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NOTE: This gui de specification covers the

requi renents for furnishing, hauling, and prepl acing
aggregate concrete incidental to the drilling and
the grouting.

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.

Conment 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 subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The content of this specification is such
t hat gui dance given in EM 1110-2-2000, "Standard

Practice for Concrete", is applicable.
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

1.1 REFERENCES

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 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
this paragraph by organi zation, designation, date,
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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 i ssue 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.
ER R R I I R R R R R I I I R R R R I I I R R R R S S I I R R R S I I I I R R I I R O I I I R R R R R I I I

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.

ACl | NTERNATI ONAL (ACl)
ACl 211.1 (1991; R 2009) Standard Practice for

Sel ecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 214R (2002) Recommended Practice for Eval uation
of Strength Test Results of Concrete
ACl 305R (1999; Errata 2006) Hot Wather Concreting
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)
AASHTO M 182 (2005) Standard Specification for Burlap
Cloth Made from Jute or Kenaf and Cotton
Mat s

ASME | NTERNATI ONAL ( ASMVE)

ASME B36. 10M (2004) Standard for Wl ded and Seanl ess
W ought Steel Pipe

ASTM | NTERNATI ONAL (ASTM

ASTM C 1064/ C 1064M (2008) Standard Test Method for
Tenperature of Freshly M xed
Hydraul i c- Cenent Concrete

ASTM C 1077 (2008a) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Laborat ory Eval uation

ASTM C 1107/ C 1107M (2008) Standard Specification for Packaged
Dry, Hydraulic-Cenment Grout (Nonshrink)

ASTM C 117 (2004) Standard Test Method for Materials

Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

123

1260

127

128

131

136

142

150

1567

171

231

260

295

309

39/ C 39M

40

(2004) Standard Test Method for
Li ghtwei ght Particles in Aggregate

(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 Gravity), and
Absorption of Coarse Aggregate

(2007a) Standard Test Method for Density,
Rel ative Density (Specific Gavity), 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

(1997; R 2004) Standard Test Method for
Cay Lunps and Friable Particles in
Aggr egat es

(2007) Standard Specification for Portland
Cenment

(2008) Standard Test Method for Potential
Al kali-Silica Reactivity of Combinations
of Cenentitious Materials and Aggregate
(Accel erated Mortar-Bar Met hod)

(2007) Standard Specification for Sheet
Materials for Curing Concrete

(2009) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Method

(2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

(2008) Petrographi c Exani nation of
Aggregates for Concrete

(2007) Standard Specification for Liquid
Menmbr ane- For mi ng Conpounds for Curing
Concrete

(2005e1e2) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nmens

(2004) Standard Test Method for Organic
Impurities in Fine Aggregates for Concrete
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ASTM C 441

ASTM C 494/ C 494M

ASTM C 535

ASTM C 566

ASTM C 618

ASTM C 666/ C 666M

ASTM C 87

ASTM C 937

ASTM C 938

ASTM C 939

ASTM C 943

ASTM C 989

ASTM D 4791

(2005) Effectiveness of Pozzol ansor G ound
Bl ast- Furnace Slag in Preventing Excessive
Expansi on of Concrete Due to the

Al kali-Silica Reaction

(2008a) Standard Specification for
Chem cal Adm xtures for Concrete

(2003e1) Standard Test Method for

Resi stance to Degradation of Large-Size
Coarse Aggregate by Abrasion and Inpact in
the Los Angel es Machi ne

(1997; R 2004) Standard Test Method for
Total Evaporabl e Miisture Content of
Aggregate by Drying

(2008a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Nat ur al
Pozzol an for Use in Concrete

(2003; R 2008) Resistance of Concrete to
Rapi d Freezi ng and Thaw ng

(2005) Effect of Organic Inpurities in
Fi ne Aggregate on Strength of Mortar

(2002) Grout Fluidifier for
Pr epl aced- Aggr egat e Concrete

(2002) Proportioning Gout Mxtures for
Pr epl aced- Aggr egat e Concrete

(2002) Flow of Gout for
Pr epl aced- Aggregate Concrete (Fl ow Cone
Met hod)

(2002) Making Test Cylinders and Prisns
for Determning Strength and Density of
Pr epl aced- Aggregate Concrete in the
Labor at ory

(2009) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

(2005e1) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44

(2007) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal

Requi rements for Wi ghing and Measuri ng
Devi ces
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1.

CCE

2

U S. ARW CORPS OF ENG NEERS (USACE)

CRD- C 100

CRD-C 104

CRD-C 114

CRD-C 130

CRD- C 400

CRD-C 94

SUBM TTALS

(1975) Method of Sanpling Concrete
Aggregat e and Aggregate Sources, and
Sel ection of Material for Testing

(1980) Met hod of Cal culation of the
Fi neness Modul us of Aggregate

(1997) Test Method for Soundness of
Aggr egates by Freezing and Thaw ng of
Concrete Speci nens

(2001) Standard Reconmended Practice for
Estimating Scratch Hardness of Coarse
Aggregate Particles

(1963) Requirenments for Water for Use in
M xing or Curing Concrete

(1995) Specification for Surface Retarders

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

Gover nment appr oval

NOTE:

Revi ew submittal description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the

subm ttal

requi res 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

subm ttal

is sufficiently inportant or conplex in

context of the project.

For submittals requiring Governnent approval on Arny

proj ects,

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
Managenent 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 Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,

Air

and NASA proj ects.

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

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

is required for submittals with a "G' designati on;
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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
Government.] The followi ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Grout M xture Proportioning

Grout mxture proportions shall be determ ned by the Contractor
and subnitted for review. The grout mixture quantities of all
i ngredients per cubic neter yard and grading of the fine aggregate
size that will be used in the manufacture of each quantity of
concrete shall be stated. Proportions shall indicate that nass of
cenent, [pozzolan], [slag, Gound Ganul ated Bl ast-Furnace Sl ag
(GEBF)], and water; the nmass of the fine aggregate in a saturated
surface-dry condition; and the quantities of admixtures. The
submi ssion shall be acconpanied by test reports froma |aboratory
complying with ASTM C 1077 whi ch show t hat proportions thus
selected will produce prepl aced-aggregate concrete of the
qualities indicated. No substitution shall be nade in the source
or type of materials used in the work without additional tests to
show that the new quality of materials and concrete are
satisfactory.

G out M xer
Capacity

The Contractor shall submt grout-mxer data which include the
make, type, and capacity of grout nixers, grout agitators, tank,
punp, and pi pe system proposed for producing the grout for
prepl aced- aggregate concrete.

Equi pnent

The punpi ng equi prent and nmet hods for punping and delivering the
grout for prepl aced-aggregate concrete shall be submtted for
review by the Contracting O ficer. The nmethods for transporting,
handl i ng, and depositing the coarse aggregate, the |ocation,
arrangenent, and size of the pipe and inserts, sequence of
punpi ng, nmethod of w thdrawal of injection pipe, and the rate of
grout injection shall be included in the subnmittal. Methods for
venting of air fromunder enbedded projections shall be submtted.

Vi brators

The Contractor shall subnit data which include the size,
frequency, and anplitude of the external vibrators for review

Testing and Quality Verification for Contractor Quality Control

The Contractor shall subnmit statenents that the concrete testing
techni ci ans and the concrete inspectors neet the specified
requirenents.

Curing and Protection[; C[; G |

The curing nedi um and nethods to be used shall be subnitted for
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revi ew and approval .
Col d-Weat her Placing[; C[; G [____ 11

I f preplaced-aggregate concrete is to be placed under
col d-weat her conditions, the proposed naterials, nethods, and
protection neeting the requirements of paragraph COLD WEATHER
PLACI NG OF PREPLACED- AGGREGATE CONCRETE shal | be submitted for
approval .

Hot - Weat her Placing[; C[; G [
Finishing[; G[; G [

I f prepl aced-aggregate concrete is to be placed under
hot - weat her conditions, the proposed materials and net hods,
nmeeting the requirenents of paragraph HOT- WVEATHER PLACI NG OF
PREPLACED- AGGREGATE CONCRETE and par agraph FI NI SHI NG shall be
submitted for review and approval by the Contracting O ficer.

SD- 04 Sanpl es

Aggregates[; C[[; G [_____ 1]
Cenmentitious Materials, Adm xtures, and Curing Conpound[; C][; G

Sampl es of materials for Government testing and approval shall
be submitted as required in paragraph PRECONSTRUCTI ON SAMPLI NG AND
TESTI NG

SD- 06 Test Reports
Quality of Aggregates[; C[; G |

Aggregate quality test results shall be subnmtted at |east 30
days prior to start of preplaced-aggregate concrete placenent, in
accordance with paragraph QUALI TY OF AGGREGATES.

Testing and Quality Verification for Contractor Quality Control

Contractor quality control test results and inspection reports
shal |l be subnitted daily and weekly as required in paragraph
REPORTS.

SD-07 Certificates

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Delete the requirenents for certificates for
air-entraining adm xtures, other chem cal

adm xtures, curing conmpounds, portland cenent, and
pozzolan if the optional parts of paragraph

CEMENTI Tl QUS MATERI ALS, ADM XTURES, AND CURI NG
COVPOUND ar e used.

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

[Cementitious Materials
Cenmentitious Materials, including Cenment and Pozzol an, and

Ground Granul ated Bl ast-Furnace Slag will be accepted on the basis
of the manufacturer's certification of conpliance, acconpanied by
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1.

1.

mll test reports that materials neet the requirements of the
speci fication under which they are furnished. Certification and
mll test reports shall be fromsanples taken fromthe particul ar
ot furnished. No cenmentitious materials shall be used until
noti ce of acceptance has been given by the Contracting Oficer.
Cenmentitious nmaterials will be subject to check testing from

sanpl es obtained at the nill, at transfer points, or at the
project site, as scheduled by the Contracting Oficer, and such
sampling will be by or under the supervision of the Governnent at

its expense. Material not neeting specifications shall be
pronptly renoved fromthe site of work.]

| npervi ous- Sheet Curing Materials

| mpervi ous- Sheet Curing Materials shall be certified for
conpliance with all specification requirenents.

