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SECTI ON 03 30 00.00 10

CAST- | N- PLACE CONCRETE
05/14
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NOTE: This gui de specification covers the

requi renents for cast-in-place concrete material s,
m xi ng, and pl acement not exposed to a narine or
hi gh chloride environnent. For concrete exposed to
a marine or high chloride environnent use UFGS

03 31 29 MARI NE CONCRETE

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.

PART 1

*%*

*
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GENERAL
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NOTE: This specification covers concrete work
primarily for buildings, but may al so be used for
ot her applications such as wharves, docks, drainage
structures, warehouse type slabs, and driveways.
The followi ng guide specifications are relative to
this section and will be included to the extent
applicable in projects where this section is used:

Section 03 11 13.00 10 STRUCTURAL CAST-I| N PLACE

CONCRETE FORM NG
Section 03 20 00.00 10 CONCRETE RElI NFORCEMENT

SECTI ON 03 30 00.00 10 Page 5



Section 03 15 00.00 10 CONCRETE ACCESSCRI ES
Section 03 35 00.00 10 CONCRETE FI NI SHI NG
Section 03 39 00.00 10 CONCRETE CURI NG
Section 07 92 00 JO NT SEALANTS

Specifications on concrete for bridge construction
should be in a separate section and should be
essentially in agreenent with concrete construction
requi renents in the American Association of State
Hi ghway and Transportation O ficials, "Standard
Specifications for Hi ghway Bridges". Requirenents
for deck slabs, curbs, gutters, and si dewal ks
formng an integral part of the bridge should be

i ncluded in the section concerning concrete for

bri dge construction.

In addition to specified requirements the foll ow ng
information will be shown on project draw ngs:

1. Assuned tenperature range when tenperature
stresses are a factor in design

2. Details of concrete sections show ng di nensions,
rei nforcement cover, and required canber

3. Joint details showi ng | ocations and di nmensi ons,
including critical construction joints, indicating
wat erstop | ocations and splices, keys, and dowel s
when required.

4. Locations where structural |ightweight concrete
will be used.

5. Details which require a depressed structura
slab for tile, terrazzo, or other floor finishes in
order to provide finished surfaces at the sane
elevations.

6. Wen exposed concrete surfaces are specified,
the locations in the finished structure should be
indicated. |If other than cast finish is required,
the type and | ocation nust be indicated.

7. Loadi ng assunptions

8. Material strengths used in design for each
el ement, f'c.

9. Yield strength of reinforcenent required 414 MPa
60, 000 psi or other grades as avail abl e.

*%*

*
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UNI T PRI CES

NOTE: Renopve these paragraphs when | unmp sum
contract is required.

*
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1.1 Measurement

Measurement of concrete for paynent will be nmade on the basis of the actua
volume within the pay lines of the structure as indicated on the contract
drawi ngs. Measurenent for paynent of concrete placed agai nst the sides of
any excavation without intervening forns will be nmade only within the pay
lines of the structure as shown on the contract drawi ngs. No deductions
wi Il be made for rounded or bevel ed edges, for space occupied by netal
work, for conduits, for voids, or for enbedded itens which are | ess than
0.15 cubic neters 5 cubic feet in volune or 0.09 square neters 1 square foot
in cross section.

.1.2 Payment

Unl ess ot herwi se specified, paynent for concrete will be nade at the
respective unit prices per cubic neter yard for the various itenms of the
schedul e, neasured as specified above, which price includes the cost of al
| abor, materials, and the use of equipnent and tools required to conplete
the concrete work, except for any reinforcenment and enbedded parts
specified to be paid separately. Unit price paynent will not be nmade for
concrete placed in structures for which paynent is nmade as a |unp sum

.2 LUVMP SUM CONTRACT

NOTE: Renove this paragraph when unit price
contract is required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Under this type of contract, concrete itens will be paid for by lunp sum

and will not be neasured. The work covered by these itens consists of
furnishing all concrete materials, reinforcenment, niscellaneous enbedded
mat eri al s, and equi pnent, and perforning all |abor for the forning,

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

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

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

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

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

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

AMERI CAN CONCRETE | NSTI TUTE | NTERNATI ONAL ( ACI)
ACl 117 (2010; Errata 2011) Specifications for

Tol erances for Concrete Construction and
Materi al s and Conmentary

ACl 121R (2008) Quide for Concrete Construction
Quality Systens in Confornmance with |1SO
9001

ACl 211.1 (1991; R 2009) Standard Practice for

Sel ecting Proportions for Normal,
Heavywei ght and Mass Concrete

ACl 211.2 (1998; R 2004) Standard Practice for
Sel ecting Proportions for Structural
Li ght wei ght Concrete

