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SECTION 32 11 23

AGGREGATE AND/ OR GRADED- CRUSHED AGCGREGATE BASE COURSE
08/ 08

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the
requi renents for base course to be used directly
under bituni nous pavenent courses.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

Use of el ectronic conmmunication is encouraged.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

PART 1 GENERAL

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: This guide specification is applicable to
base courses placed directly beneath bitum nous
surface courses. The follow ng nust be taken into
consi derati on when editing this specification.

a. The material in this specification and on the
drawi ngs should be referred to as "aggregate base
course (ABC)" whenever a base course material with a
California Bearing Ratio (CBR) of 80 is required.
"Aggregat e Base Course" should be retained in the
title and the rest of the specification should be
edited accordingly to retain the infornmation
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necessary for this material

b. The material in this specification and on the
drawi ngs should be referred to as "graded-crushed
aggregat e base course (GCA)" wherever a base
material with a CBR of 100 is required.

"Graded- Crushed Aggregate Base Course" should be
retained in the title and the rest of the
specification should be edited accordingly to retain
the informati on necessary for this material

c. Wen this specification is to be used in
projects that require both types of naterials, the
title of this specification should be "Aggregate
and/ or Graded- Crushed Aggregate Base Course". Care
nmust then be taken to assure that the draw ngs
clearly call out which material is being used in any
particular place and that this specification is
edited to retain the information for both types of
materials. If only a small amount of one of these
types of materials is needed for the project,

consi deration should be made to determine if only
one of these materials should be specified and the
desi gn adj ust ed.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

1.1 UNI' T PRI CES

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: Delete unit price paragraphs when the work is

covered by a lunp-sum contract price
ER R R I I R R R R R I I I R R R R I I R R R R I I I R R S R R I I I I R R R R I I I I R I I I R R R R I I I I

1.1.1 Measur enment

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Delete the nmethod of neasurenment paragraph
not applicable to job conditions. The provision for
stockpiling should be retai ned or del eted, as
applicable, and the brackets will be renpved.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

1.1.1.1 Area

Measure the quantity of [ABC] [and] [GCA] conpleted and accepted, as
determ ned by the Contracting Oficer, in square neters yards.

1.1.1.2 Vol une
Measure the quantity of [ABC] [and] [GCA] conpleted and accepted, as
determ ned by the Contracting Oficer, in cubic neters yards. The vol une
of material in-place and accepted will be determ ned by the average job
thi ckness obtained in accordance w th paragraph TH CKNESS CONTROL and the
di nensi ons shown.

1.1.1.3 \Weight
The tonnage of [ABC] [and] [GCA] material will be the nunber of netric tons
tons of aggregate, [placed and accepted in the conpl eted course] [plus the
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amount] [placed in authorized stockpiles], as determ ned by the Contracting
Oficer. Deductions shall be nade for any material wasted, unused,
rejected, or used for convenience of the Contractor, and for water
exceedi ng specified amount at tinme of weighing.

1.1.2 Paynment for Quantities

Quantities of [ABC] [and] [GCA], determ ned as specified above, will be
paid for at the respective contract unit prices, which shall constitute
full conpensation for the construction and conpl etion of the [ABC] [and]
[ GCA].

1.1.3 Payment for Stabilization of Underlying Course

Stabilization of cohesionl ess subgrade or subbase courses, as specified in
par agr aph PREPARATI ON OF UNDERLYI NG COURSE, wi |l be paid for as a speci al
itemon a tonnage basis. This tonnage price will include the price of
extra mani pul ati on as required.

1.1.4 Waybi |l s and Delivery Tickets

Before the final statenent is allowed, file certified waybills and
certified delivery tickets for all aggregates actually used, as specified
in the Submttals paragraph

1.2 REFERENCES

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

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.

ANMERI CAN ASSOCI ATI ON OF STATE H GHVWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (2001; R 2004) Misture-Density Rel ations

of Soils Using a 4.54-kg (10-1b) Ranmmer
and an 457-mm (18-in) Drop
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AASHTO T 224

(2001; R 2004) Correction for Coarse
Particles in the Soil Conpaction Test

ASTM | NTERNATI ONAL (ASTM

ASTM C 117

ASTM C 1260

ASTM C 127

ASTM C 128

ASTM C 131

ASTM C 136

ASTM C 29/ C 29M

ASTM C 88

ASTM D 1556

ASTM D 1557

ASTM D 2167

ASTM D 2487

ASTM D 422

ASTM D 4318

ASTM D 6938

(2004) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

(2007) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

(2007) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absorption of Coarse Aggregate

(2007a) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absor ption of Fine Aggregate

(2006) St andard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2007) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggr egat e