[Air-Entraining Adm xture

Air-Entraining Admi xture shall be certified for conpliance with
all specification requirenents.]

Nonshri nk G out

Nonshrink Grout shall be certified for conpliance with all
speci fication requiremnments.

[Gout Fluidifier

Grout Fluidifier shall be certified for conpliance with
specification requirenents.]

[ Menmbr ane- For m ng Curi ng Conpound

Menmbr ane- Formi ng Curing Conpound shall be certified for
conpliance with all specification requirenents.]

3 UNI'T PRI CES

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: [If Section 01 22 00.00 10 MEASUREMENT AND
PAYMENT is included in the project specifications,
this paragraph title (UNNT PRI CES) shoul d be del eted
fromthis section and the remnaining appropriately
edi t ed subparagraphs bel ow should be inserted into
Section 01 22 00.00 10.

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

3.1 Payment

Payment will be made for all costs associated with unl oadi ng, handling, and
storage of all aggregate, cenent, [pozzolan,] fluidifier, and chemi cal

adm xture used in the work, including all costs of |abor and the use of all
equi pnent, tools, 150 by 300 mm 6 inch by 12 inch cylinder nolds, and ot her
materials required to conplete the work, excluding cost of reinforcenent
and enbedded parts which are specified to be paid for separately.
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1.3.2 Measur enent

Prepl aced- Aggregate Concrete will be nmeasured for payment based on the
actual volune placed within the paylines of the structures as indicated.

1.3.3 Unit of Measure
Unit of neasure: cubic neter yard.
1.4 GOVERNMVENT TESTI NG AND STUDI ES
1.4.1 Preconstruction Sanpling and Testing

1.4.1.1 Aggr egat es

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTES: The Desi gner should consult the appropriate
DM identify the sources for aggregates, and include
themin the Aggregate Sources Tenplate attached to
the end of this section. Contact the Division
Laboratory for information to fill in the bl anks

bel ow.

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

The aggregate sources listed at the end of this section have been tested
and at the time testing was performed were capabl e of producing materials
of a quality required for this project, provided suitable processing is
performed. The Contractor may furnish materials froma |listed source or
froma source not listed. Sanples fromany source of coarse aggregate and
any source of fine aggregate selected by the Contractor, consisting of not
less than [70] [__ ] kg [150] [__ ] pounds of each coarse aggregate and
[35) [ 1] kg [75] [___ ] pounds taken under the supervision of the
Contracting Oficer in accordance with COE CRD-C 100 shall be delivered to
[ ] within 15 days after notice to proceed. Sanpling and shi pment of
sanpl es shall be at the Contractor's expense. [__ ] days will be
required to conplete evaluation of the aggregates. Testing will be
performed by and at the expense of the Government in accordance with

COE CRD-C 114 or ASTMtest methods. The cost of testing one source for
each size of aggregate will be borne by the Government. |f the Contractor
sel ects nmore than one source for each aggregate size or selects a
substitute source for any size aggregate after the original source was
tested, the cost of that additional testing will be borne by the
Contractor. Tests to which aggregate nmay be subjected are listed in

par agraph QUALITY. The material fromthe proposed source shall neet the
quality requirements of this paragraph. The Governnent's test data and
other information on aggregate quality of those sources |isted at the end
of this section are included in the Design Menorandum and are avail able for
reviewin the district office. Quality Assurance testing of aggregates by
the CGovernment does not relieve the Contractor of quality contro
requirenents as outlined in paragraph TESTI NG AND QUALI TY VERI FI CATI ON FOR
CONTRACTOR QUALI TY CONTROL.

1.4.1.2 Cenentitious Materials, Adm xtures, and Curing Conpound

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

NOTE: When the optional sentence below is del eted,
the correspondi ng manufacturer's certification
described in the paragraph SUBM TTALS shoul d be
used. EM 1110-2-2000, "Standard Practice for
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Concrete", provides guidance in selecting the
options for Government or for Contractor testing.

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

At | east 60 days in advance of concrete placenent, the Contractor shal
notify the Contracting Oficer of the source of materials, along with
sanmpling location, brand nane, type, and quantity to be used in the

manuf acture and/or curing of the concrete. [Sanpling and testing will be
performed by and at the expense of the Government except as ot herw se
specified. No material shall be used until notice has been given by the
Contracting Officer that test results are satisfactory. The Governnent

wi Il sanple and test other chenical adnixtures, curing conpounds, and
cenentitious naterials].

a. Chenical Adnmixtures - Chemi cal adm xtures that have been in storage
at the project site for longer than 6 nonths or that have been

subj ected to freezing shall be retested at the expense of the
Contractor when directed by the Contracting Oficer and shall be
rejected if test results are not satisfactory. Chemical adm xtures
wi |l be accepted based on conpliance with the requirenments in paragraph
CHEM CAL ADM XTURES.

[b. Cenent and Pozzolan - |If cenment or pozzolan is to be obtained from
nore than one source, the initial notification shall state the
estimated anmount to be obtained fromeach source and the proposed
schedul e of shipnents.]

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Delete this paragraph if naterials are to be
accepted on the basis of a manufacturer's
certification of conpliance and m |l test reports,
and the optional submittals under SD-07 Certificates
i n paragraph SUBM TTALS wi Il be used. See the
appropriate DM or consult the Materials Engineer to
sel ect prequalified sources, (1) and (2), seal ed
bins, (3) and (4), or both options, (1), (2), (3),
and (4). Selection of the sealed bin nethod,
subparagraphs (3) and (4), nust be fully justified
in the appropriate DM

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

[(1) Prequalified Cenent Sources

Cenment shall be delivered and used directly froma nmll of a
producer designated as a qualified source. Sanples of cenent for
check testing will be taken at the project site or
concrete-producing plant by a representative of the Contracting
O ficer for testing at the expense of the Governnent. A list of
prequalified cenent sources is available fromDirector, US. Arny
Engi neer Wt erways Experinment Station (USACE-WES), 3909 Halls
Ferry Road, Vicksburg, M5 39180-6199, ATTN. CEWES-SC.]

[(2) Prequalified Pozzol an Sources

Pozzol an shall be delivered and used directly froma producer
designated as a qualified source. Sanples of pozzolan for check
testing will be taken at the project site by a representative of
the Contracting Officer for testing at the expense of the
Governnent. A list of prequalified pozzolan sources is available
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fromthe Director, USACE-WES, 3909 Halls Ferry Road, Vicksburg,
M5 39180-6199, ATTN. CEWES- SC.]

[ (3) Nonprequalified Cenent Sources

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

NOTE: To fill in the blank for cost of testing
excess cenent, contact the Structures Laboratory,
Concrete Technol ogy Division, WES.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Cement, if not froma prequalified source, will be sanpled at the
source and stored in sealed bins pending conpletion of testing.
Sanmpling, testing, and the shipping inspection fromthe point of
sanmpling, when the point is other than at the site of the work,
wi |l be nade by or under the supervision of the Governnment and at
its expense. No cenent shall be used until notice has been given
by the Contracting Officer that test results are satisfactory. In
the event of failure, the cement nmay be resanpled and tested at
the request of the Contractor, at his expense. Wen the point of
sanpling is other than at the site of the work, the fill gates of
the sanpl ed bin and conveyances used in shiprment will be seal ed
under CGovernnent supervision and kept sealed until shipnent from
the bin has been conpleted. |If tested cenment is rehandl ed at
transfer points, the extra cost of inspection shall be at the
Contractor's expense. The cost of testing cement excess to
project requirenents shall also be at the expense of the
Contractor. The charges for testing cenent at the expense of the
Contractor will be deducted fromthe paynents due the Contractor
at a rate of | ] dollars per ton of cenent represented by the
tests.]

[(4) Nonprequalified Pozzol an Sources

Pozzolan, if not froma prequalified source, will be sanpled at
the source and stored in seal ed bins pending conpletion of certain
tests. Pozzolan will also be sanpled at the site when determ ned
necessary. All sanpling and testing will be by and at the expense
of the Governnment. Release for shipnment and approval for use wll
be based on conpliance with 7-day |ine-pozzolan strength

requi renents and ot her physical and chemical and unifornity

requi renents for which tests can be conpleted by the tine the
7-day |inme-pozzolan strength test is conpleted. Release for

shi pnent and approval for use on the above basis will be
contingent on continuing conpliance with the other requirenents of
the specifications. |If a bin fails, the contents may be resanpl ed
and tested at the Contractor's expense. 1In this event, the
pozzolan may be sanpled as it is |oaded into cars, trucks, or
barges provided they are kept at the source until released for

shi pnent. Unsealing and resealing of bins and sealing of shipping

conveyances will be done by or under the supervision of the
CGovernnent.  Shi ppi ng conveyances will not be accepted at the site
of the work unless received with all seals intact. |f pozzolan is

damaged in shipnment, handling, or storage, it shall be pronptly
removed fromthe site of the work. Pozzolan that has not been
used within 6 nonths after testing shall be retested at the
expense of the Contractor when directed by the Contracting Oficer
and shall be rejected if the test results are not satisfactory.

If tested pozzolan is rehandl ed at transfer points, the extra cost
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of inspection shall be at the Contractor's expense. The cost of
testing excess pozzolan shall be at the Contractor's expense at a
rate of [__ ] cents per ton of pozzolan represented by the

test. The anpbunt will be deducted from paynent to the Contractor.]

1.4.2 Construction Testing by Governnent

The Government will sanple and test aggregates, grout, and

prepl aced- aggregate concrete to determ ne conmpliance with the
specifications. The Contractor shall provide facilities and | abor as may
be necessary for procurenent of representative test sanples. Sanples of
aggregates will be obtained at the point of placenment in accordance with
COE CRD-C 100. Gout will be sanpled after the agitator and tested for
flow in accordance with ASTM C 939 and air content in accordance with
ASTM C 231. Unconfined conpressive strength test specinens will be nade
and cured in accordance with ASTM C 943 and tested in accordance with
ASTM C 39/ C 39M.

