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NOTE: This gui de specification covers the
requi renents for portland cenent-stabilized base or
subbase for airfields, roads and streets.

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 cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Criteria Change Request (CCR

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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NOTE: The followi ng information should be shown on
t he project draw ngs:

1. Location, type and thickness of base and subbase
mat eri al s.

2. Location of on-site aggregate sources when
appl i cabl e.

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

PART 1 GENERAL

1.1 REFERENCES

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: This paragraph is used to list the
publications cited in the text of the guide
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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 RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also 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 I R I R I R R R I R I R I R I R R R R R R S R R I R

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

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

( AASHTO)
AASHTO M 140 (2008) Emulsified Asphalt
AASHTO M 208 (2001; R 2005) Cationic Emulsified Asphalt
AASHTO M 81 (1992; R 2004) Cut-Back Asphalt
(Rapi d- Curing Type)
AASHTO M 82 (1975; R 2004) Cut-Back Asphal t

(Medi um Curing Type)
ASTM | NTERNATI ONAL ( ASTM

ASTM C 117 (2004) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

ASTM C 131 (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

ASTM C 136 (2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

ASTM C 150 (2007) Standard Specification for Portland
Cenent

ASTM C 171 (2007) Standard Specification for Sheet
Materials for Curing Concrete

ASTM C 29/ C 29M (2007) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggregat e

SECTION 32 11 33 Page 4



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

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

595

1140

1556

1557

1632

1633

2027

2028

2487

2922

3017

420

4318

558

559

560

75

977

(2008a) Standard Specification for Bl ended
Hydraulic Cenents

(2000; R 2006) Ampount of WNMaterial in Soils
Fi ner than the No. 200 (75-m croneter)
Si eve

(2007) Density and Unit Weight 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 kKN m nB)

(2007) WMaking and Curing Soil - Cenent
Conpression and Fl exure Test Specinmens in
the Laboratory

(2000; R 2007) Conpressive Strength of
Mol ded Soil - Cement Cylinders

(1997; R 2004) Cutback Asphalt
(Medi um Curing Type)

(1997; R 2004) Cutback Asphalt
(Rapi d- Curing Type)

(2006el1) Soils for Engineering Purposes
(Unified Soil Oassification Systen)

(2005) Density of Soil and Soil -Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

(2005) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

(1998; R 2003) Site Characterization for
Engi neering Design, and Construction
Pur poses

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

(2004) Moisture-Density (Unit Weight)
Rel ati ons of Soil-Cenent M xtures

(2003) Wetting and Dryi ng Conpacted
Soi | - Cenent M xt ures

(2003) Freezing and Thawi ng Conpact ed
Soi | - Cenent M xt ures

(2003) Standard Practice for Sanpling
Aggr egat es

(2005) Emulsified Asphalt
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NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH (NI CSH)

NI OSH 81-123 (1981) Cccupational Health CGuideline for
Chem cal Hazards, (Vols. 1, 2, and 3)

U S. CENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS CCC- C- 467 (Rev C) Coth, Burlap, Jute (or Kenaf)

1.2 SUBM TTALS

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

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

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

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) 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 Army projects.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmttal for
the Government.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es

[ Subbase aggregat €]
[ Base course aggregat e]
[ FI exi bl e pavenent base course]
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Ri gi d pavenent base course]

Submit duplicate sanples of material to be subjected to field
testing, as required in paragraph entitled "Field Sanmpling and
Testing." Select the source(s) and provide sanple of the
aggregate |listed above before the nmaterials are required for mx
design. [Subnmit duplicate sanples for approval at |east 30 days
prior to start of work. Do not use aggregate prior to receiving
written approval of the sanples]. Investigate new sources in
accordance with ASTM D 420. Take sanples frompits, borrow areas,
stockpiles or other locations in conformance with ASTM D 75 and
test. For determ ning optinum noi sture content and maxi num
density, sanples of the blended m xture(s) shall be representative
of the processing area before addition of cement.

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

NOTE: Select the type of base or subbase for the
requi red construction: airfields, roads, and

streets.
Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

SD- 05 Design Data

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: Specify at |east 28 days for approval of mx
designs. ldentify the type of stabilized course.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S
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NOTE: |In wet-dry and freeze-thaw conditions, cenent
may be added to the above conposite materials to
obtain stability and | oad-carrying capacity as
nmeasured by the conpressive strength, however:

(1) If high quality granular materials are not
avail abl e, the use of substandard materials fully
stabilized with cement is acceptable. For such
materi als, the amount of cement shoul d be determ ned
by ASTM test nethods of wetting-and-drying, and/or
freezi ng-and-thawi ng. Marginal naterials having
high plasticity or otherw se undesirable
characteristics, should be carefully eval uated based
on a percent weight [oss not to exceed 14 percent as
determ ned by ASTM D 559 or ASTM D 560. G adations
shall be limted to not nore than 45 percent of the
materi al should be retained on the 4.75 mr No. 4
sieve, and the maxi num size of materials linmted to
25 or 19 mr one or 3/4 inch.

(2) If the soil and aggregate nixture neet the
requi renents of the gradations given, the use of the
test procedures in accordance with ASTM D 559 and
ASTM D 560 nay be wai ved and the required anount of
cenent may be deternined on the basis of conpressive
strength. Maxi mum size of material for base course
is usually limted to 38 mr 1 1/2 inches, with

bet ween 30 and 45 percent retained on the 4.75 nm
No. 4 sieve. Wen freezing-and-thaw ng or
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wet ting-and-dryi ng does not occur in a specific

| ocation, the freeze-thaw test is valuable in that
the test will indicate the internal structura
weakness of the soil-cenent-aggregate m xture, which
ot herwi se appears nore slow y under

natural -occurring tenperature or noisture
fluctuati ons above the freezing point. The
freeze-thaw and wet-dry tests deternine the mninum
cement content required to produce a structura
material that will resist danage due to vol une
changes and are not neant to sinulate specific
climate environnents.