ACl 213R (2014; E2017) CGuide for Structural
Li ght wei ght - Aggregat e Concrete
ACl 214R (2011) Evaluation of Strength Test Results
of Concrete
ACl 301 (2016) Specifications for Structural
Concrete
ACl 301M (2016) Metric Specifications for
Structural Concrete
ACl 304.2R (2017) @uide to Placing Concrete by
Pumpi ng Met hods
ACl 304R (2000; R 2009) Cuide for Measuring,
M xi ng, Transporting, and Pl acing Concrete
ACl 305.1 (2014) Specification for Hot \Weat her
Concreting
ACl 306.1 (1990; R 2002) Standard Specification for
Col d Weat her Concreting
ACl 309R (2005) Quide for Consolidation of Concrete
ACl 318 (2014; Errata 1-2 2014; Errata 3-5 2015;

Errata 6 2016; Errata 7-9 2017) Building
Code Requirenents for Structural Concrete
(ACI 318-14) and Commentary (ACI 318R-14)

ACl 318M (2014; ERTA 2015) Buil ding Code
Requirements for Structural Concrete &
Commentary

ACl SP-15 (2011) Field Reference Manual: Standard

Specifications for Structural Concrete AC

SECTI ON 03 30 00.00 10 Page 8



301-05 with Sel ected ACI References

ASTM | NTERNATI ONAL (ASTM

ASTM C1017/ C1017M

ASTM C1064/ C1064M

ASTM C1077

ASTM C1107/ C1107M

ASTM C1116/ C1116M

ASTM C1157/ C1157M

ASTM C1240

ASTM C1260

ASTM C131/ C131M

ASTM C136/ C136M

ASTM C143/ C143M

ASTM C150/ C150M

ASTM C1567

ASTM C1602/ C1602M

ASTM C172/ C172M

(2013; E 2015) Standard Specification for
Chemi cal Adm xtures for Use in Producing
FIl owi ng Concrete

(2017) Standard Test Method for
Tenperature of Freshly M xed
Hydraul i c- Cenent Concrete

(2017) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Eval uation

(2014a) Standard Specification for
Packaged Dry, Hydraulic-Cenent G out
(Nonshrink)

(2010a; R 2015) Standard Specification for
Fi ber - Rei nforced Concrete

(2017) Standard Performance Specification
for Hydraulic Cenent

(2014) Standard Specification for Silica
Fume Used in Cenentitious M xtures

(2014) Standard Test Method for Potential
Al kali Reactivity of Aggregates
(Mortar-Bar Method)

(2014) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2014) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2015) Standard Test Method for Slump of
Hydr aul i c- Cenent Concrete

(2017) Standard Specification for Portland
Cement

(2013) Standard Test Method for Potential
Al kali-Silica Reactivity of Comnbinations
of Cementitious Materials and Aggregate
(Accel erated Mortar-Bar Mt hod)

(2012) Standard Specification for MXxing
Water Used in Production of Hydraulic
Cement Concrete

(2017) Standard Practice for Sanpling
Freshly M xed Concrete

SECTI ON 03 30 00.00 10 Page 9



ASTM C173/ C173M

ASTM C192/ C192M

ASTM C231/ C231M

ASTM C260/ C260M

ASTM C309

ASTM C31/ C31M

ASTM C311/ C311M

ASTM C33/ C33M

ASTM C330/ C330M

ASTM C39/ C39M

ASTM C42/ C42M

ASTM C494/ C494M

ASTM C496/ C496M

ASTM C552

ASTM C567/ C567M

ASTM C578

ASTM C591

(2016) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol uret ri ¢ Met hod

(2016a) Standard Practice for Making and
Curing Concrete Test Specinens in the
Laboratory

(2017a) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2010a; R 2016) Standard Specification for
Air-Entraining Adnmi xtures for Concrete

(2011) Standard Specification for Liquid
Menmbr ane- For mi ng Conpounds for Curing
Concrete

(2017) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2017) Standard Test Methods for Sanpling
and Testing Fly Ash or Natural Pozzol ans
for Use in Portland-Cenent Concrete

(2016) Standard Specification for Concrete
Aggregates

(2017a) Standard Specification for
Li ght wei ght Aggregates for Structural
Concrete

(2017b) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2013) Standard Test Method for btaining
and Testing Drilled Cores and Sawed Beans
of Concrete

(2017) Standard Specification for Chem cal
Adm xtures for Concrete

(2017) Standard Test Method for Splitting
Tensile Strength of Cylindrical Concrete
Specimens

(2017) Standard Specification for Cellular
d ass Thermal Insul ation

(2014) Determning Density of Structural
Li ght wei ght Concrete

(2017a) Standard Specification for Rigid,
Cel lul ar Pol ystyrene Thermal I|nsulation

(2017) Standard Specification for Unfaced

SECTI ON 03 30 00.00 10 Page 10



ASTM C595/ C595M

ASTM C618

ASTM C685/ C685M

ASTM C78/ C78M

ASTM C937

ASTM C94/ C94M

ASTM C989/ CO89M

ASTM D5759

ASTM D75/ D75M

ASTM E1643

ASTM E1745

ASTM E1993/ E1993M

ASTM E96/ E96M

Preformed Rigid Cellular Polyisocyanurate
Thermal Insul ation

(2017) Standard Specification for Bl ended
Hydraul ic Cenents

(2017) Standard Specification for Coal Fly
Ash and Raw or Cal ci ned Natural Pozzol an
for Use in Concrete

