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NOTE: This guide specification covers the
requi renents for |ean concrete base course for
portland cenent concrete pavenent.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R R R S R R I R R I R S R R R R R R S R I R I R I R R S R R S R R O
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NOTE: Lean concrete is conposed of a |ean concrete
mx and is not recomrended for use in flexible
pavenment structures. Sone paragraphs may need to be
suppl enented or nodified to neet the project

requi renents. The extent of the work to be
acconpl i shed shoul d be indicated on the project

drawi ngs or included in the project specifications.

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R S R R
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NOTE: On the draw ngs, show
1. Paving Plan, show ng horizontal dinensions;

| ocations with respect to existing structures; and
new and exi sting ground contours.
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2. Sections of pavenent structures show ng
t hi cknesses and detail s.

3. Location and character of all joints.

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

PART 1 GENERAL

1.1 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 fication when you choose to reconcile
references in the publish print process.

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

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

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 304R (2000; R 2009) Cuide for Measuring,

M xi ng, Transporting, and Placing Concrete
ACl 305R (2020) Guide to Hot Wat her Concreting
ACl 306R (2016) Guide to Cold Weat her Concreting

ASTM | NTERNATI ONAL ( ASTM

ASTM C31/ C31M (2024) Standard Practice for Maki ng and
Curing Concrete Test Specinens in the Field

ASTM C33/ C33M (2023) Standard Specification for Concrete
Aggr egat es

ASTM C39/ C39M (2023) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

ASTM C42/ C42M (2020) Standard Test Method for Qotaining
and Testing Drilled Cores and Sawed Beans
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ASTM C94/ C94M

ASTM C136/ C136M

ASTM C138/ C138M

ASTM C143/ C143M

ASTM C150/ C150M

ASTM C171

ASTM C172/ C172M

ASTM C173/ C173M

ASTM C174/ C174M

ASTM C192/ C192M

ASTM C231/ C231M

ASTM C260/ C260M

ASTM C309

ASTM C494/ C494M

ASTM C595/ C595M

ASTM C618

ASTM C989/ C989M

of Concrete

(2023) Standard Specification for
Ready- M xed Concrete

(2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

(2023) Standard Test Method for Density
(Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete

(2020) Standard Test Method for Slump of
Hydr aul i c- Cemrent Concrete

(2022) Standard Specification for Portland
Cenment

(2020) Standard Specification for Sheet
Materials for Curing Concrete

(2017) Standard Practice for Sanpling
Freshly M xed Concrete

(2024) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol unetric Met hod

(2017) Standard Test Method for Measuring
Thi ckness of Concrete El ements Using
Drilled Concrete Cores

(2019) Standard Practice for Mking and
Curing Concrete Test Specinmens in the
Labor at ory

(2024) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2010a; R 2016) Standard Specification for
Ai r-Entrai ning Admi xtures for Concrete

(2019) Standard Specification for Liquid
Menbr ane- For mi ng Conmpounds for Curing
Concrete

(2019; E 2022) Standard Specification for
Chem cal Admi xtures for Concrete

(2023) Standard Specification for Bl ended
Hydraul i c Cenents

(2023; E 2023) Standard Specification for
Coal Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2024) Standard Specification for Slag
Cenment for Use in Concrete and Mrtars
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1.

ASTM C1260 (2023) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Met hod)

ASTM C1602/ C1602M (2022) Standard Specification for MXing
Water Used in Production of Hydraulic
Cenment Concrete

ASTM D75/ D75M (2019) Standard Practice for Sanpling
Aggr egat es

ASTM D3665 (2012; R 2017) Standard Practice for
Random Sanpl i ng of Construction Materials

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH ( NI OSH)

NI OSH 81-123 (1981) Cccupational Health Guideline for
Chem cal Hazards, (Vols. I, Il, and Il1)

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1926. 1153 Respirable Crystalline Silica

2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnmittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

CGovernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 05 Design Data
M x Desi gn
At | east 30 days prior to m xing and placing | ean concrete,

submt the design mx for approval. Provide a conplete list of

materials including type, brand, source and anount of cenent,

pozzol an, ground granul ated bl ast-furnace sl ag, admi xtures,

reference specifications, and results of 28-day conpressive

strength test of the |lean concrete. Prepare conpressive strength

test specinmens in accordance with ASTM C192/ C192N and tested in

accordance with ASTM C39/ C39\.