1.5 RELATED WORK SPECI FI ED ELSEWHERE
1.5.1 Concrete Accessories

Steel bars, welded steel wire fabric and accessories for concrete
rei nforcenent shall conply with Section 03 20 02 STEEL BARS AND VWELDED W RE
FABRI C FOR CONCRETE RElI NFORCEMENT.

1.5.2 Concrete For maor k

Concrete formmrk shall conmply with Section 03 11 13.00 10 STRUCTURAL
CONCRETE FORMADRK.

PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Cenentitious Materials

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

NOTE: See the appropriate DMto sel ect the proper
requirenents for the Cenentitious Materials
Options. O her cenentitious materials nmay be added
if specifically recomended and approved in the

concrete materials DM
EIR IR R R R S I I I I IR S I I I I R R S I I R I R I I IR I R I S I I I I I R R I S I b b E b I b I b I b I b b b b b I I I b I b b b I

Cenentitious materials shall be portland cenent or portland cenent in
conbi nation with pozzolan [or [ ]] and shall conformto appropriate
specifications |listed bel ow

2.1.1.1 Portl and Cenent

ASTM C 150, Type | or 11, except that the maxi rum anount of tricalcium
aluminate (C3A) in Type | cenment shall be 15 percent [including the heat of
hydration at 7 days] [including false set requirenents] [low al kali when
used with aggregates listed at the end of this section which require it.]
[Inlieu of lowalkali cement, the Contractor may use a combi nati on of
portland cement that does not neet the lowalkali requirenent with a

pozzol an or slag provided the following requirenent is net. The expansion
of the proposed conbi nati on when tested in accordance with ASTM C 441shal |
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be equal to or less than the expansion of a |owal kali cenent neeting the
requi renents of ASTM C 150 when tested in general confornmance wth

ASTM C 441. The expansion tests shall be run concurrently at an

i ndependent | aboratory that is nationally recognized to perform such
tests. The Governnent reserves the right to confirmthe test results and
to adjust the percentage of pozzolan or slag in the conbination to suit
ot her requirenents.]

2.1.1.2 Pozzol an

Pozzol an shall conformto ASTM C 618, Cass [C], [F], [N], with the
optional requirenents for multiple factor, drying shrinkage, and uniformty
of Table 2A. Table 1A requirenent for maxi mum al kalies shall apply when
used with aggregates listed at the end of this section to require

| owal kal i cenent.

2.1.1.3 [ G ound Granul ated Bl ast - Furnace Sl ag

Ground Granul ated Bl ast-Furnace Sl ag shall conformto ASTM C 989, G ade

2.1.2 Aggr egat es

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

NOTE: This note nmay be di sregarded for regions
where Alkali-Silica Reactivity (ASR) is not a
concern. Some aggregate sources may exhibit an ASR
potential. ASR is a potentially deleterious
reaction between alkalis present in concrete and
sonme siliceous aggregates, reference EM 1110-2-2000
par agraph 2-3b(6) and appendix D. Where ASR is
known or suspected to pose a concern for concrete
durability, it is recomended that aggregates
proposed for use in concrete be evaluated to
determi ne ASR potential and an effective

mtigation. EM 1110-2-2000, provides
reconmendations for evaluating and nmitigating ASR in
concrete m xtures. Aggregate eval uations may not be
practical for projects requiring small quantities of
concrete (less than 250 cubic yards).

UFGS Section 32 13 11 CONCRETE PAVEMENT FOR

Al RFI ELDS AND OTHER HEAVY- DUTY PAVEMENTS MORE THAN
10, 000 CUBI C YARDS, paragraph 2.2.1.2 Alkali-Silica
Reactivity, provides a specification nethod for the
Contractor to evaluate and nmitigate ASR in concrete
m xtures. The expansion limts specified in Section
32 13 11 are requirenents for pavenents and exterior
slab construction. For structural concrete
applications the neasured expansion shall be |ess

than 0.10 percent. It may not be economcal or
practical to specify different test limt
requi renents for use on the same project. |n which

case the lower linit required by the application
shoul d be used.

The designer may use the specification nmethod in

UFGS Section 32 13 11 by incorporating the rel evant
paragraphs into this specification, or nmay use the
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followi ng requirenents (retain either the 0.10 or
the 0.08 percent expansion limts as appropriate)

i ncluded in the paragraph below. Delete the

foll owi ng paragraph if not required in the project.

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

Al kali-Silica Reactivity: Fine and coarse aggregates proposed for use in
concrete shall be tested and eval uated for al kali-aggregate reactivity in
accordance with ASTM C 1260. The fine and coarse aggregates shall be
eval uated separately and in conbinati on, which matches the Contractor's
proposed m x design proportioning. Al results of the separate and

conbi nation testing shall have a nmeasured expansion | ess than 0.10 (0.08)
percent at 16 days after casting. Should the test data indicate an
expansi on of 0.10 (0.08) percent or greater, the aggregate(s) shall be
rejected or additional testing using ASTM C 1260 and ASTM C 1567 shall be
performed. The additional testing using ASTM C 1260 and ASTM C 1567 shal
be perforned using the low alkali portland cement in conbination with
ground granul ated bl ast furnace (GGBF) slag, or Class F fly ash. GGBF slag
shall be used in the range of 40 to 50 percent of the total cenentitious
material by mass. Cass F fly ash shall be used in the range of 25 to 40
percent of the total cenentitious material by nass.

.1.2.1 Cener a

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: The list of sources and required tests and
test limts will be taken fromthe concrete
materi al s DM

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

Concrete aggregates nay be furnished from any source capable of neeting the
quality requirements as stated in paragraph QUALITY. The sources listed at
the end of this section were evaluated during the design phase of the
project in[__ ] and were found at that time capabl e of neeting the

qual ity requirenments when suitably processed. No guarantee is given or
inplied that any of the listed sources are currently capable of producing
aggregates that neet the required quality stated in paragraph QUALITY. A
Desi gn Menor andum cont ai ning the results of the Governnent investigation
and test results is available for reviewin the [__ ] district office.
Contact | ] at | ] to arrange for review of the menorandum The
test results and concl usions shall be considered valid only for the sanple
tested and shall not be taken as an indication of the quality of al

material froma source nor for the anpbunt of processing required.

.1.2.2 Fi ne- Aggregate G adi ng

The grading and unifornmity of the fine aggregate shall conformto the
followi ng requirenments as delivered to the grout m xer

U S. STANDARD S| EVE SI ZE PERCENT BY MASS, PASSI NG
2.36 mm (No. 8) 100
1.18 mm (No. 16) 95 - 100
600 pm (No. 30) 55 - 80
300 pm (No. 50) 30 - 55
150 um (No. 100) 10 - 30
75 um (No. 200) 0 - 10

In addition to the grading Iimts specified above, the fine aggregate shal
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have a fineness nodulus of not less than 1.30 nor nore than 2.10. The
gradi ng of the fine aggregate shall also be controlled so that the fineness
nmodul i of at |east four of any five consecutive test sanples shall not vary
nore than 0.15 fromthe average fineness nodulus of all sanples previously
t aken.

2.1.2.3 Coar se- Aggregat e G adi ng
The gradi ng of the coarse aggregate shall conformto the follow ng

requirenents:

PERCENT BY MASS, PASSI NG

19.0 mm (3/4 in.) 37.5 mm (1-1/2 in.)
U S. STANDARD to to
S| EVE Sl ZE 37.5 mm (1-1/2 in.) 75 mMmm (3 in.)
75 mMm (3 in.) 95 - 100
50 nm (2 in.) 100 20 - 55
37.5 mm (1-1/2 in.) 95 - 100 0-5
25.0 mm (1 in.) 40 - 80 0-2
19.0 mm (3/4 in.) 20 - 45
12.5 nm (1/2 in.) 0-5
9.5 M (3/8 in.) 0-2

2.1.2.4 Coar se- Aggregate Particle Shape

The quantity of flat and el ongated particles of the coarse aggregate, as
defined and deternined by ASTM D 4791, shall not exceed 25 percent.

2.1.2.5 Concrete Aggregate Sources

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: |If an aggregate source is provided by the
CGovernnent, the appropriate paragraphs from UFGS
Section 03 70 00 MASS CONCRETE shoul d be used.

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

a. List of Sources - The concrete aggregates sources nay be sel ected
fromsources listed at the end of this section

b. Selection of Source - After the award of the contract, the
Contractor shall designate in witing only one source or conbination of
sources fromwhi ch he proposes to furnish aggregates. |If the
Contractor proposes to furnish aggregates froma source or from sources
not listed at the end of this section, he may designate only a single
source or single conbination of sources for aggregates. Regardless of
t he source, selected sanples for acceptance testing shall be provided
as required by paragraph GOVERNVENT TESTI NG AND STUDIES. If a source
for coarse or fine aggregates so designated by the Contractor does not
nmeet the quality requirements stated in paragraph QUALITY, the
Contractor may not submt for approval other nonlisted sources but
shal |l furnish the coarse or fine aggregate, as the case may be, from
sources listed at the end of this section at no additional cost to the
Gover nment .

2.1.2.6 Coar se- Aggregate Quality

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
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NOTES: The tests sel ected shoul d be those which are
applicable to the concrete to be used in the
project. These tests may include those |isted bel ow
in addition to others not listed. See Chapter 2 of
EM 1110- 2- 2000 for discussion of tests.

A list of properties and test values are unique to
each project and should be taken fromthe concrete
mat eri al s desi gn menorandum Delete the quality
tests not required in the DM

The petrographic exanination shall be used to
identify del eterious substances in aggregates.

Del et eri ous substances shall be listed individually
with respective linits.

Dependi ng upon the quality of aggregates avail abl e,
sonme tests may not be required. Refer to EM
1110- 2- 2000 for the purpose of each test.