(2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul fate

(2007) Density and Unit Wight of Soil in
Pl ace by the Sand- Cone Met hod

(2007) Standard Test Methods for

Laborat ory Conpaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN-m nB)

(2008) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Method

(2006e1) Soils for Engi neering Purposes
(Unified Soil O assification System

(1963; R 2007) Particle-Size Analysis of
Soil's

(2005) Liquid Linmt, Plastic Linmt, and
Plasticity Index of Soils

(2007a) Standard Test Method for In-Place
Density and Water Content of Soil and
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Soi | - Aggregat e by Nucl ear Met hods (Shal |l ow

Dept h)

ASTM D 75/ D 75M (2009) Standard Practice for Sanpling
Aggr egat es

ASTM E 11 (2009) Wre Coth and Sieves for Testing
Pur poses

1.3 DEFI NI TI ONS
For the purposes of this specification, the followi ng definitions apply.
1.3.1 Aggr egat e Base Course

Aggr egat e base course (ABC) is well graded, durable aggregate uniformy
noi stened and nechanically stabilized by conpaction.

1.3.2 Graded- Crushed Aggregate Base Course

Graded- crushed aggregate (GCA) base course is well graded, crushed, durable
aggregate uniformy noistened and nmechanically stabilized by conpaction.
GCAis simlar to ABC, but it has nore stringent requirenents and it
produces a base course with higher strength and stability.

1.3.3 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the maxi num | aboratory dry density obtai ned by
the test procedure presented in ASTM D 1557 abbrevi ated as a percent of

| aboratory maxi mumdry density. Since ASTM D 1557 applies only to soils
that have 30 percent or |ess by weight of their particles retained on the
19.0 mr 3/4 inch sieve, the degree of conpaction for material having nore
than 30 percent by weight of their particles retained on the 19.0 mr 3/4
inch sieve are expressed as a percentage of the |aboratory maxi numdry
density in accordance with AASHTO T 180 Method D and corrected with

AASHTO T 224.

1.4 SYSTEM DESCRI PTI ON

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: |If desirable, requirenments for types of
equi prent applicable to nmethods of construction
based on local conditions will be included.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be nmaintained in
satisfactory working condition at all tinmes. Provide adequate equi prent
havi ng the capability of producing the required compaction, neeting grade
controls, thickness control, and snoot hness requirenents as set forth
her ei n.

1.5 SUBM TTALS

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
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required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Pl ant, Equi pnrent, and Tool s

Li st of proposed equi pnent to be used in perfornmance of
construction work, including descriptive data.

Waybi I I's and Delivery Tickets

Copi es of waybills and delivery tickets during the progress of
t he wor k.

SD-06 Test Reports

Sanpling and Testing[; GI[; G [_____ 11
Field Density Tests[; G [;: G [____ 1]

Certified copies of test results for approval not |ess than [30]
[ ] days before material is required for the work.

Calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated.
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Copies of field test results within [24] [
tests are perforned.

] hours after the

1.6 QUALI TY ASSURANCE

Sanpling and testing are the responsibility of the Contractor and perforned
by a testing | aboratory approved in accordance with Section 01 45 01 USACE
QUALI TY CONTROL. Work requiring testing will not be permitted until the
testing | aboratory has been inspected and approved. Test the materials to
establish conpliance with the specified requirenents; performtesting at
the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests. Furnish copies of test results to the Contracting
Oficer within 24 hours of conpletion of the tests.

1.6.1 Sanpl i ng

Take sanmples for laboratory testing in conformance with ASTM D 75/ D 75M.
When deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.6.2 Test s

Performthe following tests in conformance with the applicabl e standards
listed.

1.6.2.1 Si eve Anal ysis

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: Testing in accordance with ASTM D 422 will be
requi red when the materials need to be tested for

t he percentage passing the 0.02 nmparticle size.
See paragraph G adation Requirenents.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Make sieve analysis in conformance with ASTM C 117 and ASTM C 136. Si eves
shall conformto ASTM E 11. [Particle-size analysis of the soils shall
al so be conpleted in conformance with ASTM D 422].

1.6.2.2 Liquid Limt and Plasticity Index
Determine liquid limt and plasticity index in accordance with ASTM D 4318.

1.6.2.3 Moi sture-Density Determnations

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: ASTM D 1557 will be used for naxi num density
determinations, if gradation 3 is used (less than
30% retained on the 19 nm (3/4") sieve). AASHTO T
180, Method D will be used for the maxi num density
determ nations, if gradations 1 or 2 are used (nore
than 30% retained on the 19 mm (3/4") sieve).