SD- 06 Test Reports

M x Desi gn Revi ew

Aggregate Testing

Sl unp

Ai r Cont ent

Concrete Tenperature

Yield

Sur f ace

Base Course Thi ckness

Conpressive Strength

Submit testing results as required in paragraph entitled "Field
Quality Control ."

SD-07 Certificates
Ready-mi x Concrete Plant Identification
Bat ch Ti cket |nformation
Cenent
Aggr egat es

Adm xt ur es
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Curing Materials
1.3  DELIVERY
Do not deliver |ean concrete until ready for placement.
1.4  STORACE
1.4.1 Cenent, Aggregate, and Adm xture Materials
Store in accordance with recomendati ons of ACI 304R.
1.4.2 Curing Conpounds and Bond Breaker

I nspect materials for contam nation and danage. Unload and store with a
m ni mum of handl i ng.

1.5 QUALITY ASSURANCE
1.5.1 Required I nformation

Submit nane and | ocation of the ready-m x concrete plant. Subnit batch
ticket information as specified in ASTM C94/ CO4lv.

1.5.2 Requi red Revi ew

Before | ean concrete is placed at the job site, submit a nmx design review
acconpl i shed by a Governnent - approved i ndependent conmerci al engi neering
testing laboratory. Include cenent factor, standard deviation of
conpressive strength used in the design of the mx, water-cenent ratio (by
wei ght), percentage of fine aggregate to total aggregate by wei ght, weight
in kg I bs of saturated surface-dry aggregates (fine and coarse) per sack
of cement, volune of adm xtures and yield for 1 cubic m 1 cubic yd of
concrete.

1.6  SAFETY
In addition to Safety Requirenents contained in the Contract C auses;
prevent enpl oyee respiratory, eye or skin contact with Portland cenment and
silica dust in accordance with 29 CFR 1926. 1153 during wet or dry m xing.
Provi de and require enpl oyees to use and di spose or clean the following in
accordance with the pertinent provisions of N OSH 81-123:
a. |Inpervious clothing, boots and gl oves.
b. Splash-proof safety googles and face shiel ds.
c. Respiratory protection equiprent.

PART 2 PRODUCTS

2.1 M X DESI GN

Specify the mi x design under paragraph SUBM TTALS and conformto the
foll owi ng specifications.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify an upper lint on conpressive
strength when reflective cracking is a concern.
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a. 28-day conpressive strength MPa psi: 8 1200 ni ni mum
b. Cement factor kg per cubic m |bs. per cubic yd: 120 200 mi ni hrum

The m ni mum cenent factor indicated is for concrete durability only;
i ncrease to neet m ni mum conpressive strength requirenents.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Specify 7 percent mnimmair content when
| ean concrete is exposed to freeze-thaw cycle.

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

c. Air content (percent by volume): [4] [7] m nimm
d. Water-cenent ratio: [0.6] [ ] maxi mum

e. Slunp: 25 mr 1l in mnimumto 75 m 3 in maxi mumfor fixed form 38 nm
1-1/2 in maxi rum for slip-form ng.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In locations subject to freeze-thaw cycl es,
insert the following, "Do not allow the freeze-thaw
wei ght |l oss to exceed 14 percent when testing in
accordance with AASHTO T 136."

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.2 MATERI ALS

2.2.1 Cenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Al l owabl e types of cenent are:

ASTM C150/ C150M ASTM C595/ C595M Use

Portl and Bl ended

Type | Type IP or IS For general use in construction.

Type |1 Type IP (M5) or Type For general use in construction where
1S (M) concrete is exposed to noderate

sul fate action or where noderate heat
of hydration is required.

ASTM C595/ C595M ( bl ended hydraulic
cenents): add the suffix M5 or WH
where either noderate sulfate

resi stance noderate heat of hydration,
respectively, is required.

Type |11 For use when high early strength is
required.
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ASTM C150/ C150M ASTM C595/ C595M Use
Port ! and Bl ended
Type |1V For use when | ow heat of hydration is
required.
Type V For use when high sul fate resistances
is required.