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

Aggr egat es

PROPERTY

Specific Gavity

Absor ption

[Durability Factor

delivered to the mixer shall nmeet the follow ng requirenents:

TEST LIMTS
FI NE AGGREGATE  COARSE AGGREGATE TESTS
[ 1] [ 1 ASTM C 127
ASTM C 128
[ 1] [ 1] ASTM C 127
ASTM C 128

CCE CRD-C 114
ASTM C 666/ C 666V

[ 1]

[Cay Lunp and [ ] [ ] ASTM C 142]
Friable Particles
[Material Finer than [ ] [ ] ASTM C 117]
75- um ( No. 200) Si eve
[Organic Impurities Not darker [ ] ASTM C 40
than No. 3 ASTM C 87]
Not | ess than
95 percent
[L. A Abrasion [ ] [ ] ASTM C 131
ASTM C 535]
[ Soft Particles [ ] [ ] CCE CRD-C 130]
[ Pet rographi c Li st unwant ed [ ] ASTM C 295]
Exami nati on del eteri ous
material s
and their Iimts
[Chert, less than [ ] [ ] ASTM C 123

2.40 specific gravity]
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TEST LIMTS
PROPERTY FI NE AGGREGATE  COARSE AGGREGATE TESTS

[ Coal and Lignite, [ ] [ ] ASTM C 123
| ess than 2.00
specific gravity]

.1.3 Chem cal Adm xtures

Chemi cal adm xtures to be used, when required or permtted, shall conform
to the appropriate specification |listed.

.1.3.1 Air-Entraining Adm xture

The air-entrai ning adm xture shall conformto ASTM C 260.

.1.3.2 Gout Fluidifier

Gout fluidifier shall conformto ASTM C 937.

.1.3.3 WAt er - Reduci ng or Retarding Adm xtures

Wat er -reduci ng or retarding adnm xtures shall neet the requirenments of
ASTM C 494/ C 494N, Type A, B, or D, except that the 6-nonth and 1-year
conpressive strength tests are wai ved.

1.4 Curing Materials

.1.4.1 | mper vi ous- Sheet Curing Materials

| mpervi ous-sheet curing materials shall conformto ASTM C 171, type
optional, except polyethylene filmshall not be used.

.1.4.2 Menbr ane- Formi ng Curing Conpound

Menbr ane-form ng curing conpound shall neet the requirenments of ASTM C 309,
Type 1-D or 2, except a styrene acrylate or chlorinated rubber conmpound
meeting C ass B requirenents shall be used for surfaces that are to be

pai nted. The curing conpound sel ected shall be conpatible with any
subsequent paint specified. Nonpignented conpound shall contain a fugitive
dye and shall have the reflective requirenments in ASTM C 309 wai ved.
.1.4.3 Bur | ap

Burlap wused for curing shall conformto AASHTO M 182.

.1.5 Wt er

Water for mixing and curing shall be fresh, clean, potable, and free of
injurious amounts of oil, acid, salt, or alkali, except that nonpotable
water may be used if it neets the requirements of COE CRD- C 400.

.1.6 Nonshri nk G out

Nonshrink grout shall conformto ASTM C 1107/ C 1107V and shall be a
comrercial fornulation suitable for the application proposed.
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2.2 CGROUT M XTURE PROPORTI ONI NG
Grout mxture proportioning shall meet the follow ng requirenents.
2.2.1 Quality of Mxture

For each portion of the structure, mixture proportions shall be selected so
that the strength and water-cement ratio requirenents listed in paragraph
DESI GN REQUI REMENTS are met. The source of materials and proportions of
portland cenent, [pozzolan], fluidifier, fine aggregate, and water shall be
stated. The grout proportions for the prepl aced-aggregate concrete shall
be determined in accordance with ASTM C 938. The grout proportions for the
prepl aced- aggregate concrete shall neet the specified strength as

determ ned by specinens nolded in accordance with ASTM C 943 and tested in
accordance with ASTM C 39/ C 39N. The maxi mum wat er-cement rati os required
i n paragraph MAXI MUM WATER- CEMENT RATIO (WC) shall be converted to a ratio
by mass of water to cenent plus pozzolan or GGBF slag by mass equival ency
as described in ACl 211.1. In the case where GGBF slag is used, the nass
of the slag shall be included in the equations for the termP, which is
used to denote the mass of pozzolan. |[If pozzolan is used in the concrete
m xture, the mnimum pozzol an content shall be 15 percent of the total
cenentitious material.

2.2.2 Ai r Cont ent

The air content of the grout mxture as determ ned by ASTM C 231 within 15
m nutes after mxing shall be 9.0 plus or mnus 1.0 percent.

2.2.3 G out Fl ow

The grout flow shall be 18.0 plus or minus 2.0 seconds when sanpled from
the agitator and tested in accordance with ASTM C 939.

2.3 DESI GN REQUI REMENTS

2.3.1 Prepl aced Aggregate

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

NOTE: Consult the Structural Design Engi neer and
the appropriate DMto fill in the bl anks.

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

Speci fied conpressive strength shall be as foll ows:

COVPRESSI VE STRENGTH ( MPa) STRUCTURE OR PORTI ON
OF STRUCTURE
[[34.5 MPa] @[_____] days [ ]]
[[27.6 MPa] @[_____] days [ ]]
[[20.7 MPa] @[ ] days [ 1]
[[17.2 MPa] @] ] days [ 1]
COVPRESSI VE STRENGTH (PSI) STRUCTURE OR PORTI ON
OF STRUCTURE
[[5,000 psi] @[_____] days [ ]]
[[4,000 psi] @[_____] days [ ]]
[[3,000 psi] @[_____] days I
[[2,500 psi] @[_____] days [ 1]
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COVPRESSI VE STRENGTH ( PSI) STRUCTURE OR PORTI ON
OF STRUCTURE

2.3.2 Maxi mum Wat er - Cenent Ratio (WCQ)

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

NOTE: Consult EM 1110-2-2000 and the appropriate DM
to fill in the blanks and to select the appropriate
WC. Wen cenentitious materials other than
portland cenent are used, see paragraph GROUT

M XTURE PROPORTI ONI NG for definitions of WC.

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

Maxi mum W C shall be as foll ows:

WATER- CEMENT RATI O, BY MASS STRUCTURE OR PORTI ON
OF STRUCTURE

. 40 [
.45 [
.50 [
.55 [
. 60 [
. 65 [

|_||_n_n_l|_n_|
[ T S S —

[
[
[
[
[
[

ceolooNoNe]

These W Cs may cause higher strengths than that required by paragraph
PREPLACED AGGREGATE.

PART 3 EXECUTI ON
3.1 EQUI PVENT

3.1.1 Capacity

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

NOTE: Refer to the appropriate DMfor the
capacity. CGuidance is also found in EM 1110-2-2000.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

The m xi ng and punpi ng equi prent shall have a capacity of at least [___ ]
cubic neters yards per hour

3.1.2 Bat chi ng Equi prent

Al materials shall be mechanically batched by nass except the water and
adm xture which may be bat ched by vol une.

3.1.2.1 Scal es

The equi pnent used for determ ning nass shall conformto the applicable
requi renments of NI ST HB 44, except that the accuracy shall be plus or mnus
0.2 percent of scale capacity. The Contractor shall provide standard test
ref erence nmasses and any ot her auxiliary equipnment required for checking
the operating performance of each scale or other measuring devices. The
tests shall be made at the frequency required in paragraph TESTI NG AND
QUALI TY VERI FI CATI ON FOR CONTRACTOR QUALI TY CONTRCOL in the presence of a
Gover nment representative.
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3.1.2.2 Bat chi ng Tol erances

a. Tolerances on Mass

MATERI AL PERCENT OF REQUI RED MASS
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

b. Volunetric Tol erances

For volunetric batching equi prent, the followi ng tol erances shall apply
to the required volune of material being batched:

Water: plus or nminus 1 percent.
Chemical admixtures: Zero to plus 6 percent.

3.1.2.3 G out M xer

The grout mixer shall be a nmachi ne especially designed for the m xing of
grout and shall be capable of mixing grout nechanically to a uniform

consi stency. The m xer shall be maintained in satisfactory operating
condition and kept free of hardened grout. Should any grout m xer at any
time produce unsatisfactory results, its use shall be pronptly discontinued
until the condition is corrected. The grout mxer shall be provided with
an acceptabl e device to | ock the discharge nechanismuntil the required

m xing tinme has el apsed. Use of revolving-drumconcrete m xers will not be
permtted.

3.1.2.4 Agitator Tank

The agitator tank shall have at |east the sane capacity as the m xer and
shal | be equipped to agitate the grout effectively and continuously. Al
grout entering the tank shall be passed through a wire sieve. The sieve
size shall not be less than 4.75 mm (No. 4) and not greater than 9.5 nm
(3/8 inch).

3.1.2.5 G out Punp

The grout punp shall operate by positive displacenment or progressive
cavity. The pump shall be equipped with a by-pass |ine connecting the

di scharge and inlet or provide circulation into the agitator for continuous
operation if line blockage or tenporary shutdown of grouting operation
occurs. A pressure gauge shall be installed on the punp discharge line to
indicate incipient line blockage or a plugged insert pipe. Standby punping
equi prent shal | be provided.

3.1.3 Grout Pipe System

3.1.3.1 Del i very Pipes
The main delivery line carrying grout fromthe grout punp to the vicinity
of the insert pipes shall be of such dianeters that grout velocity at the
pl anned operating rate will range between 0.6 and 1.2 neters 2 and 4 feet

per second. All pipe fittings shall be watertight. Unions shall be
provi ded for quick disconnect to facilitate pipe cleanup when required. A
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mani fol d systemin which nore than one grout insert is operative at the
same time will not be pernitted.

.1.3.2 Grout Insert Pipes

The pipes shall be [19] [25] [40] mv [3/4] [1] [1-1/2] inch in dianeter
conform ng to ASVME B36. 100 Schedul e 40. Standard pi pe couplings may be
used if the couplings are to be withdrawn not nore than 4.5 m 15 feet
through the prepl aced aggregate. Were pipe couplings are required for
greater depths of preplaced aggregate, flush-coupled pipe confornmng to
ASME B36. 10NV Schedul e 160 shall be used. Connections between grout
delivery hoses and insert pipes shall be by nmeans of quick-opening
fittings. Quick-disconnect pneumatic fittings will not be permitted for
this purpose. Al valves in the pipe systemshall be plug or ball type,
qui ck- openi ng, and which can be easily taken apart and cl eaned. Valves over
25 mr 1 inch in dianeter shall be stem | ubricated.