(2014) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M Xxi ng

(2016) Standard Test Method for Fl exural
Strength of Concrete (Using Sinple Beam
wi th Third-Point Loading)

(2016) Grout Fluidifier for
Pr epl aced- Aggregate Concrete

(2017a) Standard Specification for
Ready- M xed Concrete

(2017) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

(2012) Characterization of Coal Fly Ash
and C ean Coal Conbustion Fly Ash for
Potential Uses

(2014) Standard Practice for Sanpling
Aggregates

(2011; R 2017) Standard Practice for

Sel ection, Design, Installation, and

| nspection of Water Vapor Retarders Used
in Contact with Earth or Granular Fill
Under Concrete Sl abs

(2017) Standard Specification for Water
Vapor Retarders Used in Contact with Soil
or Granular Fill under Concrete Sl abs

(1998; R 2013; E 2013) Standard
Specification for Bitum nous Water Vapor
Retarders Used in Contact with Soil or
Granul ar Fill Under Concrete Sl abs

(2016) Standard Test Methods for Water
Vapor Transni ssion of Materials

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

CRSlI 10MsP

(2009; 28th Ed; Errata) Manual of Standard
Practice

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

NI ST HB 44

(2016) Specifications, Tol erances, and

SECTION 03 30 00.00 10 Page 11



O her Technical Requirenments for Wi ghing
and Measuring Devices

NATI ONAL READY M XED CONCRETE ASSOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (2000; R 2006) Concrete Plant Standards
NRMCA QC 3 (2015) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

NRMCA TMVB 100 (2001; R 2007) Truck M xer, Agitator and
Front Di scharge Concrete Carrier Standards

U S. ARMY CORPS OF ENG NEERS ( USACE)

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

.4 Definitions
4.1 Cenentitious Materi al

As used herein, includes all portland cenent, pozzolan, fly ash, ground
granul ated bl ast-furnace slag[, and silica fune].

. 4.2 Cheni cal Admi xtures

Materials in the formof powder or fluids that are added to the concrete to
give it certain characteristics not obtainable with plain concrete nixes.

. 4.3 Conpl ementary Cenenting Materials (CCM

Coal fly ash[, silica fune], granul ated bl ast-furnace slag, natural or
cal ci ned pozzol ans, and ultra-fine coal ash when used in such proportions
to replace the portland cenent that result in considerable inprovenent to
sustainability, durability.

4.4 Design Strength (f'c)

The specified conpressive strength of concrete at tine(s) specified in this
section to neet structural design criteria.

.4.5 Mass Concrete

Any concrete systemthat approaches a maxi numtenperature of 70 degrees C
158 degrees F within the first 72 hours of placenent. |In addition, it
includes all concrete elenments with a section thickness of 1 neter 3 feet
or nore regardl ess of tenperature.

.4.6 M xture Proportioning

The process of designing concrete mxture proportions to enable it to neet
the strength, service life and constructability requirenents of the project.

4.7 M xture Proportions

The nmasses or vol unes of individual ingredients used to nmake a unit neasure

SECTI ON 03 30 00.00 10 Page 12



1.

1.

(cubic neter yard) of concrete.
4.8 Pozzolan

Siliceous or siliceous and alum nous material, which in itself possesses
little or no cenentitious value but will, in finely divided formand in the
presence of noisture, chemcally react with cal cium hydroxi de at ordinary
tenperatures to form conpounds possessing cenentitious properties.

. 4.9 Workability or Consistency

The ability of a fresh (plastic) concrete mix to fill the fornmi nould
properly with the desired work (vibration) and w thout reducing the
concrete's quality. Wrkability depends on water content, chenical

adm xtures, aggregate (shape and size distribution), cementitious content
and age (level of hydration).

5 SUBMITTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

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

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

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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1.

Governnent approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmittals

Quality Control Plan; C[, [___ 1]
Laboratory Accreditation
Sanpling Plan; ¢, [ 11

SD- 03 Product Data

Recycl ed Content Products; (LEED)
Cenentitious Materials

Vapor Ret arder

Vapor Barrier

Fl oor Finish

Fl oor Hardener

Chemi cal Adm xtures

SD- 04 Sanpl es
Surface Retarder
SD- 05 Design Data

1]

M xture Proportions; C[, |
Li ght wei ght Aggregate Concrete

SD-06 Test Reports

M xture Proportions; ¢, [ 11

Testing and Inspection for CQC, C[, [ 11
Fly Ash

G ound G anul ated Bl ast-Furnace (GGBF) Sl ag
Aggregates

Ai r Cont ent

Slump

Conpressive Strength

Water

SD-07 Certificates

Contractor Quality Control personnel
Ready- M x Pl ant

6  QUALI TY ASSURANCE
Subnmit qualifications for Contractor Quality Control personnel assigned to
concrete construction as Anerican Concrete Institute (AC) Certified