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

Determ ne the | aboratory maxi mum dry density and optimum noi sture content
in accordance with [ASTM D 1557] [ AASHTO T 180, Method D and corrected with
AASHTO T 224].
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1.6.2.4 Field Density Tests

Measure field density in accordance with ASTM D 1556, ASTM D 2167 or

ASTM D 6938. [For the nethod presented in ASTM D 1556 use the base plate
as shown in the drawing.] [For the nethod presented in ASTM D 6938 check
the calibration curves and adjust them if necessary, using only the sand
cone nmethod as described in paragraph Calibration, of the ASTM
publication. Tests performed in accordance with ASTM D 6938 result in a
wet unit weight of soil, and ASTM D 6938 shall be used to deternine the
nmoi sture content of the soil. The calibration curves furnished with the
noi st ure gauges shall al so be checked along with density calibration checks
as described in ASTM D 6938. The calibration checks of both the density
and noi sture gauges shall be rmade by the prepared containers of nmateria
met hod, as described in paragraph Calibration of ASTM D 6938, on each
different type of material being tested at the beginning of a job and at
intervals as directed.]

1.6.2.5 Wear Test

Perform wear tests on [ABC] [and] [GCA] course material in conformance with
ASTM C 131.

1.6.2.6 Soundness

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Retain this paragraph only for graded-crushed
aggregat e base course.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Per f orm soundness tests on GCA in accordance with ASTM C 88.

1.6.2.7 Wei ght of Sl ag

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This paragraph will be omitted when it is
highly unlikely that slag will be supplied as base

course materi al
EIR IR R b R S I S I I IR I I I I I R R S I I R I R I I IR I R R b I R I I I I I b I S I b b I b I b I b I R I b b b b 3 S b I b I b b b I

Det erm ne wei ght per cubic neter foot of slag in accordance wth
ASTM C 29/ C 29N on the [ABC] [and] [GCA] course material.

1.6.3 Testing Frequency

1.6.3.1 Initial Tests

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: The 0.02 nm sieve analysis requirenments will

be included when frost susceptibility concerns exist.
EE IR I Sk S S I S S S S R R Rk S I S Sk S kR R S I Ik S S I R Rk I I O S

Perform one of each of the following tests, on the proposed material prior
to comenci ng construction, to denonstrate that the proposed material neets
all specified requirenments when furnished. |If nmaterials fromnore than one
source are going to be utilized, this testing shall be conpleted for each
sour ce.

a. Sieve Analysis [including the 0.02 nm No. 635 sieve].
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b. Liquid linmt and plasticity index.
c. Misture-density relationship.

d. \Wear.

e. [Soundness].

f. [Weight per cubic neter foot of Slag].

g [____ l.

6.3.2 In Place Tests

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: If recycled concrete aggregate (RCA) is
proposed as an aggregate source, include the |ast
bracket ed sentence

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Perform each of the followi ng tests on sanples taken fromthe placed and
conpacted [ABC] [and] [GCA]. Sanples shall be taken and tested at the
rates indicated. [Performsanpling and testing of recycled concrete
aggregate at twice the specified frequency until the material uniformty is
est abl i shed.]

a. Performdensity tests on every lift of material placed and at a
frequency of one set of tests for every [250 square neters 250 square
yards] | ], or portion thereof, of conpleted area.

b. Performsieve analysis [including the 0.02 nm No. 635 sieve] on
every lift of material placed and at a frequency of one sieve analysis
for every [500 square neters 500 square yards] | ], or portion

t hereof, of mmterial placed.

c. Performliquid limt and plasticity index tests at the sane
frequency as the sieve analysis.

d. Measure the total thickness of the base course at intervals, in

such a manner as to ensure one neasurenent for each [500] | ] square
neters yards of base course. Measurenents shall be nade in 75 mr 3

i nch diameter test holes penetrating the base course.

6.4  Approval of Material

Sel ect the source of the material [30] [__ ] days prior to the time the
material will be required in the work. Tentative approval of material wll
be based on initial test results. Final approval of the materials will be
based on sieve analysis, liquid limt, and plasticity index tests perforned
on sanples taken fromthe conmpleted and fully conpacted course(s).

7 ENVI ROVENTAL REQUI REMENTS

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: This paragraph may be deleted in localities
where freezing tenperatures do not occur, and

el sewhere when it is definitely known that the work
will not be carried on during periods when such
tenperatures are to be expected. Qherwise, this
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requi renent will be retained, but the protective
nmeasures specified may be nodified to suit |oca
conditions and i ndividual project requirenents.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Perform construction when the atnospheric tenperature is above 2 degrees C
35 degrees F. Wen the tenperature falls bel ow 2 degrees C 35 degrees F
protect all conpleted areas by approved methods against detrinmental effects
of freezing. Correct conpleted areas danaged by freezing, rainfall, or

ot her weat her conditions to neet specified requirenents.