Require cenment to nmeet |ow alkali requirenents of ASTM C150/ C150M Table 1A, when
using potential alkali-reactive aggregates.

NOTE: Do not use ASTM C595/ C595M bl ended hydraulic
cenents on WESTNAVFACENGCOM airfi el d pavenent

proj ects wi thout consulting WESTNAVFACENGCOM Code
411.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

ASTM C150/ C150W, Type(s) [I] [II] [1 or
strength concrete] [ ].

2.2.2 Wat er

1] [Type I'll, for high early

[ ASTM C595/ C595, Type IS or IP.]

Use water in accordance with ASTM C1602/ C1602N. Do not use hot water

2.2.3 Aggr egat es

Use stone or gravel
concrete pavenent].

aggregate material or sand.
particles, free fromobjectionable matter.

2.2.3.1 Gradati on

crushed or
Use fine aggregate that

uncrushed[, or crushed Portland cenent
is naturally contained in the
Use aggregates consisting of hard, durable

Use aggregate in conmpliance with one of the gradations shown in Table 1

when tested in accordance with ASTM C136/ C136lv
nodi fied to suit
concrete pavenent],

[locally avail abl e aggregate] [recycled Portland cenent

provi ded the strength requirenents are net.

TABLE 1 - AGGREGATE GRADATI ON - LEAN CONCRETE BASE COURSE
Per cent age by Wi ght Passing Sieves
Si eve Sizes A B C
50 mMm 2 in. 100 - -
37.5 M1 1/2 in. - 100 -
25.0 nmm 1 in. 55-85 70-95 100
19.0 nm 3/4 in. 50- 80 55-85 70-100
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TABLE 1 - AGGREGATE GRADATI ON - LEAN CONCRETE BASE COURSE

Per cent age by Wi ght Passing Sieves
Si eve Sizes A B C
4.75 mm No. 4 30-60 30-60 35-65
425 microneters No. 40 10- 30 10- 30 15-30
75 microneters No. 200 0-15 0-15 0-15

2.2.3.2 Del et eri ous Subst ances

Do not permt aggregates to contain substances which are del eteriously
reactive with the alkalies in the cenent, except as pernitted in
ASTM C33/ C33N using the test nethods in ASTM C1260.

2.2.4 Adm xt ur es

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

NOTE: Admi xtures are used in concrete to inprove
the concrete or to provide sound concrete under
conditions where it would be burdensome to do so
wi t hout use of an adm xture.

1. Air entraining agents. Specify air entrai nnment
for all concrete, particularly that exposed to
freezing and thawi ng and sulfates and for seawater
exposed concrete. Air entrainnent inproves the

wor kability of plastic concrete.

2. Retarders. Retarding adnixtures act to slowthe
hardeni ng of concrete in hot weather. Permt use of
approved retarders.

3. Water reducers. Water reduci ng adm xtures are
used to inmprove the quality of concrete, obtain
specified strength at | ower water-cenent ratios or
to increase the slunp of a given mxture w thout
increase in water content. Permt use of approved
wat er reduci ng adm xt ures.

4. Accelerators. Calciumchloride and non-cal ci um
chloride types are avail able. Wen added to the
concrete acts to accel erate the hardening of
concrete in cold weather. Do not permt cal cium
chlori de accel erators for seawater exposed concrete,
reinforced concrete and in concrete in contact with
al um num or other non-ferrous naterials.

5. Pozzolans. Due to EPA guidelines, allow the use
of fly ash, either in blended cements or as an

adm xture, as an optional material unless it can be
shown that use of fly ash is technically

i nappropriate. Pozzolans are used to replace or
augnment cenment in concrete mxes. In general, it
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allows | ess cenent to be used to achieve the
required strength although the tine required to
reach the required strength may be longer than for a
totally Portland cenent concrete mx. Use Class F
for sulfate resistant concrete. Do not use fly ash
as a substitute for Portland cenent on
VESTNAVFACENGCOM ai rfi el d pavenent projects without
consul ti ng WESTNAVFACENGCOM Code 411.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

VWhere not shown or specified, allow adm xtures to be used subject to
written approval .

.2.4.1 Ai r-Entraining Adm xtures
ASTM C260/ C260M.