Workmen in one of the following grades or show witten evidence of having
conpl eted sinilar qualification prograns:
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Concrete Field Testing Technician Grade |

Concrete Laboratory Testing Technician Grade | or I

Concrete Construction | nspector Level 1|1

Concrete Transportation Construction Jointly certified by Arerican Concrete

I nspector or Reinforced Concrete Special Institute (ACl), Building Oficial and
Inspector Code Administrators International (BOCA),

International Code Council (1CC), and
Sout hern Bui |l di ng Code Congress
International (SBCCl)

Foreman or Lead Journeynan of the flatwork |Simlar qualification for ACI Concrete
finishing crew Fl at wor k Techni ci an/ Fi ni sher or equal,
with witten docunentation

6.1 Laboratory Accreditation

Provi de | aboratory and testing facilities. The | aboratories performng the
tests nust be accredited in accordance with ASTM Cl077, i ncluding

ASTM C78/ C78N and ASTM C1260. The accreditation nust be current and nust
include the required test nmethods, as specified. Furthernore, the testing
nmust conply with the foll owi ng requirenments:

.6.1.1 Aggregate Testing and M x Proportioning

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use second set of brackets for OCONUS
projects to specify alternate |icensing requirenent
where a registered U. S. professional would not be
feasible.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Perform aggregate testing and m xture proportioning studies in an
accredited | aboratory, under the direction of a [registered professional
engineer in a U S state or territory][__ ] who is conpetent in concrete
materials. This person is required to sign all reports and designs.

.6.1.2 Accept ance Testing

Furnish all materials, labor, and facilities required for nolding, curing,
testing, and protecting test specinens at the site and in the |aboratory.
Furni sh and maintain boxes or other facilities suitable for storing and
curing the specinmens at the site while in the nold within the tenperature
range stipul ated by ASTM C31/ C31M.

.6.1.3 Contractor Quality Control

Al sanpling and testing nmust be performed by an approved, onsite,
i ndependent, accredited |aboratory.
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6.2 Quality Control Plan

Submit a concrete quality control programin accordance with the guidelines
of ACI 121R and as specified herein. lIdentify the approved | aboratories.
Provide direct oversight for the concrete qualification programinclusive
of associated sanpling and testing. Provide all quality control reports to
the Quality Manager, Concrete Supplier and the Contracting O ficer

Maintain a copy of ACI SP-15 and CRSI 10MSP at the project site.

.6.3 Pre-installation Meeting

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: When the construction includes special items
such as very high strength concrete; non-sparking,
conductive flooring; acid-resistant concrete;
slipformng; super-flat floors, a pre-installation
meeting will be required. |In which case this
paragraph will be retained with appropriate editing
and identification.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

A pre-installation neeting with the Contracting Officer is required at

| east 10 days prior to start of construction on [__ ]. Conduct the
meeting with the Project Superintendent and active installation personne
present.

.6.4 Special Properties and Products

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If the use of a particular type of adm xture
is required for certain parts of the structure, this
par agraph shoul d be revised accordingly.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Concrete may contain adnmi xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. |Include any
of these nmaterials to be used on the project in the nmix design studies.

.6.5 Techni cal Service for Specialized Concrete

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use this paragraph when |ightwei ght aggregate
structural concrete is specified or for other
speci al i zed concretes |ike those containing silica
fume

*% *% *% *% *% *% *% *% *% *% *% *% *%%

otain the services of a factory trained technical representative to
oversee proportioning, batching, mxing, placing, consolidating, and
finishing of specialized structural concrete, such as [__ ]. The

techni cal representative must be on the job full time until the Contracting
Oficer is satisfied that field controls indicate concrete of specified
quality is furnished and that the crews are capabl e of continued
satisfactory work. Make the technical representative available for

consul tation with and advi si ng Governnent forces.
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6.6 Gover nment Assurance | nspection and Testing

Day-to day inspection and testing is the responsibility of the Contractor
Quality Control (CQC) staff. However, representatives of the Contracting
Oficer can and will inspect construction as consi dered appropriate and
will nonitor operations of the CQC staff. Governnent inspection or testing
will not relieve any CQC responsibilities

.6.6.1 Materials

The Governnment will sanple and test aggregates, cenentitious materials
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. Provide facilities and | abor as
may be necessary for procurenent of representative test sanples. Sanples
of aggregates will be obtained at the point of batching in accordance with
ASTM D75/ D75Nh. Other materials will be sanpled fromstorage at the jobsite
or fromother |ocations as considered appropriate. Sanples nmay be placed
in storage for later testing when appropriate.

.6.6.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with
ASTM C172/ C172N and tested in accordance with these specifications, as
consi dered necessary.

.6.6.3 Har dened Concrete

Tests on hardened concrete will be perforned by the Governnent when such
tests are considered necessary.

.6.6.4 Inspection

Concrete operations nmay be tested and inspected by the Governnment as the
proj ect progresses. Failure to detect defective work or material will not
prevent rejection |ater when a defect is discovered nor will it obligate
the Governnent for final acceptance.