.1.3.3 Soundi ng Wl s

The sounding wells shall be 50 mm 2 inch dianmeter steel pipe provided with
mlled (not burned) 13 mr 1/2-inch open slots 150 mr 6 inches long with 300
nr 12 i nches between slots. The pipe shall be reamed and burrs renoved
before installation. The sounding line shall be equipped with a 25 mr 1
inch dianmeter float having a nmass so as to sink in water, yet float on the
grout surface within the slotted pipe.

.2 PREPARATI ON FOR PLACEMENT
2.1 Enbedded |t ens

Bef ore placenment of coarse aggregate for prepl aced-aggregate concrete, care
shall be taken to determine that all enbedded itens are firmy and securely
fastened in place as indicated on the draw ngs, or required. Enbedded
itens shall be free of oil and other foreign matter such as | oose coatings
or rust, paint, and scale. The enbedding of wood in concrete will be
permtted only when specifically authorized or directed. Voids in sleeves,
inserts, and anchor slots shall be filled tenmporarily with readily
renovabl e materials to prevent the entry of grout into voids. Welding,
including tack welding, will not be permtted on enbedded nmetals wthin 600
nr 2 feet of the surface of the prepl aced-aggregate concrete.

. 2.2 Concrete on Earth Foundati ons
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NOTE: The Designer should insert the appropriate
Section nunber and title bel ow
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Earth surfaces upon whi ch prepl aced-aggregate concrete is to be placed
shal | be clean, danp, and free fromdebris, frost, ice, and standing or
running water. Prior to placenent of coarse aggregate, the earth
foundation shall have been satisfactorily conpacted in accordance with the
provi sions of [Section 31 00 00 EARTHWORK] [

.2.3 Concrete on Rock Foundati ons
Rock surfaces upon which coarse aggregate for prepl aced-aggregate concrete

is to be placed shall be clean, free fromoil, standing or running water,
ice, mud, drummy rock, coating, debris, and | oose, sem detached, or unsound
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3.

3.

3.

fragments. Joints in rock shall be cleaned to a satisfactory depth, as
determ ned by the Contracting Oficer, and to firmrock on the sides.

| mredi ately before the coarse aggregate is placed, all rock surfaces shal
be cl eaned thoroughly by the use of air-water jets or sandbl asting as
defined in paragraph CONSTRUCTI ON JO NT TREATMENT.

.2.4 Under wat er Pl acement

Coarse aggregate for underwater preplaced-aggregate concrete shall be
pl aced on rock surfaces which are clean, free fromdrummy rock, coatings,
debris, and | oose sem detached or unsound fragnents.

.2.5 Concrete Surfaces

Concrete surfaces on which coarse aggregate is to be placed or

prepl aced- aggregate concrete surfaces between stages shall be clean and
free fromforeign material. Excessive accunmulation of fine material on the
surface shall be renoved with high-pressure water jets or other approved
nmet hods.

2.6 Constructi on Joi nt Treatnent
2.6.1 Joi nt Preparation

a. |If grout in a preplaced-aggregate placenent is not brought to the
surface in order to forma construction joint, the intrusion grout rise
shall stop 300 mr 12 inches bel ow the aggregate surface. Dirt and
debris shall not be allowed to collect on the aggregate surface or
allowed to filter down to the grout surface. The insert pipes shall be
pul | ed just above the grout surface before the grout stiffens and
rodded clear. Wen punping is ready to resune, the insert pipes shal
be worked back to near contact with the hardened grout surface and then
punpi ng slowy resumed for a few m nutes.

b. Prepl aced-aggregate concrete in which the grout has been brought to
the surface and any other concrete surfaces to which

prepl aced- aggregate concrete is to be bonded shall be prepared for
receiving the next lift or adjacent preplaced-aggregate concrete by
cleaning with air-water cutting, sandblasting, high-pressure water jet,
or other approved nethod. Air-water cutting will not be permtted on
formed surfaces or surfaces congested with reinforcing steel

Regardl ess of the nethod used, the resulting surfaces shall be free
fromall laitance and inferior concrete so that clean, well-bonded
coarse aggregate is exposed uniformy throughout the lift surface. The
edges of the coarse aggregate shall not be undercut. The surface shal
be washed cl ean again as the | ast operation prior to placing the next
lift.

2.6.2 Air-Water Cutting

Air-water cutting of a construction joint shall be performed at the proper
time and only on horizontal construction joints. The air pressure used in
the jet shall be 690 kPa 100 psi plus or minus 70 kPa 10 psi, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting O ficer, a
retarder conplying with the requirenents of COE CRD-C 94 may be applied to
the surface of the Iift to prolong the period of time during which
air-water cutting is effective. Prior to receiving approval, the
Contractor shall furnish sanples of the material to be used and shal
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denmonstrate the nmethod to be used in applications. After cutting, the
surface shall be washed and rinsed as long as there is any trace of

cl oudi ness of the wash water. Where necessary to renove accunul ated

| ai tance, coatings, stains, debris, and other foreign material,

hi gh-pressure water jet or sandblasting will be required as the |ast
operation before placing the next lift.

.2.6.3 Hi gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 20.7 MPa 3,000 psi may

be used for cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved, and
there is no undercutting of coarse-aggregate particles. |If the water jet

is incapable of a satisfactory cleaning, the surface shall be cl eaned by
sandbl asti ng.

.2.6.4 Wt Sandbl asting

This method may be used when the concrete has reached sufficient strength
to prevent undercutting of the coarse-aggregate particles. The surface of
the concrete shall then be washed thoroughly to renove all | oose materials.

.2.6.5 Wast e Di sposa

The nmethod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage the environnment of the project area. The nethod of disposal shal
be subject to approval.

.3  COARSE- AGGREGATE AND GROUT PLACEMENT
. 3.1 Coar se- Aggr egat e Washi ng and Screeni ng

Coarse aggregate shall be washed, screened, and saturated i mredi ately

bef ore placenent. Washing of the aggregate in the forns will not be
permitted. |If nore than one size of coarse aggregate is used, the
aggregate shall be wei ghed, batched, and nixed in the proper proportions
onto the wash screen. The wash screen may be a vibrating deck or revol ving.

. 3.2 Transporting and Pl aci ng Coarse Aggregate

Coarse aggregate shall be transported to the forms and placed in
substantially horizontal l|ayers by neans which will prevent objectionable
segregation and breakage. Foreign material and excessive accumul ati on of
fine material on the lift surface shall be renpbved before placing the next
lift. Placing of coarse aggregate under water shall be continuous in each
stage or |lift until placenent in that stage or lift is conpleted. Wen the
coarse aggregate is to be placed in the dry, there shall be no vertica

drop greater than 1.5 n 5 feet except where suitable equipnent is provided
to prevent breakage and segregati on and where specifically authorized.
Vehicle traffic on top of prepl aced-coarse aggregate shall not be pernmtted.

.3.3 Col d- Weat her Pl aci ng of Prepl aced- Aggregate Concrete
VWhen the col d-weat her placi ng of prepl aced-aggregate concrete is likely to
be subjected to freezing tenperatures before the expiration of the curing

period, it shall be placed in accordance with the approved procedure
previously submitted in accordance with paragraph SUBM TTALS. The anbi ent
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tenperature of the space adjacent to the prepl aced-aggregate concrete

pl acement and surfaces to receive prepl aced- aggregate concrete shall be
above 0 degrees C 32 degrees F. The placing tenmperature of the preplaced
aggregate concrete having a m ni num di nension |ess than 300 nm 12 i nches
shal | be between 13 and 24 degrees C 55 and 75 degrees F when neasured in
accordance with ASTM C 1064/ C 1064N. The placing tenperature of the

prepl aced- aggr egat e concrete having a m ni mum di mensi on greater than 300 mr
12 inches shall be between 10 and 21 degrees C 50 and 70 degrees F

Heating of the m xing water or aggregates will be required to regulate the
concrete-placing tenperatures. WMaterials entering the grout m xer shall be
free fromice, snow, or frozen lunps. Salt, chemcals, or other materials
shall not be mixed with the grout to prevent freezing. The forms shall be
free of frost, and the aggregate, when deposited in the form shall be free
of ice, snow, and frozen | unps.

. 3.4 Hot - Weat her Pl aci ng of Prepl aced- Aggregate Concrete
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NOTE: See the appropriate DM for the proper placing

t enper at ure.
E R R R

Hot - weat her pl aci ng of prepl aced-aggregate concrete shall be properly

pl aced and finished with the approved procedures previously submtted in
accordance with paragraph SUBM TTALS. The prepl aced-aggregate concrete
tenmperature shall not exceed [__ ] degrees C F when neasured in
accordance with ASTM C 1064/ C 1064N. Cooling of the mxing water may be
required to obtain an adequate placing tenperature. A retarder neeting the
requi rements of paragraph WATER- REDUCI NG OR RETARDI NG ADM XTURES nmay be
used to facilitate placing and finishing. Steel forns and reinforcenent
shal |l be cooled prior to concrete placenment when steel tenperatures are
greater than 49 degrees C 120 degrees F

.3.5 Grout M xing and Punpi ng
.3.5.1 Char gi ng Sequence
The order of placing material in the m xer shall be as foll ows:

a. Water, or prem xed water and fluidifier, if the fluidifier is in a
liquid form

b. Cenent, or preblended cenent and fluidifier, if the fluidifier is
in a powder form

c. Remaining ingredients.
.3.5.2 M xi ng Tine
The mixing time for each batch, after all solids are in the mxer, shall be
not less than 2 mnutes. The mxer shall be provided with an acceptable
device to |l ock the discharge nmechanismuntil the required mxing tinme has
el apsed. M xer shall not be charged in excess of the capacity recommended
by the nmanufacturer nor shall they be operated at a speed in excess of the
manuf acturer's reconmendati on.
.3.5.3 Punpi ng Procedure