.2.4.2 Ret ardi ng Admi xtures

ASTM C494/ CA94N, Type B or D.

.2.4.3 WAt er - Reduci ng Admi xt ur es

ASTM C494/ CA94N, Type A, D, E, F, or G
.2.4.4  Accel erating Adnmi xtures

ASTM C494/ CA94l, Type C.

.2.4.5 Pozzol ans

Cass N, F, or C ASTM C618, except that the maxi num al |l owabl e | oss on
ignition is 6 percent for Classes N and F.

.2.4.6 Ground Granul ated Bl ast - Furnace Sl ag
ASTM C989/ C989l, Grade 120.

.2.5 Curing Materials

.2.5.1 Wt er pr oof Paper

ASTM C171, white color.

.2.5.2 Pol yet hyl ene Sheeti ng

ASTM C171, white color.

.2.5.3 Pol yet hyl ene- Coat ed Burl ap

ASTM C171.

.2.5.4 Li qui d Menbr ane- For mi ng Conpound

ASTM C309, white-pignmented Type 2, Class B, or clear or translucent Type
1-D, Cass Bwith white fugitive dye.
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2.

2.6 Bond Breaker

Li qui d nenbrane-form ng curing conpound as specified.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Bef ore placing | ean concrete, conpact underlying surface to within 13 nmr
1/2in of finish grade and el evati ons shown in drawi ngs. Wt underlying
material in advance of placing | ean concrete to ensure a firm noist
condition at tine | ean concrete is placed. Do not permt equi pnent, other
than | ean concrete delivery or paving equi pnent on prepared underlying
material. |In cold weather, protect underlying naterial fromfrost. Do
not use chemicals to elimnate frost.

.2 FI XED FORMS

Set forns for full bearing on foundation for entire I ength and wi dth and
in alignment with edge of base course. Support forms during entire
operation of placing, consolidation, and finishing. Do not allowthe

maxi mum vertical and horizontal deviation of forms, including joints, to
exceed 6 mr 1/4 in froma 3.7 nm 12 ft strai ghtedge. Provide stake sockets
and interl ocki ng devices to prevent noverment of the forns.

.3 JANTS

Locate joints as required to provide a mnimumof 150 mr 6 in fromjoints
in overlying surface course.

.4 MEASURI NG, M XI NG, AND TRANSPORTI NG LEAN CONCRETE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include bracketed sentence except for
projects at MCB Canp Pendl et on

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

Use ASTM C94/ C94N, except as nodified. Provide batch ticket information
for each | oad of lean concrete. Begin mixing within 30 nminutes after the
cenent has been added to the aggregates. Place |ean concrete within 90
m nutes of either addition of mxing water to cenment and aggregates or
addition of cenment to aggregates if the air tenperature is less than 29.5
degrees C 85 degrees F.[ Reduce placenent time to 60 ninutes if the air
tenperature is greater than 29.5 degrees C 85 degrees F.] Permt
additional water to be added, provided that both the specified maxi num
slunp and water-cenent ratio are not exceeded.

.5 PLACI NG LEAN CONCRETE

.5.1 Cener al

Do not permt |ean concrete placement when weat her conditions prevent
proper placenment and consolidation. Maintain drainage ditches, gutters
and side drains to drain the subgrade during the construction of the

base. Place | ean concrete in one continuous operation for the full wdth
and depth of the section between transverse joints with slip or fixed form
equi prent .
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3.

5.2 Lean Concrete Pl acenent

Deposit | ean concrete inits final location within the tine limts
specified and before initial set. Deposit the |lean concrete in a nanner
that requires a mnimum of re-handling. Conplete work incidental to
handl i ng and pl acing of |ean concrete in a manner that does not danmge the
underlying surface. Place |ean concrete continuously at a uniformrate

wi t hout unschedul ed stops except for equipnent failure or other
energenci es. Avoid contanination of |lean concrete with foreign nmateri al
on construction equi pment or worknman's footwear. Use shovels to spread

| ean concrete by hand not with rakes.