.7 DELI VERY, STORAGE, AND HANDLI NG

Follow ACI 301 and ACI 304R requirenments and recomendati ons. Store cenent
and other cenentitious materials in weathertight buildings, bins, or silos
that exclude noisture and contam nants and keep each material conpletely
separated. Arrange and use aggregate stockpiles in a manner to avoid
excessi ve segregation and to prevent contamination with other materials or
with other sizes of aggregates. Do not store aggregate directly on ground
unless a sacrificial layer is left undisturbed. Store reinforcing bars and
accessories above the ground on platforns, skids or other supports. Store
other materials in a manner to avoid contam nation and deterioration

Adm xtures which have been in storage at the project site for longer than 6
mont hs or whi ch have been subjected to freezing cannot be used unless
retested and proven to neet the specified requirenents. Materials nust be
capabl e of being accurately identified after bundl es or containers are
opened.

PART 2 PRODUCTS
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NOTE: Edit this PART to include only those products
which are locally avail able, are required by the
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project, and are acceptable to the designer
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In accordance with Section 01 33 29 SUSTAI NABI LI TY REPORTI NG subrmi t
docunentation indicating: distance between nmanufacturing facility and the
project site, distance of raw material origin fromthe project site,
percentage of post-industrial and post-consunmer recycled content per unit
of product and relative dollar value of recycled content products to tota
dol l ar value of products included in project. Provide Subnmittals as
specified in the subject Section.

.1 SYSTEM DESCRI PTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: This paragraph places the responsibility for
m xture proportioning on the Contractor. Were
Government mix design is required, the entire
paragraph will be revised accordingly. Do not
del ete 15 percent mninumfor pozzol an, unless
pozzol an i s prohibited.
Provi de concrete conmposed of portland cement, other cenentitious and

pozzol anic nmaterials as specified, aggregates, water and adm xtures as
specified.

1.1 Proportioni ng Studi es-Nornmal Weight Concrete

Trial design batches, m xture proportions studies, and testing requirenments
for various types of concrete specified are the responsibility of the
Contractor. Base mxture proportions on conpressive strength as deterni ned
by test specinmens fabricated in accordance with ASTM C192/ C192N and tested
in accordance with ASTM C39/C39N. (Obtain mix design approval fromthe
Contracting Oficer prior to concrete placenent.

a. Sanples of all materials used in mxture proportioning studi es nust be
representative of those proposed for use in the project and be
acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications.

b. Make trial mixtures having proportions, consistencies, and air content
suitable for the work based on net hodol ogy described in ACl 211.1,
using at least three different water-cenentitious nmaterial ratios for
each type of mxture, which produce a range of strength enconpassing
those required for each type of concrete required on the project.

c. The maxi num wat er-cenentitious material ratios allowed in subparagraph
WATER- CEMENTI Tl QUS MATERI AL RATI O bel ow wi | | be the equival ent
wat er-cenentitious material ratio as determ ned by conversion fromthe
wei ght ratio of water to cenment plus pozzolan by the wei ght equival ency
nmet hod as described in ACI 211.1. |In the case where silica fune or
GGBF slag is used, include the weight of the silica fune and GEBF sl ag
in the equations in ACl 211.1 for the termP, which is used to denote
t he wei ght of pozzolan. |If pozzolan is used in the concrete mxture,
the m ni mum pozzol an content is 15 percent by weight of the tota
cenentitious material, and the maxi mumis 35 percent.

d. Design laboratory trial mixtures for maxi mum pernitted slunp and air

content. Make separate sets of trial mixture studies for each
conbi nati on of cementitious materials and each conbi nation of
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adm xtures proposed for use. No conbination of either may be used
until proven by such studies, except that, if approved in witing and
otherwi se pernitted by these specifications, an accelerator or a
retarder may be used without separate trial nmixture study. Separate
trial mxture studies nust also be nade for concrete for any conveying
or placing method proposed which requires special properties and for
concrete to be placed in unusually difficult placing |ocations. For
previously approved concrete mix designs used within the past twelve
nont hs, the previous mx design may be re-submitted w thout further
trial batch testing if acconpanied by material test data conducted
within the |ast six nonths.

e. Report the tenperature of concrete in each trial batch. For each
wat er-cenentitious material ratio, nmake at |least three test cylinders
for each test age, cure in accordance with ASTM C192/ C192V and test at
7 and 28[56,][90] days in accordance with ASTM C39/C39V. Fromthese
test results, plot a curve showing the relationship between
wat er-cenentitious material ratio and strength for each set of tria
mx studies. |In addition, plot a curve showing the relationship
between 7 day and 28[56,][90] day strengths. Design each mixture to
pronot e easy and suitable concrete placenment, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng.

f. Submt the results of trial mxture design studies along with a
statenment giving the nmaxi mum nom nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of each
strength of concrete, at |east 60 days prior to comenci ng concrete
pl aci ng operations. Base aggregate wei ghts on the saturated surface
dry condition. Acconpany the statenent with test results froman
approved i ndependent conmmercial testing |aboratory, show ng that
m xture design studi es have been nmade with materials proposed for the
project and that the proportions selected will produce concrete of the
qualities indicated. No substitutions nmay be nade in the materials
used in the m xture design studies without additional tests to show
that the quality of the concrete is satisfactory.

