (1994) Joint Seal ants, Hot-Applied, for Concrete and

Asphalt Pavenents
1.2 Measur enent and Paynent

Measurenent and paynent will be by the nunber of |inear feet used and conpleted
in the accepted work

1.3 SYSTEM DESCRI PTI ON

Machi nes, tools, and equi pnent used in the performance of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tinmes.

1.4 SUBM TTALS

Government approval is required for submttals with a "GA" designation
submittals having an "FI O' designation are for information only. The

foll owi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 06 Instructions

Installation of Sealant; FIO

Manuf acturer's instructions 30 days prior to the use of the material on the
project. Installation of the material will not be allowed until the
instructions are received.

SD- 09 Reports

Test Requirenments; GA

Reports of all tests. Testing of the materials shall be perforned in an
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approved i ndependent |aboratory and certified copies of the test reports shal
be subnmitted and approved 30 days prior to the use of the materials at the job
site. Sanmples will be retained by the Governnment for possible future testing
shoul d the materials appear defective during or after application

SD- 14 Sanpl es

Materials; GA

Sanpl es of the materials 60 days prior to their use on the project. No materia
will be allowed to be used until it has been approved.

1.5 TEST REQUI REMENTS

The crack seal ant and backup material, when required, shall be tested for



conformance with the referenced applicable material specification. Sanples of
materials shall be furnished, in sufficient quantity to be tested, upon request.
Conformance with the requirenents of the |aboratory tests specified will not
constitute final acceptance of the materials. Final acceptance will be based on
the performance of the in-place materials.

1.6 EQUI PMENT

Machi nes, tools, and equi pnent used in the performnce of the work required
by this section shall be approved before the work is started and shall be
mai ntai ned in satisfactory condition at all tinmes.

1.6.1 Crack Cl eani ng Equi pnent
1.6.1.1 Rout i ng Equi pnent

The routing equi pnent shall be a sel f-powered machi ne operating a power
driven tool or bit specifically designed for routing bitum nous pavenents.
The bit shall rotate about a vertical axis at sufficient speed to cut a
snooth vertical -walled reservoir in the pavenent surface and shall maintain
accurate cutting without damaging the sides or top edges of the reservoir
The router shall be capable of following the trace of the crack wi thout

devi ation. The use of rotary inpact routing devices may be permtted if
vertical -sided carbide tipped bits are used.

1.6.1.2 Concrete Saw

A sel f-propelled power saw with small dianmeter 6 inches or |ess water-cool ed
di anond or abrasive saw bl ades shall be provided for cutting cracks to the
dept hs and wi dths specified and for renoving filler that is enbedded in the
cracks or adhered to the crack faces. The diameter of the saw bl ade shall be
smal | enough to allow the sawto closely follow the trace of the crack

1.6.1.3 Sandbl asti ng Equi pnent

Sandbl asti ng equi prent shall include an air conpressor, hose, and | ong-wearing
venturi-type nozzle of proper size, shape and openi ng. The maxi mum nozzl e
openi ng shall not exceed 1/4 inch. The air conpressor shall be portable; and
shal | be capabl e of furnishing not |ess than 150 cfmand maintaining a line
pressure of not less than 90 psi at the nozzle while in use. Conpressor
capability under job conditions shall be denonstrated before approval. The
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The conpressor shall be equipped with traps that will maintain the conpressed
air free of oil and water. The nozzle shall have an adjustable guide that wll
hol d the nozzle aligned with the crack about 1 inch above the pavenent surface.
The height, angle of inclination and the size of the nozzle shall be adjusted as
necessary to secure satisfactory results.

1.6.1.4 Wat er bl asti ng Equi pnent

Wat er bl asting equi pnent shall include a trailer-munted water tank, punps,

hi gh- pressure hose, wand with safety rel ease cutoff control, nozzle, and
auxiliary water resupply equipnent. The water tank and auxiliary resupply

equi prent shall be of sufficient capacity to permt continuous operations.

The hose, wand, and nozzle shall be capable of cleaning the crack faces and

t he paverment surface on both sides of the crack for a width of at least 1/2
inch. A pressure gauge nounted at the punp shall show at all times the pressure
in kilopascals (psi) pounds per square inch at which the equipnent is operating.

1.6.1.5 Hand Tool s

Hand tools may be used, when approved, for removing defective seal ant from
cracks and repairing or cleaning the crack faces.