(3) NOTE FOR TABLE I: Use Table | and Gradation
(1) as a requirement of inmport materials for
airfield or nmajor road or street applications. For
non-critical applications, design an applicable

gradation [(2)] dependent upon the availability of

local materials, or delete Table 1 in its entirety.
EE IR I Sk O S I S I S I R Sk kS kS Ik S kR Sk

M x desi gn
Job-m x formul a

Submit a contractor-furnished mx design [thirty] [ ] days
prior to commencenent of work. After receiving approval of the

m x design, submt a job-mx fornula.

SD- 06 Test Reports

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

NOTE: Specify test reports for soil-cenent loss if
such tests are required at paragraph entitled
"Wei ght Loss of Specinens. "

e
Aggregate plasticity index
Si eve anal ysi s of aggregate
Conpr essive strength
Soi | -cenment wei ght | 0ss]
Aggregat e percentage of wear]
Exi sting soil noisture-density]
Liquid limt of aggregates
Plasticity index of aggregates
Si eve anal ysis of conbined nateri al
Conpressive strength of soil aggregate materi al

Opti mum noi sture content and maxi mum density
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1

Subnit results of ASTM C 136 sieve analysis and ASTM D 1633
conpressive strength testing.

SD-07 Certificates
Portl and cenent
Locati on of aggregate source
Met hod of installation
Construction equi pnent |ist
3 DELI VERY AND STORAGE
3.1 Cenment

Store cenent i mMmediately upon receipt. Store cenent in bags on pallets in
an airtight and weat herproof structure. Elevate pallets above surface a
di stance sufficient to prevent the absorption of mpoisture. Stack bags

cl ose together to reduce circulation of air, but do not stack agai nst
outside walls. The manner of storage shall pernmit easy access for

i nspection and identification of each shipment. Transfer bulk cenent to
el evated airtight and weat herproof bins. Cenent shall be free-flow ng and
free of lunps. Test cenent that has been in storage |onger than 6 nonths
by standard nortar tests or loss on ignition test and use such cenent only
wi th approval of the Contracting Officer. Show the date of receipt of

shi pnent on each bag of cenent.

.3.2 Aggr egat es

Store aggregates in a manner to mninize segregation and contanination. To
prevent the inclusion of contam nants, store aggregates on surfaces covered
with tightly |aid woden pl anks, sheet netal, or other hard and cl ean
material. Store aggregates of different sizes in separate piles. Form
stockpil es of coarse aggregates by spreading the materials in horizontal

| ayers not exceeding 1.5 neters 5 feet in depth. Stockpiling may be the
single-core type, cast and spread type or truck-dunped type. Should the
coar se aggregates becone segregated, re-m x the stockpile to conformto
specified grading requirenents. Aggregate obtained from bel ow existing

wat ertabl e shall be drained before use.

.3.3 Curing Materials

Deliver curing materials in original sealed containers showi ng trade nane,
speci fication nunber and manufacturer's name. Store in a manner that wll
prevent damage and contami nation

.4 ENVI RONMVENTAL CONDI T1 ONS

Do not construct [base] [subbase] when weather conditions wll
detrinentally affect quality of the finished course. Apply cenent when the
anbi ent tenperature is a nmininmumof 5 degrees C 40 degrees F and ri sing.

Do not apply cenent to aggregate materials that are frozen or contain

frost. |If anbient tenperature falls below 5 degrees C 40 degrees F
protect conpleted cenent-treated areas agai nst freezing. Reprocess,
reshape, and reconpact danaged material. Provide drainage to prevent water

fromcollecting or standing stabilized areas, and on the pul verized, m xed,
or partially mxed materials.
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5 QUALI TY ASSURANCE
5.1 Requi red Data

Subnmit |ocation of aggregate source in witing. Do not construe Governnent
approval of sanples as approval of the source of the sanples. Subnmit a
construction equi prent list, and nethod of proportioning, spreading,
compacting and curing to be used, [thirty] [ ] days prior to
comrencenent of work

PART 2 PRODUCTS

2.

2.

1 CEMENT

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: Specify the type of cenent, as required.
Exanpl e: When base materials are in contact with
soils having a noderate sul fate content (exceeding
0.20 percent or 2000 ppm), specify Type I, |ow

al kal i cenent.

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

ASTM C 150, [Type |I] [Type |I or 1] [Type Il, low alkali] or ASTM C 595
[ Type IP] [Type | PM.

2 AGCREGATE MATERI ALS

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: Select the type of base or subbase for the
requi red construction: airfields, roads, and

streets.
Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

[2.2.1 Subbase Aggregate

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Choose this paragraph or the paragraph and
subpar agraphs bel ow, entitled "Base Course
Aggregate.”

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

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: Sel ect gradation requirenents and ot her soi

i ndex val ues appropriate for base course or subbase
course materials. \Where high quality granul ar
materials are not available, select materials which
may be avail able on, or adjacent to, the project
site. Aggregate should be clean and free from
veget abl e matter and ot her del eterious substances.
Al so aggregates may be inported fromlocal or
comerci al sources. Material should consist of
sand-clay m xtures; gravel; crushed stone, slag or
gravel ; or conbinations of the above. Percentage of
wear shoul d not exceed 50 percent; dry unit wei ght
of slag should not be | ess than 1040 kil ogramns per
cubic neter 65 pounds per cubic foot; liquid limts
and plasticity indexes for flexible or rigid
pavenents should be in accordance with second
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techni cal "NOTE" in paragraph entitled "SD 05,
Design Data."