1.2 Proportioni ng Studies-Li ghtweight Aggregate Structural Conc

Trial design batches, m xture proportioning studies, and testing

requi renents nust conformto the requirements specified in paragraph
PROPORTI ONI NG STUDI ES- NORVAL \VEI GHT CONCRETE above, except as fol |l ows.

Trial m xtures having proportions, consistencies and air content suitable
for the work nust be nade based on net hodol ogy described in ACl 211. 2,
using at least three different cement contents. Proportion trial mxes to
produce air dry unit weight, concrete strengths, maxi mumpermnmitted sl unp,
and air content. Test specinens and testing nmust be as specified for

normal wei ght concrete except that [28-day conpressive strength] [splitting
tensile strength in accordance with ASTM C496/ C496N] nust be deterni ned
fromtest cylinders that have been air dried at 50 percent relative
humidity for the last 21 days. Deternmine air dry unit weight in accordance
with  ASTM C567/ C567l, designed to be at |east 32 kg/cubic neter 2.0 pcf

| ess than the maxi mum specified air dry unit weight. Plot curves using
these results showing the relationship between cenent factor and strength
and air dry unit weight. Norrmal weight fine aggregate nmay be substituted
for part or all of the lightweight fine aggregate, provided the concrete
meets the strength and unit weight. A correlation nust al so be devel oped
showi ng the ratio between air dry unit weight and fresh concrete unit

wei ght for each m x.
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2.

1.3 Aver age Conpressive Strength

The nixture proportions selected during m xture design studies rmust produce
a required average conpressive strength (f'cr) exceeding the specified
conpressive strength (f'c) by the anbunt indicated bel ow, but may not
exceed the specified strength at the sane age by nore than 20 percent.

This required average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average conpressive strength at 28 days drops bel ow f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, adjust the mixture, as approved, to bring
the daily average back up to f'cr. During production, the required f'cr
nmust be adjusted, as appropriate, based on the standard deviation being
attained on the job.

.1.4 Conputations from Test Records

Where a concrete production facility has test records, establish a standard
deviation in accordance with the applicable provisions of ACl 214R. Test
records fromwhich a standard deviation is calcul ated nmust represent
materials, quality control procedures, and conditions simlar to those
expected; must represent concrete produced to neet a specified strength or
strengths (f'c) within 7 MPa 1000 psi of that specified for proposed work;
and nust consist of at |east 30 consecutive tests. A strength test nust be
the average of the strengths of two cylinders made fromthe sane sanpl e of
concrete and tested at 28[56][90] days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions nust
be in accordance with ACI 318 Chapter 5.

.1.5 M x Design for Bonded Topping for Heavy Duty Floors

The concrete nix design for bonded topping for heavy duty floors nust
contain the greatest practical proportion of coarse aggregate within the
specified proportion limts. Design the mx to produce concrete having a
28-day strength of at least 34.5 MPa 5000 psi. Concrete for the topping
nmust consi st of the followi ng proportions, by weight:

1.00 part portland cement
1.15 to 1.25 parts fine aggregate
1.80 to 2.00 parts coarse aggregate

Maxi mum wat er-cenentitious material ratio nust be 0.33. The topping
concrete must not be air-entrained. The concrete nust be mxed so as to
produce a nixture of the driest consistency possible to work with a saw ng
motion of the strike-off and which can be floated and conpacted as

speci fied without producing water or excess cenent at the surface. 1In no
case nust slunp exceed 25 mm 1 inch as deternined by ASTM C143/ Cl143N

1.6 Tolerances
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NOTE: Insert any special tolerance requirenments of
the project. Select the nethod desired for floor
finish tolerance and delete the other. Do not use
both as a Contractor's option. An effort should be
nmade to begin to convert to the F-systemfor floor
slabs. The F-system shoul d al ways be used where
very flat floors are required, particularly

war ehouse ai sl es where high-lift forklift units or
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other simlar stackers will operate.
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Except as otherw se specified herein, tolerances for concrete batching,

m xture properties, and construction as well as definition of terns and
application practices nust be in accordance with ACI 117. Take |evel and
grade tol erance neasurenents of slabs as soon as possible after finishing;
when forns or shoring are used, the nmeasurenents nust be nmade prior to
removal.