PART 2 PRODUCTS

2.1 AGCREGATES

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: WMaterial requirenents from State or other

| ocal hi ghway agency specifications nay be

i ncorporated in contract docunments for constructing
aggregat e base course for roads, streets, or simlar
use pavenents if the follow ng conditions are net:

a. Percentage of material by weight passing the
0.075 mm (No. 200) sieve will not exceed 8.

b. \Where local conditions dictate a
non-frost-susceptible material, particles passing
the 0.02 mmparticle size will not exceed 3 percent.

c. Portion of the material passing the 0.425 nm
(No. 40) sieve nust have a liquid lint not greater
than 25 and a plasticity index not greater than 5.

d. Projects requiring not nore than 600 cubic
meters (750 cubic yards) of material nust be
approved by the Division Engineer

e. Projects requiring nore than 600 cubic neters
(750 cubic yards) nust be approved by AFCESA, Navy
EFD, or TSMCX prior to incorporation in the contract
docunents. A copy of the specifications or proper
reference thereto and information regarding traffic
conditions and facilities to be paved will be
submitted to the AFCESA, Navy EFD or TSMCX, with the
request for approval

f. Materials to be used for GCA nust also neet the
specified L. A Abrasion and Sul fate Soundness
requirenents.

g. Rounded aggregates (such as river-run gravel)
will not be allowed since they do not provide
sufficient interlocking action to produce the
desired strengths and durability.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Provide [ABC] [and] [GCA] consisting of clean, sound, durable particles of
crushed stone, crushed slag, crushed gravel, [crushed recycled concrete,]
angul ar sand, or other approved material. [ABC shall be free of |unps of
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clay, organic nmatter, and other objectionable materials or coatings.] [GCA
shall be free of silt and clay as defined by ASTM D 2487, organic matter,
and ot her objectionable materials or coatings.] The portion retained on the
4.75 mm No. 4 sieve is known as coarse aggregate; that portion passing the
4.75 mm No. 4 sieve is known as fine aggregate.

1.1 Coar se Aggregate

Provi de coarse aggregates with angular particles of uniformdensity. Wen
the coarse aggregate is supplied fromnore than one source, aggregate from
each source shall neet the specified requirenments and shall be stockpil ed
separately.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall meet all the requirenments specified bel ow

b. Crushed Stone: Provide crushed stone consisting of freshly mned
quarry rock, neeting all the requirenents specified bel ow

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Verify the subgrade soil contains |less than
0.3 percent of sulfates, to prevent expansive
ettringite reaction with the recycled concrete. See
TM 5-822- 14, AFJMAN 32-1019, Appendix C for testing
procedure. Oherw se, delete recycled concrete

opt i on.
EE IR I Sk S S I S S I O R R R Rk I I S Sk S Ik I Sk I S R R R Rk S S I kS kI S O R I

c. Crushed Recycled Concrete: Provide crushed recycled concrete

consi sting of previously hardened portland cenment concrete or other
concrete contai ning pozzol anic binder material. The recycled nateria
shall be free of all reinforcing steel, bitum nous concrete surfacing,
and any other foreign material and shall be crushed and processed to
neet the required gradations for coarse aggregate. The recycled
concrete aggregate shall have a percent of expansion not to exceed 0.08
percent, when tested in accordance with ASTM C 1260. Reject recycled
concrete aggregate exceeding this value. Crushed recycled concrete
shall neet all other applicable requirements specified bel ow

d. Crushed Slag: Crushed slag shall be an air-cool ed bl ast-furnace

product having an air dry unit weight of not |ess than 1120 kg/cubic

neter 70 pcf as determ ned by ASTM C 29/ C 29V, and shall neet all the
requi renents specified bel ow.

.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nore than 50 percent | oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
The anmount 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;
an el ongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregates
shal |l contain at |east 50 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at |east

equal to 75 percent of the smallest mdsectional area of the piece. Wen
two fractures are contiguous, the angl e between planes of the fractures
must be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured fromgravel particles 50 percent of

whi ch, by weight, are retained on the maxi num si ze sieve listed in TABLE 1.
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2.1.1.2 Gr aded- Crushed Aggregate Base Course

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: The percentages of wear and soundness
applicable to the specific job will be specified. A
wear value of 40 will be used except that a val ue up
to 50 percent may be used where | ocal experience
indicates that the material is satisfactory.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

GCA coarse aggregate shall not show nore than [40] [50] percent |oss when
subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
GCA coarse aggregate shall not exhibit a |oss greater than 18 percent

wei ght ed average, at five cycles, when tested for soundness in nagnesi um
sul fate, or 12 percent weighted average, at five cycles, when tested in
sodi um sul fate in accordance with ASTM C 88. The amount of flat and

el ongated particles shall not exceed 20 percent for the fraction retained
on the 12.5 mr 1/2 inch sieve nor 20 percent for the fraction passing the
12.5 mr 1/2 inch sieve. A flat particle is one having a ratio of width to
thi ckness greater than 3; an el ongated particle is one having a ratio of
length to width greater than 3. In the portion retained on each sieve
specified, the crushed aggregate shall contain at |east 90 percent by

wei ght of crushed pieces having two or nore freshly fractured faces with
the area of each face being at |least equal to 75 percent of the small est

m dsectional area of the piece. Wen tw fractures are contiguous, the
angl e between planes of the fractures nust be at |east 30 degrees in order
to count as two fractured faces. Crushed gravel shall be manufactured from
gravel particles 90 percent of which by weight are retained on the naximum
size sieve listed in TABLE 1.