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

Sel ect aggregate materials which conformto ASTM D 2487, classified as GWN
GP, GM GC, SW SM SC, SP or conbination(s) thereof except as nodified.
Sanpl e materials in accordance with ASTM D 75. Plasticity index shall not
exceed 12 or liquid Iimt not nore than 21 when tested in accordance with
ASTM D 4318. [Dry weight of air cooled, blast-furnace slag shall be not

| ess than [1041] [1121] [__ ] kil ograns per cubic neter [65] [70] [__
pounds per cubic foot in accordance with ASTM C 29/ C 29VN]. Perform sieve
anal ysis in accordance with ASTM C 117 AND ASTM C 136. Conformto the
follow ng gradation limts:

TABLE |
Si eve Percent by Wi ght Passing
Desi gnati on
(1) [(2)]
4.75 mm 55 - 100 [ ]
2.00 mm 36 - 60 [ ]
150 micrometers 3- 20 [ ]
TABLE |
Si eve Percent by Wi ght Passing
Desi gnati on
(1) [(2)]
No. 4 55 - 100 [ ]
No. 10 36 - 60 [ ]
No. 100 3- 20 [ ]

1[2.2.2 Base Course Aggregate

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: Choose this paragraph and subparagraphs or
t he paragraph above, entitled "Subbase Aggregate."

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

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

NOTE: Sel ect gradation requirenents and ot her soi

i ndex val ues appropriate for base course or subbase
course materials. \Where high quality granul ar
materials are not available, select nmaterials which
may be avail able on, or adjacent to, the project
site. Aggregate should be clean and free from
veget abl e matter and ot her del eterious substances.
Al so aggregates may be inported fromlocal or
commrer ci al sources. Material should consist of
sand-clay m xtures; gravel; crushed stone, slag or
gravel ; or conbinations of the above. Percentage of
wear shoul d not exceed 50 percent; dry unit weight
of slag should not be |ess than 1040 kil ograns per
cubic neter 65 pounds per cubic foot; liquid limts
and plasticity indexes for flexible or rigid
pavenents should be in accordance with second
techni cal "NOTE" in paragraph entitled "SD 05,
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Design Data."

Rk R Sk kR IR Rk I kS S S S S I ARk Ik kS R R Rk S O R Rk Ik kb S I R b o

[ Crushed] [and] [uncrushed] coarse and f
accordance with ASTM D 75. Material pas
sieve shall have a maximumliquid limt
plasticity index of 12 in accordance wt
equi valent is to exceed 18. Performsie
ASTM C 117 and ASTM C 136.

[2.2.2.1

Fl exi bl e Pavenent Base Course

ine aggregate. Sanple materials in
sing the 425 mcroneters No. 40

of [25] [___ ] and a nmaxi num

h ASTM D 4318. The aggregate sand
ve analysis in accordance with

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

NOTE:

bel ow, entitled "Ri gid Pavenent

usi ng the paragraph above, ent

Aggregate. "

Choose t his subparagraph or the subparagraph

Base Course" when
itled "Base Course

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

Plasticity index of less than [6] [
in accordance with ASTM D 4318.
] percent in accordance with ASTM

Base Course

Plasticity index of less than [8] [
in accordance with ASTM D 4318.

1[2.2.2.2 Ri gi d Pavenent

12.2.2.3 Gradation of Aggregate

] and liquid limt less than [25]
[ Percent age of wear |ess than [50]
C 131.]

] and liquid limt less than [25]

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

NOTE:
Il

Aggregate for use in G

when m xed with Type |

in an anobunt not to exceed 5 percent

adation (1) of Table

nodi fi ed portland cenent

by wei ght of

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

Conformto

the dry aggregate and conpacted at optimum noi sture
content, the mninum conpressive strength of the
conmpacted mi xture shall be 5171 kPa 750 psi at 7
days. Aggregate for use in Gadation (2) of Table
Il cenent treated base shall have a conpressive
strength of 1725 kPa 250 psi before mxing with Type
Il nodified portland cenent in an anount not to
exceed 2 1/2 percent by weight of the dry aggregate
and conpacted at optinmum noi sture content to a

m ni mum conpressive strength of 4136 kPa 600 psi at
7 days. For specially designed gradations, [(3)],
of Table Il, see second technical "NOTE" in

par agraph entitled "Cenment Content."

the foll ow ng:

TABLE | |
Si eve Percent by Wi ght Passing
Desi gnati on
(1) (2) [(3)]
75 nm 100 [
63 nm 90- 100 [
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TABLE 11

Si eve Percent by Wi ght Passing
Desi gnati on
(1) (2) [(3)]
50 mm [ ]
37.5 mm [ |
25.0 mm 100 [ |
19.0 mMm 90- 100 [ ]
12.5 mm [ |
4.75 mm 55-70 55-70 [ ]
2.00 nm [ |
600 micrometers 12-55 [ ]
425 microneters [ ]
75 micronmeters 3-15 3-20 [ ]
TABLE ||
Si eve Percent by Wi ght Passing
Desi gnati on

(1) (2) [(3)]
3 inch 100 [ |
2 1/2 inch 90- 100 [ |
2 inch [ ]
1 1/2 inch [ |
1 inch 100 [ |
3/4 inch 0- 100 [ |
1/2 inch [ |
No. 4 5-70 55-70 [ ]
No. 10 [ |
No. 30 2-55 [ |
No. 40 [ |
No. 200 3-15 3-20 [ ]

12.3  WATER

Provi de potable, clean, fresh and free frominjurious anounts of oils,
acid, salt, alkali, organic matter and ot her substances deleterious to the
har deni ng of soil-cenent.