2.1.7 Fl oor Finish
For floor finishes, see Section 03 35 00.00 10 CONCRETE FI NI SH NG
2.1.8 Strength Requirements

Speci fied conpressive strength (f'c) nust be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE

35 MPa5000 psi at 28 days

27.5 MPa4000 psi at 28 days

20 MPa3000 psi at 28 days

Il

[ 1 MPa[ ] psi at [____ ] days
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NOTE: Use eight cylinders when specifying 56 or 90
day strengths. Use 150x300 6x12 cylinders for
better prediction of strength and consi stency.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhkhhkkkkkkkkkkk

Concrete made with high-early strength cenent nust have a 7-day strength
equal to the specified 28-day strength for concrete nmade with Type | or |
portland cenent. Conpressive strength nust be determ ned in accordance
with  ASTM C39/ C39NM

2.1.8.1 Eval uation of Concrete Conpressive Strength

Fabricate [six] [eight] conpressive strength specinmens,[ 150 nmm by 300 nmm 6
inch by 12 inch][ 100 mm by 200 mMmm 4 inch by 8 inch] cylinders, |aboratory
cure themin accordance with ASTM C31/C31N and test themin accordance with
ASTM C39/ C39N. Test two cylinders at 7 days, two cylinders at 28 days,
[two cylinders at 56 days][two cylinders at 90 days] and hold two cylinder
in reserve. The strength of the concrete is considered satisfactory so

|l ong as the average of all sets of three consecutive test results do not
exceed the specified conpressive strength f'c by 20 percent and no

i ndividual test result falls below the specified strength f'c by nore than
3.5 MPa 500 psi), unless approved by the Contracting Officer. A "test" is
defined as the average of two conpanion cylinders, or if only one cylinder
is tested, the results of the single cylinder test. Additional analysis or
testing, including taking cores and/or |load tests may be required when the
strength of the concrete in the structure is considered potentially
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deficient.
.1.8.2 I nvestigation of Low Strength Conpressive Test Results

When any strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 3.5 MPa 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and curing, take
steps to assure that the | oad-carrying capacity of the structure is not

j eopardi zed. Wien the strength of concrete in place is considered
potentially deficient, obtain cores and test in accordance with

ASTM C42/ CA2N. Take at |east three representative cores fromeach nenber
or area of concrete in place that is considered potentially deficient. The
| ocation of cores will be determ ned by the Contracting Oficer to |east
inmpair the strength of the structure. Concrete in the area represented by
the core testing will be considered adequate if the average strength of the
cores is equal to at least 85 percent of the specified strength requirenent
and if no single core is less than 75 percent of the specified strength
requirenent. Non-destructive tests (tests other than test cylinders or
cores) may not be used as a basis for acceptance or rejection. Performthe
coring and repair the holes; cores will be tested by the Governnent.

.1.8.3 Load Tests

If the core tests are inconclusive or inpractical to obtain or if
structural analysis does not confirmthe safety of the structure, |oad
tests may be directed by the Contracting Officer in accordance with the
requirenents of ACI 318N ACI 318. Correct concrete work eval uated by
structural analysis or by results of a |oad test as being understrength in
a manner satisfactory to the Contracting Oficer. Perform al
investigations, testing, load tests, and correction of deficiencies
approved by the Contracting Oficer, except that if all concrete is found
to be in conpliance with the drawi ngs and specifications, the cost of

i nvestigations, testing, and load tests will be at the expense of the
Government.

.1.9 Wat er-Cenentitious Material Ratio
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NOTE: Refer to ACI 318M AClI 318 Chapter 4 for
maxi nrum wat er-cenentitious material ratios based on
t he exposure cl ass.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Maxi mum wat er-cenentitious material ratio (wc) for normal weight concrete
is as foll ows:

WATER- CEMENTI TI QUS MATERI AL RATI O, BY STRUCTURE OR PORTI ON OF STRUCTURE
WEIGHT
0.40 L1
0.45 L1
0.50 L]
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WATER- CEMENTI TI QUS MATERI AL RATI O, BY STRUCTURE OR PORTI ON OF STRUCTURE
WEIGHT
0.55 [ ]
L1 L1

2.1.10 Ai r Entrai nnent

*% *% *% *% *% *% *% *% *% *% *% *% *%

NOTE: Renobve | ast two sentences when |ightweight
concrete is not required.

Refer to ACI 318M ACI 318, Chapter 4 for gui dance on
air content.

Entrained air should not be used for concrete to be
given a snooth, dense, hard-trowel ed finish because
blistering and del ami nati on may occur. Refer to AC
302. 1R for a detail ed discussion on how to produce
hi gh-quality concrete sl abs-on-ground and suspended
floors for various classes of service.

*kkkkkkk
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Air entrain normal weight concrete based on the followi ng table[, except as
ot herw se specified for |ightweight concrete].

M NI MUM Al R CONTENT Per cent | STRUCTURE OR PORTI ON OF STRUCTURE
45 ]
50 ]
6.0 ]
I L1

Attain specified air content at point of placenent into the forns within
plus or minus 1.5 percent. Determne air content for normal weight
concrete in accordance with ASTM C231/C231N. [Air entrain |ightweight
concrete inthe [__ ] parts of the structure with a total air content of
4.5 to 7.5 percent, except that if the nom nal nexi num size coarse
aggregate is 9.5 nm3/8 inch or less, the air content nust be 5.5 to 8.5
percent. Deternmine air content for |ightweight concrete in accordance with
ASTM C173/ C173N.]