2.1.2 Fi ne Aggregate

Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall neet the specified requirenents.

2.1.2.1 Aggr egat e Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed
recycled concrete fines, or other finely divided mneral nmatter processed
or naturally conbined with the coarse aggregate.

2.1.2.2 Graded- Crushed Aggregate Base Course

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The GCA fine aggregate will be entirely the
product of crushing, but need not be of the sane

mat eri al crushed for the coarse aggregate. Retain
only the statenent describing the method of crushing
desired.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Provi de GCA fine aggregate consisting of angular particles produced by
crushing stone, slag, [recycled concrete,] or gravel that neets the
requirenents for wear and soundness specified for GCA coarse aggregate.

[ Fine aggregate shall be produced by crushing only particles larger than
4.75 mm No. 4 sieve in size. The fine aggregate shall contain at |east 90
percent by wei ght of particles having two or nore freshly fractured faces

SECTION 32 11 23 Page 14



in the portion passing the 4.75 mr No. 4 sieve and retained on the 2 mr No.
10 sieve, and in the portion passing the 2 mm No. 10 sieve and retained on
the 0.425 mr No. 40 sieve.] [Fine aggregate shall be manufactured from
gravel particles 95 percent of which by weight are retained on the 12.5 mr
1/2 inch sieve.]

2.1.3 Gradation Requirenents

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Specify the gradation or gradations
applicable to the specific job. The maxi num size of
aggregates will be specified in the blank space

The frost susceptibility requirenent will be del eted
in areas where the material is not subject to frost
action. On the basis of local conditions, the
percent age passing the 0.075 nmm (No. 200) sieve nay
be further restricted to help control the anount of
particles passing the 0.02 mm (No. 635) particle
size. However, the cleaner gradations can have
reduced stability. |If nore than one gradation is
mai nt ai ned, the designer nust edit this
specification and/or the project drawi ngs to nake
sure it is evident where these different gradations
are to be used.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Apply the specified gradation requirenents to the conpl eted base course.
The aggregates shall be continuously well graded within the limts
specified in TABLE 1. Sieves shall conformto ASTME 11

TABLE 1. GRADATI ON OF AGGREGATES

Percent age by Wi ght Passing Square- Mesh Sieve

Si eve

Desi gnati on No. 1 No. 2 No. 3
50. 0 mm 100 ---- ----
37.5 mm 70- 100 100 ----
25.0 mMm 45- 80 60- 100 100
12.5 mm 30- 60 30- 65 40-70
4.75 mm 20- 50 20- 50 20- 50
2.00 mm 15-40 15- 40 15- 40
0. 425 mm 5-25 5-25 5-25
0. 075 nm 0-8 0-8 0-8

TABLE 1. GRADATI ON OF AGGREGATES
Percent age by Wi ght Passi ng Square- Mesh Sieve

Si eve

Desi gnati on No. 1 No. 2 No. 3
2 inch 100 ---- ----
1-1/2 inch 70-100 100 ----
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2.

TABLE 1. CRADATI ON OF AGGREGATES

Percent age by Wi ght Passi ng Square- Mesh Sieve

Si eve

Desi gnati on No. 1 No. 2 No. 3
1 inch 45- 80 60- 100 100
1/2 inch 30- 60 30- 65 40-70
No. 4 20- 50 20- 50 20- 50
No. 10 15-40 15-40 15-40
No. 40 5-25 5-25 5-25
No. 200 0-8 0-8 0-8

NOTE 1: Particles having diameters |ess than 0.02 mr No. 635 shall not be
in excess of 3 percent by weight of the total sanple tested.

NOTE 2: The values are based on aggregates of uniformspecific gravity.

If materials fromdifferent sources are used for the coarse and fine
aggregates, they shall be tested in accordance with ASTM C 127 and

ASTM C 128 to determine their specific gravities. |If the specific
gravities vary by nore than 10 percent, the percentages passing the various
si eves shall be corrected as directed by the Contracting O ficer.