Before starting to m x and punp grout, disconnect the grout hoses from
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inserts or frominlet points and flush the lines with water. Excess water
shall be cleared fromthe punmps and lines. At the start of grouting, with
the grout delivery lines disconnected at the inserts, grout shall be punped
and wasted until grout exiting the line is the sanme uniform consistency as
that being discharged fromthe mxer. The coarse aggregate within the
forms shall be in a noist condition at the tine of intrusion. The
intrusion shall be started at the | owest point in the aggregate. Al
punpi ng shall be done uniformy and at the rate that will permt the grout
to fill all voids and avoid displacing the aggregate. After being

di scharged into the agitator tank, each batch of grout shall be
continuously agitated until that batch is fully discharged into the punp.
Grout insert pipes shall be properly arranged and spaced to ensure a
relatively level uniformgrout surface. Initially the outlet end of the
intrusion lines shall penetrate the aggregate nmass to within 50 mr 2 inches
of the base of the aggregate, unless otherw se directed. The outlets shal
be raised as the grout rises, and after grouting has progressed
sufficiently to so pernmit, the outlets shall extend into the grout not |ess
than 300 mr 12 inches. Satisfactory neans shall be provided for venting

t he undersi de of enbedded projections with procedures previously submtted
in accordance with paragraph SUBM TTALS. Gouting shall be continued unti
grout of the specified quality is returned fromthe vent pipes, thereby

i ndi cating conpl eteness of grout injection. During the intrusion
procedure, the forns shall be externally vibrated in the vicinity of the
grout surface. Sounding wells or other approved neans of accurately

| ocating the grout surface without interrupting the intrusion procedure
shal | be provided for observation and regul ation of the |evel of the

grout. Agitation of grout shall be continuous during any shutdown of the
intrusion procedure. When there is a |apse in the operation of intrusion
in excess of 15 minutes, the grout shall be recirculated through the punp,
or agitator and punp. The grout delivery lines shall be flushed with clean
water if they becone bl ocked. They shall be disconnected from grout insert
pi pe before the flushing operation is perfornmed and shall not be
reconnected to grout insert pipe after flushing until punping is resumed
and grout appears. 1In no case shall grout be used after appreciable
stiffening of the grout m xture has occurred. [Wen placed underwater,
intrusion shall begin while aggregates are being placed and shall follow

cl osely behi nd aggregate placenent unl ess otherw se approved. At no tine
shal |l the grout surface be brought closer than 300 mr 1 foot of the | owest
poi nt of the aggregate lift prior to topping out.]

.3.5.4 Bl ocked Pi pes

Care shall be exercised to avoid bl ocking grout insert pipes by avoiding
interruptions in punping; however, when a pipe becones blocked, it shall be
wi thdrawn i nmedi ately until the end is at | east 600 mr 2 feet above the

| evel of the grout before an attenpt is nmade to unblock it by washi ng out
the line. 1In no case shall washing be attenpted with the end of the grout
line inserted in the grout.

.3.5.5 Pl aci ng Tenperature

Intrusion grout shall not be placed when the anbient tenperature is below 2
degrees C 35 degrees F, unless specifically approved by the Contracting
Oficer. The prepl aced-aggregate concrete, w thout special protection,
shal | not be subjected to freezing tenperatures before grout reaches a
unconfined compressive strength of 3500 kPa 500 psi. Grout which is

i ntruded during cold weather shall have a tenperature of not |less than 5
degrees C 40 degrees F nor nore than 15 degrees C 60 degrees F. Heating of
the mixing water or fine aggregate will not be permitted until the
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tenperature of the grout has decreased to 7 degrees C 45 degrees F. Al
met hods and equi prent for heating shall be subjected to approval.

3.4 FI NI SHI NG
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NOTE: Consult the appropriate DM for those surfaces
to receive a trowel finish, abrasive aggregate
finish, or broomfinish. Be sure those special
finishes are shown.
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The anbi ent tenperature of spaces adjacent to surfaces being finished shal
be not less than 10 degrees C 50 degrees F. In hot weather when the rate
of evaporation of surface noisture, as determined by use of Figure 2.1.5 of
ACl 305R, mmy reasonably be expected to exceed 1 kg/square neter 0.2 psf
per hour, provisions for w ndbreaks, shading, fog spraying, or wet covering
with a light-colored material shall be made in advance of placenent. Such
protective neasures shall be taken as quickly as finishing operations will
allow. Al unforned surfaces that are not to be covered by additiona

concrete or backfill shall have a float finish. Additional finishing shal
be as specified bel ow and shall be true to the elevation shown in the
drawi ngs. Surfaces to receive additional concrete or backfill shall be

brought to the el evati on shown in the drawi ngs and |left true and regul ar.
Exterior surfaces shall be sloped for drainage unless otherw se shown in
the drawi ng or as directed.

3.4.1 [ Formed Top Surface

A venting formconstructed of muslin shall be used to produce the finished

surface. The venting formshall be placed on top of the aggregate and

backed up by fly screen, dianond netal |ath, and sheeting boards spaced from
13 to 25 M 1/2 to 1 inch apart. The formshall be tied down agai nst

uplift pressure.]

3.4.2 [ Screeded or Trowel |l ed Surface
The grout shall be brought up to flood the aggregate surface and any
diluted surface grout shall be removed by broomng. Following this, a thin
| ayer of pea gravel or 9.5 to 12.5 mm 3/8 to 1/2 inch crushed aggregate
shal | be worked down into the surface by tanping and raking. Wen the
surface is sufficiently hardened to pernmit working, the surface shall be
screeded, floated, or trowelled to the specified finish.]

3.5 CURI NG AND PROTECTI ON
Curing and protection shall conformto the follow ng requirenents.

3.5.1 Durati on
The I ength of the curing period shall be deternined by the type of
cenmentitious material, as specified below Concrete shall be cured by an
approved net hod.

[ Type | portland cenent 7 days]

[ Type Il portland cenent 14 days]
[Portland cenment blended with 25 percent or less fly-ash 14 days]
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[Portland cenent blended with nmore than 25 percent Fly-ash 21 days]

| mredi ately after placenment, preplaced-aggregate concrete shall be
protected frompremature drying, extrenes in tenperatures, rapid
tenmperature change, and nechani cal danage. Al materials and equi pnent
needed for adequate curing and protection shall be available and at the

pl acement site to the start of grouting. Preplaced-aggregate concrete
shal |l be protected fromthe danagi ng effects of rain for 12 hours and from
flowing water for 14 days. No fire or excessive heat, including welding,
shall be permtted near or in direct contact with concrete or concrete
enbednents at any tine.

.5.2 Moi st Curi ng

Prepl aced- aggregate concrete that is moist-cured shall be maintained
continuously, not periodically, wet for the entire curing period. If water
or curing materials stain or discolor concrete surfaces that are to be
permanent|y exposed, they shall be cleaned as required in paragraph
APPEARANCE. Where wooden form sheathing is left in place during curing,
the sheathing shall be kept wet at all times. \Were steel forns are left
in place during curing, the forms shall be carefully broken | oose fromthe
har dened concrete and curing water continuously applied into the void to
continuously saturate the entire concrete surface. Horizontal surfaces may
be noi st cured by ponding, by covering with a m ni mum uni formthi ckness of
50 mr 2 inches of continuously saturated sand, or by covering with
saturated nonstaining burlap or cotton mats. Burlap and cotton mats shal
be rinsed to renove sol ubl e substances before using. Water for curing
shall conmply with the requirenments of paragraph WATER

.5.3 Curing wi th Menbrane-Formi ng Curing Conpound

Concrete may be cured with an approved menbrane-form ng curing compound in
[ieu of nmpist curing, except that nenbrane curing will not be permtted on
any surface to which a grout-cleaned finish is to be applied or other
concrete is to be bonded, on any surface containing protrudi ng stee

rei nforcenent, on an abrasive aggregate finish, or any surface nmaintained
at curing tenperature by use of free steam A styrene acrylate or

chl ori nated rubber conmpound may be used for surfaces that are to be

pai nted. The curing conpound sel ected shall be conpatible with any
subsequent paint specified.

.5.3.1 Pi gment ed Curing Conpound

A pignmented curing conpound neeting the requirenents of paragraph
MEMBRANE- FORM NG CURI NG COVPOUND may be used on surfaces that will not be
exposed to view when the project is conpleted.

.5.3.2 Nonpi gnment ed Curi ng Conpound

A nonpi gnented curing conpound containing a fugitive dye may be used on
surfaces that will be exposed to view when the project is conpleted.
Concrete cured wi th nonpi gmented curing conpound nust be shaded fromthe
sun for the first 3 days when the anbient tenperature is 32 degrees C 90
degrees F or higher.

.5.3.3 Appl i cation

The curing conmpound shall be applied to forned surfaces i mediately after
the forns are renoved and prior to any patching or other surface treatnent

SECTION 03 37 00 Page 30



except the cleaning of |oose sand, nortar, and debris fromthe surface.

The surfaces shall be thoroughly moistened with water, and the curing
compound shall be applied as soon as free water disappears. The curing
conmpound shall be applied to unfornmed surfaces as soon as free water has

di sappeared. The curing conpound shall be applied in a two-coat continuous
operation by approved notorized power-spraying equi pment operating at a

m ni mum pressure of 520 kPa 75 psi, at a uniform coverage of not nore than
10 square neters/L 400 square feet/gallon for each coat, and the second
coat shall be applied perpendicular to the first coat. Concrete surfaces
that have been subjected to rainfall within 3 hours after curing conpound
has been applied shall be resprayed by the nmethod and at the coverage
specified. Al concrete surfaces on which the curing conpound has been
appl i ed shall be adequately protected for the duration of the entire curing
period from pedestrian and vehicular traffic and from any other cause that
will disrupt the continuity of the curing nenbrane.