1.6.2 Crack Seal ing Equi prent

The unit applicators used for heating and installing the hot-poured crack

seal ant materials shall be nobile and shall be equi pped with a doubl e-boil er
agitator-type kettle with an oil nediumin the outer space for heat transfer; a
di rect-connected pressure-type extruding device with a nozzle shaped for
inserting in the crack to be filled; positive tenperature devices for
controlling the tenmperature of the transfer oil and sealant; and a recording
type thernoneter for indicating the tenperature of the seal ant. The applicator
unit design shall allow the sealant to circulate through the delivery hose and
return to the inner kettle when not in use.

1.7 DELI VERY AND STORAGE

Materials delivered to the job site shall be inspected for defects, unloaded,
and stored with a mninmum of handling to avoid damage. Storage facilities shal
be provided at the job site to protect materials fromweather and to maintain
them at the tenperatures recomended by the manufacturer.

1.8 ENVI RONMVENTAL CONDI TI ONS

The anbient air tenperature and the pavenent tenperature within the joint

wal | shall be a m ni mum of 50 degrees F and rising at the time of application of
the materials. Sealant shall not be applied if noisture is observed in the
crack.
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PART 2 PRODUCTS

2.1 SEALANTS

Seal ants shall conformto ASTM D 3405 or ASTM D 1190. Usage of sealing
materials for sealing cracks in the various paved areas indicated on the
drawi ngs shall be as shown in the Task Order

2.2 BACKUP MATERI ALS

Backup material shall be a conpressible, nonshrinking, nonstaining,
nonabsorptive material and shall be nonreactive with the crack sealant. The
melting point of the backing material shall be at |east 5 degrees F greater than
t he maxi mum pouring tenperature of the sealant being used, when tested in
accordance with ASTM D 789. The material shall have a water absorption of not
nore than 5 percent by weight when tested in accordance with ASTM C 509. The
backup material shall be 25 percent (plus or minus 5 percent) larger in dianeter
than the nominal width of the crack

PART 3 EXECUTI ON

3.1 PREPARATI ON OF CRACKS

| mredi ately before the installation of the crack seal ant, the cracks shall be
t horoughly cl eaned to renove oxidi zed pavenent, |oose aggregate and foreign
debris. The preparation shall be as foll ows:

3.1.1 Cr acks

3.1.1.1 Hai rli ne Cracks



Cracks that are less than 1/8 inch wide do not need to be seal ed.
3.1.1. 2 Smal | Cracks

Cracks that are 1/8 to 3/4 inch wide shall be routed to a nomnal width 1/8 inch
greater than the existing noninal width and to a depth not |less than 3/4 inch
wat erbl asted or wire brushed and cl eaned usi ng conpressed air

3.1.1.3 Medi um Cr acks

Cracks that are 3/4 to 2 inches wide shall be waterblasted or wire brushed and
cl eaned using conpressed air

3.1.1.4 Large Cracks

Cracks that are greater than 2 inches wi de shall be repaired using pothole
repair techni ques instead of sealing.

3.1.2 Exi sting Seal ant Renpval

The in-place seal ant shall be cut |oose fromboth crack faces and to a depth
shown on the draw ngs, using a concrete saw or hand tools as specified in
par agraph EQUI PMENT. Depth shall be sufficient to accomodate any backup
material that is required to maintain the depth of new sealant to be installed.
Prior to further cleaning operations, all old | oose sealant remaining in the
crack opening shall be renoved by blowi ng with conpressed air
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3.1.3 Rout i ng

Routing of the cracks shall be acconplished using a rotary router with a bit
that is at |east 1/8 inch wi der than the nom nal width of the crack to renove
all residual old sealant (resealing), oxidized pavenent and any | oose aggregate
in the crack wall.

3.1. 4 Sawi ng

Sawi ng of the cracks shall be acconplished using a power-driving concrete saw as
specified in paragraph EQUI PMENT. The bl ade shall be stiffened as necessary with
sui tabl e dumry (or used) blades or washers. Inmrediately follow ng the saw ng
operation, the crack opening shall be cleaned using a water jet to renove al

saw cuttings and debris.