2 LIQU D LIMT AND PLASTI CI TY | NDEX

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: Aggregate should be nonplastic or as nearly
so as possible. Values shown are the absolute
maxi mum al | owabl e values for liquid limt and
plasticity index.
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Apply liquid limt and plasticity index requirenents to the conpleted
course and to any conponent that is blended to neet the required

gradation. The portion of any component or of the conpleted course passing
the 0.425 m No. 40 sieve shall be either nonplastic or have a liquid limt
not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON

3.

3.

1 GENERAL REQUI REMENTS

When the [ABC] [or] [GCA] is constructed in nore than one |ayer, clean the
previously constructed | ayer of |oose and foreign matter by sweeping with
power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Provide adequate drai nage
during the entire period of construction to prevent water fromcollecting
or standing on the working area. Provide line and grade stakes as
necessary for control. G ade stakes shall be in lines parallel to the
centerline of the area under construction and suitably spaced for string
l'i ning.

2 OPERATI ON OF AGGREGATE SOURCES

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: |Investigate the availability of
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3.

Gover nnent - owned aggregate source that neets the
specification requirenent. If none is avail able,
delete material in the brackets.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Clearing, stripping, and excavating are the responsibility of the
Contractor. QOperate the aggregate sources to produce the quantity and
quality of materials nmeeting the specified requirements in the specified
time limt. [Upon conpletion of the work, the aggregate sources on
Government property shall be conditioned to drain readily and shall be left
in a satisfactory condition.] Aggregate sources on private |ands shall be
conditioned in agreement with local laws or authorities.

.3 STOCKPI LI NG MATERI AL

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: | n cases where nmaterial previously stockpiled
under a separate contract is utilized in the
construction of the base course, this requirenent
will be included in the specifications. When
applicable, a separate itemof work will be shown in
the bid schedule to provide for the use of
previously stockpiled materials.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Clear and |l evel storage sites prior to stockpiling of material. Stockpile
all materials, including approved material avail able from excavation and
grading, in the manner and at the | ocations designated. Aggregates shal
be stockpiled on the cleared and | evel ed areas desi gnated by the
Contracting Oficer to prevent segregation. Materials obtained from

di fferent sources shall be stockpiled separately.

4 PREPARATI ON OF UNDERLYI NG COURSE

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: Only the reference to the specification
section that covers the preparation of the
underlying course will be retained; other references
will be deleted. The surface of the cohesionless
subgrade or subbase may require stabilization prior
to placenent of the base course. This may be
acconpl i shed by conpacting a |ayer of crushed

aggregate into the surface. It may al so be obtained
by met hods based on | ocal experience. The additiona
crushed aggregate will be considered as part of the

underlying course and may be paid for or included in
the specification section that covers the
preparati on of subgrade or subbase for the

particul ar project.
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Prior to constructing the base course(s), the underlying course or subgrade
shal | be cleaned of all foreign substances. At the time of construction of
the base course(s), the underlying course shall contain no frozen

material. The surface of the underlying course or subgrade shall neet

speci fied conmpaction and surface tol erances. The underlying course shal
conformto [Section 31 00 00 EARTHWORK] [ Section 32 11 16 SUBBASE

COURSES]. Ruts or soft yielding spots in the underlying courses, areas
havi ng i nadequat e conpaction, and devi ati ons of the surface fromthe
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requirements set forth herein shall be corrected by | oosening and renoving
soft or unsatisfactory material and by addi ng approved material, reshaping
to line and grade, and reconpacting to specified density requirements. For
cohesi onl ess underlyi ng courses containing sands or gravels, as defined in
ASTM D 2487, the surface shall be stabilized prior to placenent of the base
course(s). Stabilization shall be acconplished by nmixing [ABC] [or] [ GCA]
into the underlying course and conpacting by approved nethods. The
stabilized material shall be considered as part of the underlying course
and shall neet all requirements of the underlying course. The finished
under | ying course shall not be disturbed by traffic or other operations and
shall be nmaintained in a satisfactory condition until the base course is

pl aced.

3.5 | NSTALLATI ON

3.5.1 M xing the Materials

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: More details of applicable nethods of
pl aci ng, mxing, and spreading will be included when
appropri at e.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

M x the coarse and fine aggregates in a stationary plant, or in a traveling
pl ant or bucket | oader on an approved paved working area. Mke adjustnents
in mxing procedures or in equipnment, as directed, to obtain true grades,
to mnimze segregation or degradation, to obtain the required water
content, and to insure a satisfactory base course neeting all requirenents
of this specification.