2.4  CEMENT- TREATED [ BASE] [ SUBBASE]

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: Select the type of base or subbase for the
required construction: airfields, roads, and
streets.

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

Uni formy bl end aggregates and cenment together, mixed with water. Provide
cenent treated [base] [subbase] produced with the follow ng characteristics

2.4.1 Conpressive Strength

Rk Ik kR IR Rk ko o S S S S R R Rk R Rk kR R I I I R Ik b o b o

NOTE: Determine the |oad capacity requirenents of
the base. Select nmethod (freeze-thaw nethod is nore
critical) for determ ning cenent contents for
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soi | -aggregate nixtures based on the nature of the
avail abl e soil materials, climte conditions
(wet-dry or freeze-thaw), and base requirenents. For
substandard granul ar nmaterials, select wet-dry

and/ or freeze-thaw tests for mx design and the
cenent contents to deternmine if the hardened
cenent-treated materials will remain hard or soften
from exposure to severe noisture variations and
alternate freezing and thawi ng conditions. Specify
conpressive strength tests to eval uate the hardened
characteristics of the soil-cenent nmixtures. Site
investigation is necessary to determine the nature
of existing on-site materials, and, if necessary,
the availability and need of inported sel ect
materials. The specifier should insure that the
following information is covered:

(1) Ildentify the type of base in the project
specification and on the draw ngs.

(2) Specify the type or quality of the aggregate or
soi |l -aggregate material before cenent is added.

(3) Specify test nethods for determ ning the exact
percentage of cenent required for the select
materials. Establish criteria for selecting the
cenment content to produce hard, durable cenent
stabilized base or subbase course. For substandard
materials, specify maxi num soil-cenent |osses for
speci nens tested that contain two or nore different
cenent contents at 12 cycles of wetting-and-drying
test or freezing-and-thawing test. For all types of
material, specify conpressive strength

determ nations of soil-cement mxtures for
preparation of mx design and for field control
tests. (M nimum unconfined conpressive strengths:
2064 kPa 300 psi for subbase and 4481 kPa 650 ps
for base course. See M L-HDBK-1021/4).

Rk Rk bk R R IR Rk I kS S S S R R R Rk kb S R R Rk kS I S b S I R o

Unconfi ned conpressive strength at optinum noi sture content a m ni num of
[4481] kPa [650] psi [ ] at 7 days when tested in accordance with
ASTM D 1633.

2.4.2 Cenent Cont ent

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Sel ect the applicabl e paragraph(s) fromthe
fol | owi ng:

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

[ When bl ended with soil aggregates and water, m xture shall neet the

i ndi cated conpressive strength not to exceed [[__ ] percent of cenent by
wei ght of drying aggregate for base] [and] [] ] percent of cenent by
wei ght of dry aggregate for subbase].]

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Use this paragraph when the cenent content is
known or can be approxi nated by verification from
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local material sources. |f such information is not
avai l abl e, substitute with an appropriate basis of
bi d paragraph or use unit prices. When conditions
are favorable cenent content nmay be as lowas 1 1/2
percent of weight of dry aggregate. Should design
requi renents for cenent content be higher than 4
percent for subbase and 6 percent for base course,
conmpare and consider other nore cost effective nmeans
of acconplishnment. Alternate or additive treatnents
with lime, fly ash, filter cloth etc. should al so be
consi dered. Conpressive strength mi ni na/ naxi m

i ndi cated in second technical "NOTE" in paragraph
entitled "SD 05, Design Data."

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

[ When bl ended with inported aggregates and water, nixture is to neet

i ndi cated conpressive strength while not exceeding [[6] [___ ] percent of
cement by wei ght of aggregate for base] [[3] | ] percent of cenent by
wei ght of aggregate for subbase].]

2.4.3 Wi ght Loss of Speci nens

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

NOTE: Sel ect the applicabl e paragraph(s) fromthe

fol | owi ng:
EE IR I Sk S b O Sk I S I R R Rk Ik S I S bk Sk S kI Sk kR Sk kS

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

NOTE: Sel ect both of these tests together, or use
the freeze-thaw test only (it is the nore critical).

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

[Less than 14 percent when subjected to 12 cycles of wet-dry tests in
accordance with ASTM D 559. ]

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

NOTE: Sel ect both of these tests together, or use

the freeze-thaw test only (it is the nore critical).
EE IR R I Sk S I O S S S S R R R Rk I S kS Rk S kI Rk S S kR

[Less than 14 percent when subjected to 12 cycles of freeze-thaw tests in
accordance with ASTM D 560. ]

2.5 M X DESI GN

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Specify 7-day conpressive tests when
high-quality granular materials are specified.
However, if available materials have between 37 and
63 percent retained on the 4.75 mm No. 4 sieve or if
material s are substandard in quality (cohesive) or
are excessive in fines, specify freezing and thaw ng
(ASTM D 560) tests in conjunction with conpressive
tests.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Select the type of base or subbase for the
required construction: airfields, roads, and
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2.

2.