.5.3 Consol i dati on

Consolidate i medi ately after spreading with internal vibrating
equi pment. Limt duration of vibration to produce consolidation of
concrete. Do not pernit excessive vibration

.5.4 Col d Weat her

Do not pernmit |lean concrete tenperature to fall below 10 degrees C 50
degrees F. Do not place | ean concrete when the anbient tenperature is
bel ow 4.5 degrees C 40 degrees F. Cover |ean concrete and provide with a
source of heat sufficient to maintain 10 degrees C 50 degrees F mi ni mum
while curing. Adhere to practices recomended in ACI 306R.

.5.5 Hot Weat her

Do not permt |ean concrete tenperature to exceed 32 degrees C 90 degrees F
starting at tine of batching and extending for a period of seven days.

Cool ingredients before mxing, or substitute chip ice for part of

required mxing water or use other suitable neans to control |ean concrete
tenmperature to prevent rapid drying of newWy placed | ean concrete. Shade
the fresh |l ean concrete and start curing as soon as the surface is
sufficiently hard to permt curing w thout damage. Adhere to practices
recomrended in AClI 305R

.5.6 Prot ecti on Agai nst Rain

Halt m xi ng and bat chi ng operations and cover unhardened | ean concrete
surface when rain is falling in the locale where the | ean concrete is
bei ng placed. Extend the Iength of base to be protected back to a point
where rain is not indenting base surface.[ When slipformconstruction is
used, install side fornms in areas of base where edge cannot otherw se be
protected to prevent edge erosion.] After rain ceases, install side forms
as required to prevent excessive edge slunp, and renove protective
covering without delay. Renove remmining water w thout using cenent.
Refinish or replace areas damaged by rain at no additional cost to the
Gover nnent .

.6 FI NI SHI NG

Start |lean concrete finishing operations i mediately after consolidation
Use finishing machine. Pernmit hand finishing to be used in energencies
and for lean concrete in inaccessible |ocations or of such shapes that
machi ne finishing is inmpracticable. Finish base surface on both sides of
a joint to the sane grade. Make as many finish trips over each area of
base and at such intervals as necessary to retain coarse aggregate near
finished surface, and produce a smooth surface true to grade and crown.
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Do not pernmt excessive operation over an area, which results in an excess
of nmortar and water being brought to the surface.

.6.1 Surface Correction and Testing

After finishing is conpleted but while |ean concrete is still plastic, use
strai ghtedges to elinmnate nmnor irregularities and score narks. Use
straightedges 3 m 10 ft in length and operated from sides of base and from
bri dges. Check surface for trueness with strai ghtedge held in successive
positions parallel and at right angles to centerline of pavenent. Advance
strai ght edge al ong pavenment in successive stages of not nore than one-half
the length of the straightedge. Imediately fill depressions with freshly
m xed | ean concrete, strike off, consolidate, and refinish. Strike off
and refinish projections above required el evation. Continue straightedge
testing and finishing until entire surface of |ean concrete is free of
defects and neets specified requirenents.

.6.2 Surface Finish

Apply a uniform snooth surface finish to | ean concrete base. Do not
all ow textured surface.

.7 CURI NG AND PROTECTI ON

Protect | ean concrete frominjurious action by sun, rain, flow ng water,
frost, or nmechanical injury. At conpletion of finishing and at the tine
| ean concrete surface has hardened enough to prevent the surface being
marred by the curing material, cure by one or nore of the follow ng

nmet hods. Use fresh water for curing. Keep base noist and at a
tenperature above 0 degree C 32 degrees F, for a full curing period of 7
days. Protect |ean concrete base from danmage during renoval of form work
and frominjury resulting fromstorage or transportation of materials and
equi prent during construction. Protect exposed vertical faces of |ean
concrete with curing conpound or by other suitable neans.

.7.1 Moi st Curi ng

Wet | ean concrete surface with a fine spray of water and cover with

wat er pr oof paper, pol yethyl ene-coated burlap, or polyethyl ene sheeting.
Sat ur at e pol yet hyl ene-coated burlap with water before placing. Select
size of sheets that are at least 300 mr 1 ft |onger than necessary to
cover the entire width and edges of base. Place sheets with |ight-colored
side up. Overlap adjacent sheets not less than 300 nm 1 ft with the

| apped edges securely wei ghted down or the sheets | apped 150 mm 6 in and
cenented or tapered to forma continuous cover and a closed joint. Wight
cover down to prevent displacenent or billowi ng fromw nds. Fold
coverings down over the exposed edges and secure with a continuous bank of
earth or other approved neans. Use covers in good condition when pl aced
and i nmedi ately repair tears and hol es that occur during the 7-day curing
peri od.