.5.4 | mper vi ous- Sheet Curi ng

Hori zontal surfaces may be cured using inpervious sheets. The sheets shal
comply with the requirements of ASTM C 171, except that pol yethylene film
shall not be used. Al surfaces shall be thoroughly wetted and be

conpl etely covered with waterproof paper, or with polyethyl ene-coated
burlap having the burlap thoroughly water-saturated before placing.
Covering shall be | apped not |Iess than 300 mr 12 i nches and securely

wei ght ed down or shall be | apped not |ess than 100 mr 4 inches and taped to
forma continuous cover with conpletely closed joints. The sheet shall be
wei ghted to prevent displacenment so that it remains in contact with the
concrete during the specified | ength of curing. Covering shall be fol ded
down over exposed edges of the slabs and secured by approved neans. Sheets
shal |l be immediately repaired or replaced if tears or hol es appear during
the curing period.

.5.5 Col d- Weat her Curing and Protection

When the daily outdoor |low tenperature is |ess than O degrees C 32 degrees F
the tenperature of the concrete shall be maintained above 5 degrees C 40
degrees F for the first 7 days after placing. |In addition, during the
period of protection renpoval, the air tenperature adjacent to the concrete
surfaces shall be controlled so that concrete near the surface will not be
subjected to a tenperature differential of nore than 15 degrees C 25
degrees F. This shall be deternined by observation of anbient and concrete
tenmperatures indicated by suitable tenperatures neasuring devices furnished
by the Government as required and installed adjacent to the concrete
surface and 50 mr 2 inches inside the surface of the concrete. The
installation of the thernonmeters shall be made by the Contractor at such

| ocations as nay be directed.

.5.6 Appear ance

Per manent |y exposed surfaces shall be cleaned, if stained or otherw se
di scol ored, by a nethod that does not harmthe concrete and that is
approved.

.6 TESTI NG AND QUALI TY VERI FI CATI ON FOR CONTRACTOR QUALI TY CONTROL

Wth the testing and quality verification for contractor quality contro
the Contractor shall conformto the follow ng requirenents.
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3.6.1 Cener al
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NOTE: The title of the certification provided by
ACl that concrete inspectors/technicians have to
have to performconcrete testing was changed from
"Concrete Transportation Construction Inspector” to
"Concrete Construction Inspector” in 2004. Since
the certification is good for 5 years, both titles
will be kept in the specifications through 2006
pi ck the correct bracketed statenent for projects
prior to 2004.
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The Contractor shall performthe inspection and tests described bel ow, and
based upon the results of these inspections and tests, he shall take the
action required and submt reports as required. Wen, in the opinion of
the Contracting O ficer, the preplaced-aggregate concreting operations are
out of control, aggregate and intrusion grouting shall cease. The

| aboratory performng the tests shall be onsite and shall conformwth
ASTM C 1077. The individuals who sanple and test concrete or the
constituents of concrete as required in this specification shall have
denmonstrated a know edge and ability to performthe necessary test
procedures equivalent to the ACI m ni mum gui delines for certification of
Concrete Field Testing Technicians, Gade I. The individuals who perform
the inspection of concrete construction shall have denpbnstrated a know edge
and ability equivalent to the ACI m ninum guidelines for certification of

[ Concrete Transportation Construction Inspector (CTCI)] [Concrete
Construction Inspector (CCl)], Level IlI. The Governnent will inspect the
| aboratory, equiprment, and test procedures prior to start of concreting
operations and at |east once per year thereafter for conformance with
ASTM C 1077.

3.6.2 Testing and I nspection Requirenents
3.6.2.1 Fi ne Aggregate

a. Gading - At |east once during each shift when the grout plant is
operating, there shall be one sieve analysis and fineness nodul us
determ nation in accordance with ASTM C 136 and COE CRD-C 104 for the
fine aggregate. The grading shall conformto requirenents in paragraph
FI NE- AGGREGATE GRADI NG.  The | ocation at which sanples are taken nay be
sel ected by the Contractor as the nost advantageous for control

However, the Contractor is responsible for delivering fine aggregate to
the m xer within specification limts.

b. Corrective Action for Fine-Aggregate G ading - Wen the anount
passing on any sieve is outside the specification linmts, the fine
aggregate shall be inmediately resanpled and retested. |If there is
another failure on any sieve, the fact shall inmediately be reported to
the Contracting Oficer.

c. Misture Content Testing - There shall be at |east four tests for
noi sture content in accordance with ASTM C 566 during each 8-hour
period of mixing plant operation. The times for the tests shall be

sel ected randomy within the 8-hour period. An additional test shal

be made whenever the grout flow is out of control or excessive
variation in consistency is reported by the placing foreman. The
results of tests for npoisture content shall be used to adjust the added
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water in the control of the grout m xing.

d. Misture Content Corrective Action - \Wenever the noisture content
of the fine aggregate changes by 0.5 percent or nore, the scale
settings for the fine-aggregate batcher and water batcher shall be
adjusted (directly or by neans of a npisture conpensation device), if
necessary to maintain the specified flow

3.6.2.2 Coar se Aggregate

a. Gading - At |east once during each shift in which the coarse
aggregate is being placed in the fornms, there shall be a sieve analysis
in accordance with ASTM C 136 for each size of coarse aggregate. The
coarse aggregates shall conformto the requirenents found in paragraph
COARSE- AGGREGATE GRADI NG The | ocation at which sanples are taken nmay
be selected by the Contractor as the nbst advantageous for production
control. However, the Contractor shall be responsible for delivering
the aggregate to the forns within specification [imts. A test record
of sanples of aggregate taken at the same | ocations shall show the
results of the current test as well as the average results of the five
nost recent tests including the current test. The Contractor nay adopt
limts for control which are coarser than the specification limts for
sanpl es taken at | ocations other than as delivered to the forns to

al l ow for degradation during handli ng.

b. Corrective Action for Grading - Wen the ampunt passing any sieve
is outside the specification linmts, the coarse aggregate shall be

i medi ately resanpled and retested. |If the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were
two consecutive averages of five tests are outside specification
[imts, the operation shall be considered out of control and shall be
reported to the Contracting Officer. Aggregate placenent shall be
stopped and i medi ate steps shall be taken to correct the grading.

3.6.2.3 Qual ity of Aggregates

The quality of aggregates shall neet the follow ng requirenents.
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NOTES: Tests should be those listed in paragraph
QUALI TY

The petrographi c exam nation shall be used to
identify del eterious substances in aggregates.

Del et eri ous substances shall be listed individually
with respective lints.

Dependi ng upon the quality of aggregates avail abl e,
sonme tests may not be required. Refer to EM
1110- 2- 2000 for the purpose of each test.
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a. Frequency of Quality Tests - Thirty days prior to the start of
prepl aced- aggregate concrete placenent the Contractor shall perform al
tests for aggregate quality listed on the followi ng page. 1In addition
after the start of concrete placenent, the Contractor shall perform
tests for aggregate quality in accordance with the frequency schedul e.
Sanpl es of fine aggregate tested after the start of concrete placenent
shal |l be taken imediately prior to entering the grout mxer. Sanples
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of coarse aggregate tested after the start of concrete placenent shal

be taken inmediately prior to entering the forms.

PROPERTY

Specific Gavity

Absor ption

[Durability Factor
using, Procedure A

[Cay Lunps and
Friable Particles

[ Material Finer
than the 75 um
(No. 200) Sieve

[Organic Inpurities

[L. A Abrasion

[ Soft and Friable
(Scratch Hardness)

[ Pet rographi c
Exami nati on

[Chert, less than
2.40 specific

gravity]

[Coal and Lignite
| ess than 2.00
specific gravity]

b. Corrective Action for Aggregate Quality -

FREQUENCY

FI NE AGGREGATE

Every 3 nonths

Every 3 nonths

Every 12 nont hs

Every 3 nonths

Every 3 nonths

Every 3 nonths

Not applicabl e

Not appli cabl e

Every 6 nonths

Every 6 nonths

Every 6 nonths

COARSE AGGREGATE

Every 3 nonths

Every 3 nonths

Every 12 nont hs

ASTM C 666/ C 666N

Every 3 nonths

Every 3 nonths

Not appli cabl e

Every 6 nonths

Every 6 nonths

Every 6 nonths

Every 6 nonths

Every 6 nonths

TEST

ASTM C 127
ASTM C 128

ASTM C 127
ASTM C 128
CCE CRD-C 114

ASTM C 142]

ASTM C 117]

ASTM C 40
ASTM C 87)]

ASTM C 131
ASTM C 535]
COE CRD- C 130]

ASTM C 295]

ASTM C 123

ASTM C 123

If the result of a

quality test fails to neet the requirenents for quality inmrediately

prior to start of preplaced-aggregate concreting operations,
be changed and additiona
neets the quality requirenents prior to
m xture proportioning studies or starting

pr epl aced- aggr egat e
the result of a test for

procedures or
performed until

materi al s shal
the nmateri al
proceeding with either
prepl aced- aggregate concreting operations.
whenever

concreting operations commences,

quality fails the requirenents,
If the second test fails the quality requirenent,

the test shal

After

tests shal

be rerun i nmedi ately.
the fact shall be

reported to the Contracting Officer and i medi ate steps taken to
rectify the situation
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3.6.2.4 Scal es

a. Accuracy in Determination of Mass - The accuracy of the scales
shal | be checked by reference masses prior to start of grouting
operations and at | east once every 3 nmonths for confornmance with the
appl i cabl e requi rements of paragraph BATCH NG EQUI PMENT. Such tests
shall al so be nade as directed whenever there are variations in
properties of the fresh grout that could result from batching errors.

b. Scales Corrective Action - Wen the accuracy of determ nation of
mass does not conmply with specification requirenents, grouting shal
not be perforned until necessary adjustnents or repairs have been
made. Discrepancies in recording accuracies shall be corrected

i Mmediately to the Contracting Oficer.