2

streets.
Rk R Sk kR IR Rk I kS S S S S I ARk Ik kS R R Rk S O R Rk Ik kb S I R b o

Provide a m x design and job-mx fornula for [plant m x material]

[ mi xed-in-place material] for [subbase] [base] prepared by an approved

| aboratory. Show amount of cenent needed and the noisture-densityrel ations
of the conposite aggregate m xture in accordance with ASTM D 558. M x
design shall include certified test reports showing results of tests [and
results of 7-day conpressive tests] [and results of 7-day conpressive tests
and wetting and drying tests] [and results of 7-day conpressive test and
the freezing and thawing tests]. Mld a mninumof [two] [three] [four]
cylinders of each cement nixture in accordance with ASTM D 1632, except
that test specinmen nolds shall be 100 mr 4 inches in diameter by 117 nr 4.6
inches high. Cure and test specinmens in accordance with ASTM D 1633 with
the follow ng exceptions: (1) cure specinens in noist roomat 100 percent
relative humdity for 7 days; and (2) after curing, cap specinens and
imerse in water at roomtenperature for a period of 4 hours prior to
testing. Before or during construction, if the source of any materials is
changed, or if there is any variation in quality of materials furnished,
conduct additional tests and adjust anobunt of cenent as required to obtain
the specified results.

6 CURI NG MATERI ALS

6.1 Bi t um nous Materia

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

NOTE: Cutback and Emul sified Asphalts: Prior to
speci fying cutback and emul sified asphalts contact
the State, County or Local Air Pollution Control
District for guidelines as to which asphalt nmateri al

is allowed in the applicable area.
EE R I Sk S S O S S S S R kS kS R R Rk I 2 kR Sk S S

.6.1.1 Li quid Asphalt

ASTM D 2027 or AASHTO M 82, Type [MC70] [MC250] for mediumcuring
asphalt; ASTM D 2028 or AASHTO M 81, type [RC-70] [RC-250] for rapid-curing
asphal t.

.6.1.2 Emul sified Asphalt

ASTM D 977 or AASHTO M 140, Type [RS-1] [RS-2] or AASHTO M 208[ CRS- 1]
[ CRS- 2] .

.6.2 Bur |l ap

FS CCC- G- 467.

.6.3 Pol yet hyl ene Sheeti ng

Wi te, opaque, free of defects, uniformin appearance, a mninum 0.10 M 4
mls thick. Water retention requirenents shall be in accordance with
ASTM C 171.

.6.4 Pol yet hyl ene- Coat ed Burl ap

VWhite, opaque, 0.10 mm 4 ml thick film inpregnated into, extruded on, or
permanently affixed to surface of one side of burlap weighing not |ess than
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0.30 kil ograns per square nmeter 9 ounces per square yardprior to coating.
Water retention requirenments shall be in accordance with ASTM C 171

2.6.5 Wat er pr oof Paper

Wiite topside. Water retention requirenents shall be in accordance with
ASTM C 171.

PART 3 EXECUTI ON
3.1 S| TE PREPARATI ON

3.1.1 Cl eani ng and G adi ng

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Select the type of base or subbase for the
required construction: airfields, roads, and
streets.

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

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

NOTE: Specify this paragraph where subgrade or
subbase preparation is required. Add conpaction
requirenents if Section 02301, "Earthwork for
Structures and Pavenents," is not utilized.

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

Clean debris fromthe area to be stabilized. Inspect [subgrade] [subbase]
for capability to withstand w thout displacenent, conpaction specified for
the aggregate-cenent m xture. Correct ruts, soft or yielding areas in

[ subgrade] [subbase] by renoving or adding nmaterial or aerating or wetting
materials as required. [Cear and grub,] grade [proof roll] and shape the
area to be stabilized to conformto lines, grades, and cross sections prior
to placing cenent-treated course [according to Section 31 00 00 EARTHWORK]
[wWith a mnimmconpaction of [__ ] percent of maxi mum density in
accordance with ASTM D 1557.] The surface shall be approved by the
Contracting Oficer prior to [base] [subbase] course placenent. Deternine
noi sture-density relationship of existing soils in accordance with

ASTM D 1557. Perform | aboratory tests on existing materials prior to
initial construction

3.1.2 Grade Contr ol

Maintain lines and grades indicated. Wen the stabilized course is part of
a pavenment which is to neet a fixed grade, construct a transition of
sufficient length to mninize abrupt or noticeabl e grade changes.

3.1.3 Qperation of Government Borrow Pits

Perform cl eani ng, stripping, and excavating in opening or operation of pits
or quarries. Open pits in a manner that will expose vertical faces of the
deposit for suitable working depths. Gbtain materials excavated frompits
in successive vertical cuts extending through exposed strata. Wste
pockets or strata of unsuitable materials overlying or occurring in the
deposit. Methods of operating pits and processi ng and bl endi ng of
materials may be changed or nodified by the Contracting O ficer wthout
adjustrments in the contract price when such action is necessary to obtain
material conformng to specified requirenents. Upon conpletion of work,

| eave condition of pits in accordance with Section [01 57 19.00 20
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TEMPROARY ENVI RONVENTAL CONTROLS. ]
3.2 M XI NG AND PLACI NG

3.2.1 M Xxi ng

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

NOTE: Specify central mxing plant when
cement-stabilized base is used under rigid airfield
pavenents which have butt-type construction joints
wi thout |oad transfer devices and for all airfield
base course applications under flexible pavenent.

For soil-cenment subgrade or subbase, specify

m xed-in-place nethod if mxing of cement to on-site
native materials or to inmport materials is required
at the site of the work. The nethod may al so be
used for subbase under rigid airfield pavenents when
butt-type construction joints are required in
contracts. Central-plant mixing is preferred for
cement stabilization for finer materials. (See DM
5.4 and M L-HDBK 1021/ 4).