. 7.2 Li qui d Menbr ane- For mi ng Conpound Curi ng

Apply conpound inmedi ately after surface loses its water sheen and has a
dul | appearance. Mechanically agitate curing conpound during use. Apply
at a maximumrate of 5.0 square mL 200 square ft/gal of conpound. |If
conpound | acks a uni form conti nuous, coherent filns, or exhibits checks,
cracks, peels, or pinholes, apply an additional coat of compound to areas
where filmis defective. Have readily avail able inpervious sheet curing
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for use to protect freshly placed |ean concrete in the event conditions
occur to prevent correct application of conmpound at the proper tine.
Re-spray surfaces with curing compound after rainfall. Apply at sane rate
requi red above.

.7.3 Protection of Treated Surfaces

Protect |ean concrete surfaces fromfoot and vehicular traffic and other
sources of abrasion for a mninmmof 72 hours. Miintain continuity of
applied curing nethod for the entire curing period.

. 8 BOND BREAKER

Prior to placenent of overlying Portland cenent concrete |ayer, coat the
surface of the | ean concrete base with a bond breaker to prevent bonding
between the two | ayers. Use a bond breaker consisting of a double
application of Iiquid nmenbrane-formng curing compound. Use the rates
specified for curing for each application . Allowthe first application
to be the lean concrete curing application. Place the second application
no nore than 24 hours prior to placenent of the overlying surface course.

.9 FI ELD QUALI TY CONTRCL
.9.1 Sanpl i ng
.9.1.1 Aggr egat es

Sanpl e aggregates prior to delivery to the batch plant. During |ean
concrete placenent sanple aggregates for each [500] [ ] metric tons
[500] [ ] tons. Use sanpling nmethods in accordance with ASTM D75/ D75\.
Identify each sanple for conformance tests. Wen test results indicate
that the aggregates consistently nmeet the specified gradation

requirenents, allow the rate of sanpling to be reduced if approved.

.9.1.2 Lean Concrete

ot ai n random sanpl es of plastic | ean concrete in accordance with

ASTM C172/ C172N. Permt quality control sanples to be taken at the |ean
concrete batch plant; however, obtain sanples for verification of |ean
concrete slunp and air content for subnmittal to the Government at the
poi nt of discharge. From each sanple obtained, nold one set of
conpressive strength test specinmens for |aboratory testing in accordance
with ASTM C39/ C39N. Supplier nay obtain sanples of the | ean concrete for
quality control purposes; however, obtain random sanples of the |ean
concrete at the point of discharge for field testing and report results to
the Government in witing. Cast one set of concrete conpressive strength
test specinmens for each random sanpl e obtai ned. Determ ne sanpling
location (or timng) in accordance with ASTM D3665.

. 9.2 Testing
.9.2.1 Aggregate Testing
Per f or m aggregate gradati on testing on random sanpl es obtai ned during the

bat chi ng process. Perform additional aggregate and cenent sanpling and
testi ng whenever there is a change of source or naterial deficiency.
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3.9.2.2 Lean Concrete Testing

Perform | aboratory testing on aggregates and cenent sanples fromthe
materials to be used in the project prior to the start of construction
During construction performadditional |aboratory testing at no cost to
the Governnment if concrete strength deficiency or other material defect is
reported. Adjust the concrete nmix as necessary to obtain specified
concrete conpressive strength.

a. Slunp: Measure the cement water ratio of |ean concrete in accordance
wi th ASTM C143/ C143N. Determne slunp of |ean concrete at the start
of each day's placenent, on each random sanpl e obtai ned, and for each
set of concrete conpressive strength test specinmens cast.

b. Air content: Determine air content in accordance with ASTM CL73/ CL73N
or ASTM C231/C231N. Determine air content at the start of each day's
| ean concrete placement, on each random sanpl e obtai ned, and for each
set of concrete conpressive strength test specinmens. Report results
inwiting to the Governnent.