3.5.2 Pl aci ng

Pl ace the m xed material on the prepared subgrade or subbase in |ayers of
uni formthickness with an approved spreader. Wen a conpacted |ayer 150 mr
6 inches or less in thickness is required, place the material in a single

| ayer. When a conpacted layer in excess of 150 mr 6 inches is required,

pl ace the material in layers of equal thickness. No layer shall be thicker
than 150 mr 6 inches or thinner than 75mr 3 i nches when conpacted. The

| ayers shall be so placed that when conpacted they will be true to the
grades or levels required with the | east possible surface disturbance.
Where the base course is placed in nore than one |ayer, the previously
constructed | ayers shall be cleaned of |oose and foreign nmatter by sweeping
wi th power sweepers, power broons, or hand broons, as directed. Such
adjustrents in placing procedures or equi pment shall be made as may be
directed to obtain true grades, to m nimze segregati on and degradation, to
adj ust the water content, and to insure an acceptabl e base course.

3.5.3 Grade Control

The fini shed and conpl eted base course shall conformto the lines, grades,
and cross sections shown. Underlying material (s) shall be excavated and
prepared at sufficient depth for the required base course thickness so that
the finished base course and the subsequent surface course will neet the
desi gnat ed grades.

3.5.4 Edges of Base Course
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NOTE: The extra width of material is provided for a
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3.

wor ki ng platformduring construction. This will
provi de the paving equi prent a solid surface to
track on and will help ensure a snoother pavenent.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

The base course(s) shall be placed so that the conpleted section will be a
m ni mumof [600] [__ ] mm [2] [ ] feet wider, on all sides, than the
next |ayer that will be placed above it. Additionally, place approved fil
materi al along the outer edges of the base course in sufficient quantities
to conpact to the thickness of the course being constructed, or to the

thi ckness of each layer in a nultiple |ayer course, allowing in each
operation at least a 600 mr 2 foot width of this material to be rolled and
conmpacted sinmultaneously with rolling and conmpacting of each | ayer of base
course. |If this base course material is to be placed adjacent to another
pavenent section, then the layers for both of these sections shall be

pl aced and conpacted along this edge at the sane tine.

.5.5 Conpaction

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Appropriate percentage will be inserted in
the first bracketed bl ank. Cohesionless naterials
are often free-draining; as such, the optinmm water
content is nornmally limted to the naxi num wat er
content the material will retain. This is usually
evi denced by free water running fromthe nold during
conpaction testing.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Conpact each | ayer of the base course, as specified, with approved
compacti on equi pnment. Maintain water content during the conpaction
procedure to within plus or mnus [2] [__ ] percent of the optinmum water
content determined fromlaboratory tests as specified in paragraph SAVPLI NG
AND TESTING Begin rolling at the outside edge of the surface and proceed
to the center, overlapping on successive trips at |east one-half the width
of the roller. Alternate trips of the roller shall be slightly different

l engths. Speed of the roller shall be such that displacement of the
aggregate does not occur. In all places not accessible to the rollers, the
m xture shall be compacted w th hand-operated power tanpers. Continue
conpaction until each |ayer has a degree of conpaction that is at |east
[100] [___ ] percent of |aboratory naxi mumdensity through the full depth
of the layer. Make such adjustnents in conpacting or finishing procedures
as may be directed to obtain true grades, to mninize segregation and
degradation, to reduce or increase water content, and to ensure a
satisfactory base course. Any materials that are found to be

unsati sfactory shall be renobved and replaced with satisfactory material or
reworked, as directed, to neet the requirenents of this specification.

5.6 Thi ckness
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NOTE: When base courses are constructed | ess than
150 mm (6 inches) in total thickness, a deficiency
of 13 mm (1/2 inch) in thickness of any area of such
pavi ng i s considered excessive. Applicable to job
conditions, the thickness-tol erance provisions may
be nodified as required, restricting al

deficiencies to not over 6 nm(1/4 inch).

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

SECTION 32 11 23 Page 19



3.

Construct the conpacted thickness of the base course as indicated. No

i ndi vidual |ayer shall be thicker than 150 mr 6 i nches nor be thinner than
75 mm 3 inches in conpacted thickness. The total conpacted thickness of
the base course(s) shall be within 13 mr 1/2 inch of the thickness

i ndicated. Where the neasured thickness is more than 13 mm 1/2 inch
deficient, correct such areas by scarifying, adding new naterial of proper
gradation, rebl ading, and reconpacting as directed. Were the measured
thickness is nore than 13 nm 1/2 inch thicker than indicated, the course
shal | be considered as conformng to the specified thickness requirenents.
Average job thickness shall be the average of all thickness neasurenents
taken for the job, but shall be within 6 mm 1/4 inch of the thickness

i ndicated. The total thickness of the base course shall be neasured at
intervals in such a manner as to ensure one neasurenent for each [500]
[ ] square neters yards of base course. Measurenments shall be nade in
75 mm 3 inch dianeter test holes penetrating the base course.

5.7 Proof Rolling
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NOTE: Drawi ngs should be checked to ensure that any
suppl enmentary information required by this paragraph
has been shown and that there is no conflict between
the drawi ngs and the specifications.