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

M x cenment and aggregate [in a central mxing plant] [in a traveling plant]
[in place]. Proportion aggregate by weight or by volume in such quantities
that specified gradation, bearing ratio, liquid Iimt, and plasticity index
requirenents are net after [base] [subbase] has been placed and conpact ed.
Proportion cenent by weight in accordance with job-mx fornula. Provide
necessary noi sture content for specified conpaction by addition of water by
wei ght or by volume. M xing operations shall produce uniform bl endi ng and
the method of discharging shall not produce segregation

[3.2.2 Plant M x Materials

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

NOTE: Sel ect the applicabl e paragraph(s) fromthe

fol | owi ng:
EE IR I Sk S S I S I S I R R Rk Ik S S kS kS Ik Sk S kI kR Sk

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Specify central mnixing plant when
cenent-stabilized base is used under rigid airfield
pavenents which have butt-type construction joints
wi thout [ oad transfer devices and for all airfield
base course applications under flexible pavenent.

For soil-cenent subgrade or subbase, specify

m xed-in-place nethod if mxing of cenment to on-site
native materials or to inport materials is required
at the site of the work. The nethod may al so be
used for subbase under rigid airfield pavements when
butt-type construction joints are required in
contracts. Central-plant mxing is preferred for
cenment stabilization for finer materials. (See DM
5.4 and M L-HDBK 1021/ 4).

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Materials fromseveral sources which are blended and m xed or processed in
a central mxing plant or in a traveling mxing plant. [Prepare base
course materials for airfield portland cenment concrete pavenent in a
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central mixing plant.] Add cenent in accordance with job-m x fornmnula.
Uniformy mx materials with required anount of water. After mxing is
compl eted, transport the materials to, and spread on, prepared underlying
course w thout undue | oss of the noisture content.]

[M xed-In-Place Materials

Materi al s which are proportioned and ni xed or blended in place. Add cenent
in accordance with the job-mx formula. Apply water uniformy prior to and
during the mxing operation, if necessary, to maintain required noisture
content.

13.2.3 Pl aci ng

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: Specify central mxing plant when
cenent-stabilized base is used under rigid airfield
pavenents which have butt-type construction joints
wi thout |oad transfer devices and for all airfield
base course applications under flexible pavenent.

For soil-cenment subgrade or subbase, specify

m xed-in-place nethod if mxing of cenent to on-site
native materials or to inport materials is required
at the site of the work. The nethod may al so be
used for subbase under rigid airfield pavements when
butt-type construction joints are required in
contracts. Central-plant mixing is preferred for
cenent stabilization for finer materials. (See DM
5.4 and M L-HDBK 1021/ 4).

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

[ Loose] [compacted] thickness of individual |ayers shall not exceed [200] mm
[8] inches [__ ]. Wen stabilized course is constructed in nore than

one |l ayer, clean previously constructed |ayers of |oose and foreign natter

by sweeping with power sweepers or power broons, except that hand broons

may be used where pernitted by the Contracting Oficer. Not nore than 60

m nutes shall el apse between start of noist mxing and start of conpaction

of treated layer. Not nore than 30 minutes shall el apse between pl acenent

of cenment-treated aggregates in adjacent lanes. |If elapsed tinme exceeds 30

m nutes, provide construction joint. Layers are to be uniformin thickness.

3.2. 4 Conpacti on

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Specify degree of conpaction in accordance
with DM 5.4 or ML-HDBK-1021/4 for flexible and
rigid pavenents. (For exanple: Specify 100 percent
conpaction for base course of flexible airfield
pavenents; see M L-HDBK-1021/4).

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

Wth the exception of materials placed by traveling-plant nethod,
thoroughly | oosen blended materials to full depth by disks or scarifiers
and determ ne noisture content of mxture and conpare with | aboratory

opti mum noi sture content. Begin rolling and conpacti on when noi sture
content is within plus or mnus 2 percentage points of optinmm noisture
content. Conpact |ayers of [base] [subbase] course materials. Continue
conpaction until layer or |layers are conpacted through full depth of [base]
[subbase]. Begin rolling at outside edge of a nmininmumone half the width
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of the roller. Subsequent rolled trips shall be slightly different
lengths. In places not accessible to rolling equipnment, conpact the

mat eri al by mechani cal tanping. Continue blading, rolling and tanping
until surface is smoboth and free fromwaves and irregularities. Determ ne
in-place density of conpacted cenent-aggregate nmixture in accordance with
ASTM D 1556 with m ni mum conpaction of [100] [__ ] percent of maxi num
density in accordance with ASTM D 558.

.3 FI NI SHI NG
. 3.1 Fi ni shi ng

After conpaction, moisten surface if necessary, and shape to required
lines, grades and cross section. Lightly scarify surface to eliminate
imprints made by the conpacting or shapi ng equi pment. Thoroughly conpact
surface to specified density with rubbertired rollers and snoot h-whee
tandemrollers to provide a snooth, dense, uniformsurface free of surface
checking, ridges or |oose material and conforming to crown, grade and |ine
i ndicated. Conplete finishing operations within 2 hours after conpletion
of mxing operations. |In places not accessible to finishing and shapi ng
equi prent, conpact mxture with nmechanical tanpers to density specified;
shape and finish by hand nethods. Reprocess with additional cenent, the
portion of the conpacted mix with density |less than that specified, or that
has not properly hardened, or that is inproperly finished.