3.6.2.5 Grout Plant Control

The neasurenent of all constituent nmaterials including cenentitious
materi al s, aggregate, water, and adm xtures shall be continuously
controlled. The fine aggregate mass and amount of added water shall be

adj usted as necessary to conpensate for free noisture in the fine
aggregate. The anount of air-entraining agent shall be adjusted to contro
air content within specified limts. A report shall be prepared indicating
type and source of cenent used, type and source of pozzol an used, anount
and source of admi xtures used, aggregate source, the required aggregate and
water in mass per cubic neter, anpunt of water as free noisture in the fine
aggregate, and the batch aggregate and mass of water per cubic meter for
each m xture batched during grouting operations.

3.6.2.6 Grout Mxture

a. Air-Content Testing - Air-content tests shall be made when test
specimens are fabricated. In addition, at least tw tests for air
content shall be nade on randomy sel ected batches of each separate
grout m xture produced during each 8-hour period of grout production
Addi tional tests shall be nade when excessive variation in consistency
is reported by the placing foreman or CGovernnent quality assurance
representative. Tests shall be made in accordance with ASTM C 231
Test results shall be plotted on control charts which shall at al
times be readily available to the Governnent. Copies of the current
control charts shall be kept in the field by the Contractor's quality
control representatives and results plotted as tests are nade. Wen a
single test result reaches the upper or lower action limt, a second
test shall imrediately be made. The results of the two tests shall be
averaged. This average shall be used as the air content of the batch
to plot on the control chart for air content and on the control chart
for range and to deternine the need for any renmedial action. The
result of each test, or average as noted in the previous sentence,
shall be plotted on a separate chart for each m xture on which an
average line is set at the mdpoint of the specified air-content range
from paragraph AIR CONTENT. An upper warning linmt and a | ower warning
limt line shall be set 1.0 percentage point above and bel ow t he
average line. An upper action limt and a lower action limt |ine
shal |l be set 1.5 percentage points above and bel ow t he average |ine,
respectively. The range between each two consecutive tests shall be
plotted on a control chart for range where an upper warning limt is
set at 2.0 percentage points and up upper action linmt is set at 3.0
percentage points. Sanples for air content nay be taken at the m xer
however, the Contractor is responsible for delivering the grout to the
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. 6.

2.

pl acenent site at the stipulated flow |If the Contractor's materials
or transportation methods cause flow | oss between the m xer and the

pl acenent, correl ation sanples shall be taken at the placement site as
required by the Contracting Oficer and the air content at the m xer
controlled as directed.

b. Air-Content Corrective Action - \Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent shal

i medi ately be nade in the anpunt of air-entraining adm xture batched.
As soon as is practical after each adjustnment, another test shall be
nmade to verify the result of the adjustnent. Whenever a point on the
control chart range reaches the warning linmt, the adm xture dispenser
shall be recalibrated to ensure that it is operating accurately and

wi th good reproducibility. Whenever a point on either control chart
reaches an action limt line, the air content shall be considered out
of control and the concreting operation shall imediately be halted
until the air content is under control. Additional air-content tests
shal | be nade when grout mixing is restarted. All this shall be at no
extra cost to the Governnent.

7 G out Fl ow

a. Tests - At least two tests shall be made on randomy sel ected

bat ches of grout mxture during each shift's production in accordance
with ASTM C 939. Additional tests shall be made when excessive
variation in flow of grout mxture is reported by the grout foreman or
Covernment inspector. Test results shall be plotted on control charts
which shall at all tines be readily avail able to the Governnent.

Copies of the current control charts shall be kept in the field by the
Contractor's quality control representatives and results plotted as
tests are nade. \When a single-flow test reaches or goes beyond the
upper or lower action limt, a second test shall immediately be made on
t he sane batch of concrete. The results of the two tests shall be
averaged. This average shall be used as the flow of the batch to plot
on the control chart for flow and the chart for range and to determ ne
the need for any renedial action. An upper warning limt shall be set
at 1 second bel ow t he maxi mum al | owabl e fl ow on separate control charts
for flow used for each type of mixture as specified in paragraph GROUT
FLOW and upper and |lower action limt |ines shall be set at the

maxi mum and m ni mum al | onabl e fl ows, respectively, as specified in the
sanme paragraph. The range between each consecutive flow test for each
type of mixture shall be plotted on a single control chart for range on
whi ch an upper action limt is set at 2 seconds. Sanples for flow
shall be taken at the agitator; however, the Contractor is responsible
for delivering the grout to the placenent site at the stipul ated flow
If the Contractor's materials or transportati on nmethods cause flow | oss
bet ween m xer and the placenent, correlation sanples shall be taken at
the placenent site as required by the Contracting Officer and the flow
at the mixer controlled as directed.

b. Gout Flow Corrective Action - Whenever points on the control chart
for flow reach the upper warning limt, an adjustnent shall be

i mediately made in the batch weights of water and fine aggregate. The
adjustnments are to be nade so that the total water content does not
exceed that anount allowed by the maxi num W C speci fied, based upon
aggregates which are in a saturated surface-dry condition. Wen a
single flow reaches the upper or lower action linmt, no further grout
shall be delivered to the placing site until proper adjustnments have
been nade. Inmediately after each adjustnent, another test shall be
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made to verify the correctness of the adjustnent. Whenever two
consecutive flow tests, made during a period when there was no

adj ustment of batch wei ghts, produce a point on the control chart for
range at or above the upper action limt, the grouting operation shal

i medi ately be halted, and the Contractor shall take appropriate steps
to bring the flow under control. Also, additional flow tests shall be
made as directed. Al this shall be at no additional cost to the
CGover nent .

c. Tenperature - The tenperature of the grout shall be neasured when
conpressive strength specinens are fabricated. Measurenent shall be in
accordance with ASTM C 1064/ C 1064N. The tenperature shall be reported
along with the conpressive strength data.

d. Conpressive-Strength Specinens - At | east one set of test speci nens
shal |l be nade each day on each different preplaced-aggregate concrete
m xture placed during the day. Additional sets of test cylinders shal
be made, as directed by the Contracting O ficer, when the m xture
proportions are changed or when |ow strengths have been detected. A
random grout sanpling plan shall be devel oped by the Contractor and
approved prior to the start of construction. The plan shall assure
that sanpling is done in a conpletely random and unbi ased manner. A
set of test specinens for concrete with a 28-day specified strength, in
accordance with paragraph DESI GN REQUI REMENTS, shall consist of six
cylinders, three to be tested at 7 days and three at 28 days. A set of
test specinmens for concrete with a 90-day strength, vin accordance wth
par agr aph DESI GN REQUI REMENTS, shall consist of nine cylinders, three
tested at 7 days, three at 28 days, and three at 90 days. Test

speci mens shall be nolded and cured in accordance with ASTM C 943 and
tested in accordance with ASTM C 39/C 39N. All conpressive-strength
tests shall be reported inmediately to the Contracting O ficer

Quality control charts shall be kept for individual strength tests,
novi ng average for strength, and noving average for range for each

m xture. The charts shall be simlar to those found in ACl 214R.

3.6.2.8 | nspection Before Punmpi ng G out

Foundati on or construction joints, forms, and enbedded itemnms shall be
inspected for quality by the Contractor in sufficient time prior to each
grout placenent to certify to the Contracting Oficer that they are ready
to receive grout. The results of each inspection shall be reported in
witing.

3.6.2.9 Grout Punpi ng

a. Placing Inspection - The placing forenan shall supervise al

pl aci ng operations, shall determine that the correct quality of grout
is placed in each location as directed by the Contracting Oficer, and
shal | be responsi ble for nmeasuring and recordi ng grout tenperatures and
anbi ent tenperature hourly during placing operations, weather
conditions, time of grout placenment, anount of grout placed, and nethod
of placenent.

b. Punping Corrective Action - The placing foreman shall not permt
grouting operations to begin until he has verified that an adequate
nunber of vibrators in working order and with conpetent operators are

avail able. |If any batch of grout fails to neet the tenperature
requi renents, imedi ate steps shall be taken to inprove tenperature
control s.
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3.6.2.10 Curing

a. Mist-Curing Inspections - At |east once each shift and once per
day on nonwork days, an inspection shall be nmade of all areas subject
to noist curing. The surface noisture condition shall be noted and
recor ded.

b. Mist-Curing Corrective Action - Wen a daily inspection report
lists an area of inadequate curing, inmmediate corrective action shal
be taken, and the required curing period for such areas shall be

ext ended by 1 day.

c. Menbrane-Curing Inspection - No curing compound shall be applied
until the Contractor's authorized representative has verified that the
conpound is properly mxed and ready for spraying. At the end of each
operation, he shall estimate the quantity of conpound used by

neasur enent of the container and the area of concrete surface covered
and conmpute the rate of coverage in square neters/L square feet/gallon
It shall be noted whether or not coverage is uniform

d. Menbrane-Curing Corrective Action - Wien the coverage rate of the
curing conpound is less than that specified or when the coverage is not
uniform the entire surface shall be sprayed again

e. Sheet-Curing Inspection - At |east once each shift and once per day
on nonwor k days, an inspection shall be made of all areas being cured
using material sheets. The condition of the covering and the tightness
of the laps and tapes shall be noted and recorded.

f. Sheet-Curing Corrective Action - Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely

cl osed, the tears and holes shall pronptly be repaired or the sheets
repl aced, the joints closed, and the required curing period for those
areas shall be extended by 1 day.

3.6.2.11 Col d- Weat her Protection and Seal ed I nsul ation Curing

At | east once each shift and once per day on nonwork days, an inspection
shal |l be nade of all areas subject to col d-weat her protection. The
protection systemshall be inspected for holes, tears, unsealed joints, or
other deficiencies that could result in damage to the concrete. Speci al
attention shall be taken at edges, corners, and thin sections. Any
deficiencies shall be noted, corrected, and reported.

3.6.2.12 Col d- Weat her Protection Corrective Action

When a daily inspection report lists any holes, tears, unsealed joints, or
ot her deficiencies, the deficiency shall be corrected i mediately and the
period of protection extended 1 day.

3.6.3 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be nmade daily. These requirenents do not relieve the Contractor of the
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obligation to report certain failures imediately as required in preceding
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- End of Section --
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