3.1.5 Sandbl asti ng

The crack faces and the pavement surfaces extending a mnimmof %% inch fromthe
crack edges shall be sandbl asted clean. A multiple-pass technique shall be used
until the surfaces are free of dust, dirt, old seal ant residue, or foreign
debris that m ght prevent the sealant material from bonding to the asphalt
paverment. After final cleaning and i mediately prior to sealing, the cracks
shal | be blown out with conpressed air and left conpletely free of debris and
wat er. The Contractor shall ensure that sandbl asting does not danmmge the
pavenent .

3.1.6 Backup Materi al

Backup material shall be used on all cracks that have a depth greater than

3/4 inch. The backup material shall be inserted into the | ower portion of the
crack as shown on the drawi ngs. The Contractor shall ensure that the backup
material is placed at the specified depth and is not stretched or tw sted during
installation.

3.1.7 Rate of Progress of Crack Preparation
The stages of crack preparation which include routing, sandblasting of the crack

faces, air pressure cleaning and placing of the backup material shall be linmted
to only that linear footage that can be seal ed during the sanme day.



3.2 PREPARATI ON OF SEALANT

Hot - poured seal ants shall not be heated in excess of the safe heating
tenmperature recomended by the manufacturer as shown on the seal ant containers.
Seal ant that has been overheated or subjected to application tenperatures for
over 4 hours or that has remained in the applicator at the end of the day's
operation shall be w thdrawn and wast ed.

3.3 | NSTALLATI ON OF SEALANT
3.3.1 Time of Application

Cracks shall be sealed i mediately follow ng final cleaning of the crack walls
and followi ng the placenment of the backup material (when required). Cracks that
cannot be seal ed under the conditions specified, or when rain interrupts sealing
operations, shall be recleaned and allowed to dry prior to installing the
seal ant.
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3.3.2 Seal ing the Crack

| mredi ately precedi ng, but not nore than 50 feet ahead of the crack sealing
operations, a final cleaning with conpressed air shall be perforned. The cracks
shall be filled fromthe bottomup to 1/4 inch bel ow the pavenent surface.
Excess or spilled sealant shall be renmoved fromthe pavenent by approved nethods
and shall be discarded. The seal ant shall be installed in a manner which
prevents the formati on of voids and entrapped air. Several passes with the
applicator wand may be necessary to obtain the specified seal ant depth fromthe
paverment surface. Gravity nethods or pouring pots shall not be used to instal
the sealant material. Traffic shall not be pernmitted over newWy seal ed pavenent
until authorized by the Corps QA Field Representative. Cracks shall be checked
frequently to ensure that the newy installed sealant is cured to a tack-free
condi tion within 3 hours.

3.4 CRACK SEALANT | NSTALLATI ON TEST SECTI ON

Prior to the cleaning and sealing of the cracks for the entire project, a test
section at |east 200 feet |long shall be prepared using the specified materials
and approved equi prent, to denonstrate the proposed sealing of all cracks of the
project. Follow ng the conpletion of the test section and before any other crack
is sealed, the test section will be inspected to determ ne that the materials
and installation neet the requirenents specified. If materials or installation
do not neet requirements, the materials shall be renpved and the cracks

recl eaned and resealed at no cost to the Government. When the test section neets
the requirenents, it may be incorporated into the pernanent work and paid for at
the contract unit price per linear foot for sealing items schedul ed. All other
cracks shall be sealed in the manner approved for sealing the test section

3.5 CLEANUP

Upon conpl etion of the project, unused materials shall be renpved fromthe
site and the pavenent shall be left in a clean condition

3.6 QUALI TY CONTROL PROVI SI ONS

3.6.1 Crack Cl eaning

Quality control provisions shall be provided during the crack cl eaning process
to correct inproper equi prent and cl eani ng techni ques that danage the bituni nous
paverent in any manner. Cl eaned cracks shall be approved prior to installation
of the crack seal ant.

3.6.2 Crack Seal Application Equi pnent

The application equiprment shall be inspected to ensure confornmance to
tenmperature requirenents and proper installation. Evidences of bubbling,



i mproper installing, and failing to cure or set shall be cause to suspend
operations until causes of the deficiencies are determined and corrected.

3.6.3 Crack Seal ant
The crack seal ant shall be inspected for proper cure and set rating,

bondi ng to the bitum nous pavenment, cohesive separation within the seal ant,
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reversion to liquid, and entrapped air and voids. Seal ants exhibiting any
of these deficiencies at any time prior to the final acceptance of the
project shall be removed fromthe crack, wasted, and replaced as specified
herein at no additional cost to the Government.

-- End of Section --
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