. 3.2 Edges of Stabilized Course

Pl ace material al ong edges of the stabilized course in a quantity that wll
conpact to thickness of course being constructed. |If constructed in two or
nore | ayers, place in a quantity that will conpact to thickness of each
layer. Allow in each operation, a mnimmw dth of 300 mr one foot of the
shoul der to be rolled and compacted sinultaneously with each | ayer of the
stabilized course

.3.3 Thi ckness Contro

Where average neasured thickness of stabilized course is nore than 13 mr
1/2 inch deficient in thickness, conduct additional tests and correct
deficiencies as directed by the Contracting Oficer. Correct excesses in
thickness if so directed by the Contracting Officer. Average job thickness
is the average of the job nmeasurenents deternined as specified in paragraph
entitled "Thickness Test," in this section, but within 13 nmr 1/2 inch of
the thickness indicated. Replace material renoved for test holes or for
deficient thickness reconstruction and conmpact with new soil-cement m xture.

.3.4 Construction Joints

At the end of each work day, forma straight transverse construction joint
by cutting back into conpleted work to forma true vertical face free of

| oose or shattered material. Rempve inproperly conpacted material al ong
construction joints and replace with soil-cenment that is mixed, noistened,
and conpacted in accordance with this specification

.4 CURI NG AND PROTECTI ON

4.1 Curing, Protection and Cover

| mredi ately after conpletion of finishing operations, but no later than the
end of each days stabilization work, protect the surface against rapid
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drying for seven days by one of the nmethods specified. 1n addition
protect the stabilized area fromfreezing during the curing period or unti
har dened, whi chever period is |onger.

3.4.2 Bi tum nous Materia

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

NOTE: Cutback and Emul sified Asphalts: Prior to
speci fyi ng cutback and emrul sified asphalts contact
the State, County or Local Air Pollution Control
District for guidelines as to which asphalt materi al
is allowed in the applicable area.

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

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

NOTE: For the specified bitum nous materials, the
recommended application tenperatures nmay be sel ected
fromthe following table and inserted in the bl anks:

LI QU D ASPHALT DEGREES C
RC-70 or MC-70 49 - 85
RC- 250 or MC- 250 74 - 110

EMULSI FI ED ASPHALT

RS- 1 24 - 54
RS- 2 43 - 71
CRS-1 24 - 54
CRS- 2 43 - 85
LI QUI D ASPHALT DEGREES F
RC-70 or MC-70 120 - 185
RC- 250 or MC- 250 165 - 230

EMULSI FI ED ASPHALT

RS- 1 75 - 130
RS- 2 110 - 160
CRS-1 75 - 130
CRS- 2 110 - 185

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

| mredi ately after finishing, clean surface of |oose and foreign matter.
Ensure that surface contains sufficient npisture, by applying water in a
fine spray as required, to prevent penetration of bitum nous nateri al

Using a distributor, apply bitum nous material at a tenperature between

] (degrees C[__ ] (degrees F and at a rate
between [0.90] and [1.213] [__ ] liters per square meter [0.20] [__ ]
and [0.25] [__ ] gallons per square yard. Treat areas inaccessible to,

or mssed by distributor using manual |y operated hose attachnent. Apply
sand at [__ ] (kilograms per square neter [ ] (pounds per square yard
to treated surfaces requiring protection fromtraffic.

3.4.3 Burlap or Cotton Mats

Burl ap covers consisting of two or nore |layers of burlap having a conbi ned
wei ght of 0.47 kil ograns or nore per square neter 14 ounces or nore per
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square yard in a dry condition. Burlap nay be either new or have been used
only for curing concrete. Cotton mats and burlap strips shall have a

| ength, after shrinkage, at |east 300 mr one foot greater than required to
cover the entire width and edges of finished stabilized area. WMats shal
overlap each other at |east 150 mr 6 inches. Thoroughly wet mats before

pl aci ng and keep them continuously wet and in intinmate contact with surface
and edges of finished stabilized area during entire curing period.

.4.4  \Waterproof Paper, Blankets, or |npermeabl e Sheets

Moi sten surface with a fine spray of water, then cover with

wat er pr oof - paper, wat er proof - paper bl ankets, pol yethyl ene-coated burl ap

bl ankets, or polyethyl ene sheeting. Thoroughly saturate

pol yet hyl ene-coated burlap with water before placing. Place

wat er pr oof - paper bl ankets, pol yethyl ene-coated burlap bl ankets, or

pol yet hyl ene sheeting with the light-colored side up. Extend sheets over
the edges of stabilized area and secure in place during the curing period.
Overl ap edges of sheets a m ninum of 300 nm one foot and securely cenent or
tape to formcontinuous closed joints. Imediately repair tears and hol es
in sheets. Reject curing material that does not provide a continuous cover.

.4.5 Moi st Curing

Apply a 50 nmr 2 inch covering of soil or mninunm 2.17 kil ograns per square
neter 4 pounds per square yard of straw. Mdisten material initially and
keep noi stened throughout curing period.

.5 MAI NTENANCE AND TRAFFI C CONTROL
.5.1 Mai nt enance

After stabilization is conpleted, maintain [base] [subbase] except where
succeedi ng course is under construction. Mintenance shall include

drai nage and watering as required to maintain course in proper condition
Correct deficiencies in thickness, conposition, construction, snoothness or
density which devel op during mai ntenance to conformto requirenents
specified. Miintain surface noisture by lightly sprinkling with water to
prevent dust.