Proof rolling is only applicable for flexible
airfield pavenment (see UFC 3-260-02). This
paragraph will be deleted fromall project
specifications for courses under road pavenent and
under rigid airfield pavenent unless it is
specifically required by the design engineer. Proof
rolling is not needed for airfield shoul der
pavenent s.

Air Force Bases: Proof roll each |ayer of base
course of Type A traffic areas and the center 23
nmeters (75 feet) of heavy, nodified heavy, and
medi um | oad runways with 30 coverages.

Navy and Marine Corps Airfields: Proof roll top of
conpl et ed base course on center 12 neters (40 feet)
of taxiways and on center 30.5 nmeters (100 feet) of
runways with 8 coverages. Apply 4 coverages to al

ot her paved areas, exclusive of runway overrun and
bl ast protection areas.

Army Airfields: On Cass IV airfields with runways
greater than 1525 neters (5000 feet), proof rol
each layer of base course in Type Atraffic areas
and center 23 neters (75 feet) of runways with 30
cover ages.
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Proof rolling of the areas indicated shall be in addition to the conpaction
specified and shall consist of the application of [__ ] coverages with a
heavy pneumatic-tired roller having four or nore tires, each |loaded to a

m ni mum of 13,600 kg 30,000 pounds and inflated to a m ni num of 1034 kPa
125 psi. In areas designated, apply proof rolling to the top of the
underlying material on which the base course is laid and to each | ayer of
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3.

base course [top of the conpleted [ABC] [GCA] course]. Mintain water
content of the underlying material at optimumor at the percentage directed
fromstart of conpaction to conpletion of proof rolling of that |ayer.
Water content of each |ayer of the base course shall be mmintained at the
opti mum percentage directed fromstart of conpaction to conpletion of proof
rolling. Any base course nmaterials or any underlying materials that
produce unsatisfactory results by proof rolling shall be renobved and
replaced with satisfactory materials, reconpacted and proof rolled to neet
these specifications.

.5.8 Fi ni shi ng

The surface of the top |ayer of base course shall be finished after [fina
compaction] [and] [proof rolling] by cutting any overbuild to grade and
rolling with a steel-wheeled roller. Thin |ayers of material shall not be
added to the top layer of base course to neet grade. |If the elevation of
the top | ayer of base course is 13 mr 1/2 inch or nore bel ow grade, then
the top | ayer should be scarified to a depth of at least 75 mr 3 inches and
new material shall be blended in [and conpacted] [, conpacted and proof
rolled] to bring to grade. Adjustments to rolling and finishing procedures
shall be nade as directed to mninize segregation and degradation, obtain
grades, mmintain noisture content, and insure an acceptabl e base course.
Shoul d the surface becone rough, corrugated, uneven in texture, or traffic
marked prior to conpletion, the unsatisfactory portion shall be scarified,
rewor ked and reconpacted or it shall be replaced as directed.

.5.9 Snmoot hness

The surface of the top |ayer shall show no deviations in excess of 10 mr
3/8 inch when tested with a 3.66 neter 12 foot straightedge. Take
nmeasurenments in successive positions parallel to the centerline of the area
to be paved. Measurenents shall al so be taken perpendicular to the
centerline at [15] [__ ] meter [50] [___ ] foot intervals. Deviations
exceeding this anmpbunt shall be corrected by renpbving material and repl acing
with new material, or by reworking existing material and conpacting it to
neet these specifications.

6 TRAFFI C
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NOTE: Traffic will not be allowed on any base
course placed for airfield pavenents. For roads,
traffic should only be allowed on the base courses
when it cannot be diverted el sewhere; but
precautions should be taken to Iimt the traffic and
keep heavy equi pnent off. Any damage caused by
traffic should be repaired to neet these
specification requirenents. Designer will choose
the appropriate bracketed information
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[Do not allow traffic on the conpleted base course]. [Conpleted portions
of the base course may be opened to linted traffic, provided there is no
marring or distorting of the surface by the traffic. Heavy equi pnent shal
not be permtted except when necessary to construction, and then the area
shal | be protected against marring or damage to the conpl eted work. ]
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3.

7 MAI NTENANCE

Mai ntain the base course in a satisfactory condition until the ful

pavenent section is conpleted and accepted. Mintenance shall include

i medi ate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any base course that is not paved over
prior to the onset of winter, shall be retested to verify that it stil
complies with the requirenents of this specification. Any area of base
course that is damaged shall be reworked or replaced as necessary to conply
with this specification.

. 8 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Any unsuitable materials that must be renoved shall be di sposed of [outside
the limts of Government-controlled land] [as directed] [in waste di sposa
areas indicated]. No additional paynents will be made for materials that

nust be repl aced.

-- End of Section --
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