c. Concrete Tenperature: Determine tenperature of plastic |ean concrete
hourly at the point of discharge. During hot and col d weat her
peri ods, increase frequency of neasurement as necessary to ensure
concrete is placed within tenperature specifications in ACl 305R

d. Yield: Measure the yield in accordance with ASTM C138/ C138l, twi ce
for each day's production of |ean concrete, and whenever materials or
m x proportions are changed.

e. Surface: After curing, test the surface of the pavenent with a
strai ghtedge or device to identify irregularities, if any. For a
portion of the pavenent containing irregularities greater than 0.6 mMn
in3m21/4 inin 10 ft in a longitudinal or transverse direction
renove and replace the | ean concrete, mechanically grind the |ean
concrete surface, or correct the surface using an approved net hod.

f. Base course thickness: odtain 100 m 4 in dianeter core sanples to
determ ne the in place thickness of the | ean concrete base course.
ntain cores in accordance with ASTM C42/ C42Nh. Repair the core hol es
wi th non-shrink grout. The tolerance for any one core in a test
section is 13 nr 1/2 in. The average of all core lengths within a
test section nmust be the specified base naterial thickness indicated
on the approved project drawi ngs. Wen determ ning the average,
assign cores with a length of nore than 13 mr 1/2 in greater than the
speci fied base thickness a |l ength of the specified thickness plus 13 nm

1/2 in. |If the measured base course thickness is |l ess than that
shown on the drawi ngs by nmore than 13 mr 1/2 in, renpve the deficient
areas and replace with | ean concrete of the specified strength,
quality and thickness at no additional cost to the Governnent. Wen a
core indicates unsatisfactory thickness, deternine the limts of the
base course to be renoved and replaced as follows: Take one core 4.5 m

15 ft of the deficient location in both directions fromthe
unsatisfactory core until satisfactory thickness is indicated; renove
and repl ace base course for the full width of the |ane where a core
i ndi cated unsatisfactory thickness. Deternine |ength of cores in
accordance with ASTM C174/ Cl174N. Submit copies of each of the coring
reports , in triplicate, and include the follow ng information

(1) Date lean concrete represented by core was pl aced.
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3.

9.

3

(2) Date core was taken

(3) Location of core - |ane nunber, station nunber.

(4) Length of core.

(5) Condition of core - appearance, concrete texture, honeyconbed.

(6) Disposition of core - In Contracting Oficer or Contractor
possessi on.

Conpressive strength: ASTM C39/ C39V. Fabricate four conpressive
strength test specinens per set in accordance with ASTM C31/ C31N

Test one specinen at 7 days and three at 28 days. |If the testing
agency elects to cast 150 mmx 300 mr 6 in x 12 in test specinens only
two specinens are required to be tested at 28 days; therefore, the set
size may be reduced to three specinmens. Sanple |ean concrete
delivered to the jobsite, performthe prescribed field tests, and
fabricate one set of conpressive strength test specinens for every

[ 380] cubic yds [500] cubic yds of |ean concrete placed but not |ess
than once for each day's placenent. For eval uation purposes, use the
average of all 28-day conpressive strength test results for each set
of specinens. |If the average of the 28-day conpressive strength test
results for a set, or multiple sets, of specinens is bel owthe

speci fied mni num conpressive strength by nmore than 690 kPa 100 psi,
take a m nimum of three ASTM C42/ CA2N core sanples fromthe in-place
work represented by the low test results and perform conpressive
strength tests. Consider the | ean concrete test section represented
by the core sanples as acceptable if the average of the conpressive
strengths is at |east the mninum specified conpressive strength on
the contract docunents and that no core is nore than 690 kPa 100 ps
bel ow t he specified m ni mum conpressive strength Retest |ocations
represented by irregular core tests. Renoved and replace at no cost
to the Government the | ean concrete sections failing to neet the

speci fied mni num conpressive strength after additional testing. Use
addi ti onal coring and conpressive strength testing as necessary at no
additional cost to the Governnent to delineate areas requiring renoval
and replacerment or renove the entire portion represented by the
deficient set of specinens of subsequent test cores. Repair core

hol es with non shrink grout.

Accept ance

Base acceptance of |ean concrete on conpressive strength, thickness, grade
and surface tol erance, as described in the previous section

-- End of Section --
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