.5.2 Traffic Control

Conpl eted portions of the cenent-stabilized area nay be opened to |ight,
local traffic provided the curing process is not inpaired and to other
traffic after curing period has el apsed, provided that the

cement -stabilized course has hardened sufficiently to prevent surface
marring or distortion by equipnent or traffic. Do not permt heavy

equi pnent on the area during protection and curing periods. Necessary
cenment and water nay be haul ed over the area with pneumatic-tired equi pnent
on approval of the Contracting Officer. Protect finished portions of
cement stabilized [base] [subbase] fromtraffic of equi pnent used in
constructing adjoining sections in a manner to prevent marring or damagi ng
conpl et ed wor k.

.6 SAFETY REQUI REMENTS
In addition to Safety Requirenents contained within the Contract C auses;
prevent enpl oyee respiratory, eye or skin contact with Portland Cenent

during wet or dry mxing or of cutback asphalts during transport or
application. Provide and require enployee to use and di spose or clean the
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followi ng in accordance with the pertinent provisions of N OSH 81-123:
a. Inmpervious: ddothing, boots and gl oves.
b. Splash-proof safety goggles and face shields.
c. Respiratory protection equipnrent.

3.6.1 Addi ti onal Safety Requirements for Cutback Asphalts

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: Prior to specifying cutback and enul sified
asphalts contact the State, County or Local Air

Pol lution Control District for guidelines as to

whi ch asphalt material is allowed in the applicable
ar ea.

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

Application tenperatures of asphalt cutbacks specified usually exceed flash
point of the material. Take suitable safety precautions to prevent
flashing of asphalt. Exercise the follow ng m nimum safety precautions:

a. Do not permt open flanes or sparks close to the cutback asphalts.
Apply controlled heat in heating kettles, mxers, distributors, or
ot her equi prent desi gned and approved for the purpose.

b. Do not use open flanes to exam ne druns, tank cars, or other
contai ners or cutback asphalts.

c. Properly and fully vent vehicles transporting cutback asphalts.

d. Pernit only experienced personnel to supervise the handling of
cut back asphalt materials.

e. Conply with all applicable intrastate and interstate conmerce
regul ations for transporting cutback asphalts.

3.7 FI ELD SAMPLI NG AND TESTI NG

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: Specify duplicate sanples for large projects
which will require five or nore days of continuous
operation in processing and pl acenent of base

materials. |In subsequent paragraphs, specify
frequency of sanpling according to size of proposed
contract.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

In addition to provisions set forth el sewhere in this contract, specified
sampling and testing shall be conducted by an approved | aboratory. [Provide
duplicate sanples to the Contracting Officer on the average of [__ ]
sanples a [week] [nmonth]. Take duplicate sanples at the sane tine and in
the sane manner as the original.]

3.7.1 Sanpl i ng

3.7.1.1 Aggregates at Source

Col I ect sanples by taking three increnental speci nens at random from source
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material to nake a conposite sanple a nininmumof 68 kilograns 150 pounds.
Thereafter, during the course of the project, take one random sanple from
each [4000] netric tons [4000] [__ ] tons of material or a day's run,

whi chever is |ess. Take the sanples at randomto nmake a conposite sanple of
not |less than 22 kil ograns 50 pounds. Repeat the sanpling when source of
material is changed or when unacceptabl e deficiencies or variations from
specified grading of materials are found in testing.

.7.1.2 Cenent - Treated Materials

After cenent and water have been added to the aggregates, thoroughly blend
the mixture. Place a sanple in a closed and insul ated container, before
cement hydration is conpleted, and pronptly transport to the |aboratory.
.7.1.3 Sanpl e ldentification

Pl ace each sanple in a clean container and securely close. |Identify each
sanple with a tag containing the follow ng infornmation:

Contract No.:
Sanpl e No. : Quantity:
Dat e of Sanple:
Sanpl er:
Sour ce
I nt ended Use:
For Testing:
. 7.2 Testing
.7.2.1 Aggregate Testing

Performthe followi ng tests on each sanple of the specified aggregate and
exi sting soil-aggregate materi al s:

a. Sieve analysis of conbined material: ASTM C 136 and ASTM D 1140.
b. Liquid limt: ASTM D 4318.
c. Plasticity index: ASTM D 4318.
Perform other specified tests when there is a change of aggregate source.
Material shall conformto approved test results devel oped for the mix
desi gn.
.7.2.2 Conpressive Tests
Test conposite sanple of cenent treated materials for conpressive
strength. Ml d specinmens in accordance with ASTM D 558, Method A or B (as
appropriate), cure and test according to ASTM D 1632 and ASTM D 1633. Test

speci mens for conpressive strength at 7 days, and subnmit results to the
Contracting Oficer.
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3.7.2.3 Snoot hness Test

Test compacted surface with a 3 m 10 foot straightedge applied parallel
with, and at right angles to center line of paved area, and correct
deviations in excess of 13 mr 1/2 inch. Wen [base] [subbase] course is to
be constructed in nore than one |ayer, specified snoothness requirenents
apply only to the top |ayer.

3.7.2.4 Thi ckness Test

Measure thickness of the [base] [subbase] course using 75 mr 3 inch

di aneter test holes through the full depth for each [420] square neters
[500] [__ ] square yards of conpleted course. Refill holes with cenent
treated material and conpact.

3.7.2.5 Field Density Tests
Performfield density tests in accordance with ASTM D 1556 or ASTM D 2922
and ASTM D 3017. Performone field density test for each [ 1675] square
meters [2000] [__ ] square yards for each | ayer of [base] [subbase]
mat eri al pl aced.

3.7.2.6 Laboratory Test

Det ermi ne opti nmum noi sture content and nmaxi num density relationship in
accordance with ASTM D 558.

-- End of Section --

SECTION 32 11 33 Page 25