2.1.11 Slump

*% *% *% *% *% *% *% *% *% *% *% *% *%

NOTE: Use the sentence in the first set of brackets
when those adm xtures are pernmtted by the
specifications. Wen adm xtures are added on site
use the bracket statement requiring a 50 to 100 mm 2
to 4 inch slunmp before the adm xtures are added.
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Add special slunp requirenents for Class 8 and 9
floor slabs from ACI 302, when such floors are to be
constructed. Edit for |ightweight concrete as
required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Slunp of the concrete, as delivered to the point of placenent into the
forms, nust be within the following limts. Determine slunmp in accordance
with  ASTM C143/ C143M\.

Structural El enent Sl ump nmm i nches

Minimum Maximum
Wl l's, colums and beans 50 2 100 4
FIOltJ)ndati on walls, substructure walls, footings, 25 1 75 3
slabs

Any structural concrete approved for placenent by punping:

At punp 50 2 200 8

At discharge of line 251 1004

[ When use of a plasticizing adni xture conform ng to ASTM C1017/ C1017N or
when a Type F or G high range water reducing adni xture conformng to

ASTM C494/ C494N is permitted to increase the slunp of concrete, concrete
must have [a slunp of 50 to 100 M 2 to 4 inches before the adnixture is
added and ]a nmaxi num sl unp of 200 mm 8 inches at the point of delivery
after the adnmixture is added.] [For troweled floors, slunp of structura

I'i ghtwei ght concrete with normal wei ght sand placed by punp must not exceed
125 mMmm 5 inches at the point of placenent. For other slabs, slunp of

I'i ghtwei ght concrete must not exceed 100 nm 4 inches at point of placenent.]

2.1.12 Concrete Tenperature

The tenperature of the concrete as delivered nust not exceed 32 degrees C
90 degrees F. \Wen the anbient tenperature during placing is 5 degrees C
40 degrees F or less, or is expected to be at any time within 6 hours after
pl acing, the tenperature of the concrete as delivered nust be between 12
and 25 degrees C 55 and 75 degrees F.

2.1.13 Si ze of Coarse Aggregate

Use the largest feasible nominal maxi mum size aggregate (NVSA), specified
in PART 2 paragraph AGGREGATES, in each placenent. However, do not exceed
nom nal maxi mum si ze of aggregate for any of the follow ng: three-fourths
of the m nimumcover for reinforcing bars, three-fourths of the m ni mum

cl ear spacing between reinforcing bars, one-fifth of the narrowest

di mensi on between sides of forns, or one-third of the thickness of slabs or

toppings.
2.1. 14 Li ght wei ght Aggregate Structural Concrete
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NOTE: Retain this paragraph when |i ghtwei ght
aggregate structural concrete is required. Use
bracketed alternate strength inserts (conpressive or
splitting tensile strength) as appropriate.

Correlate strength versus unit weight requirenents
as determned fromtable in ASTM C330/ C330M and as
determ ned by consultation with |ocal producers.
Renmove | ast sentence when floor fill is not required.
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Conform | i ghtwei ght aggregate structural concrete to the requirenents
specified for nornmal wei ght concrete except as specified herein.

[ Compressive strength nust be at least [ ] at 28 days,] [Splitting
tensile strength deternined in accordance with ASTM C496/ C496N nust be at
least [__ ] at 28 days,] as determined by test specinens that have been
air dried at 50 percent relative humdity for the last 21 days. Air-dry
unit weight nust not be over [__ ] at equilibriumas determ ned by
ASTM C567/ C567N. However, use fresh unit weight for acceptance during
concreting, using a correlation factor between the two types of unit weight
as determined during mxture design studies. Lightweight aggregate
structural concrete floor fill must have a 28-day conpressive strength of
at least 17.3 MPa 2500 psi and an air-dry unit wei ght not exceeding 1850
kg/ cubic nmeter 115 pcf at equilibrium

2 CEMENTI TI QUS MATERI ALS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: EPA recomends that procuring agencies use
flowable fill containing coal fly ash (pozzol an)
and/ or ferrous foundry sands for backfill and other
fill applications. EPA further recomends that
procuring agenci es include provisions in al
construction contracts involving backfill or other
fill applications, to allow for the use of flowable
fill containing coal fly ash and/or ferrous foundry
sands, where appropriate.

Include the limts on soluble alkalis for portland
cenent and for pozzol an whenever there is a
possibility of alkali-aggregate reactive aggregates
bei ng furni shed.

Where al kali-bearing soil or groundwater is
encountered, or where the concrete will be exposed
to sewage, see ACI 201.2 R for guidance on selecting
cenentitious material. See EM 1110-2-2000 for

gui dance when proposing to use any type of
portl and- pozzol an or portland-furnace-slag cenent.

If high early strength concrete is required, specify
Type |11 after consulting the agency's Subject
Matter Expert in Concrete Materials. Low al kal
cenment nay be required if the proposed aggregates
are found to be expansive.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Cenentitious Materials nust be portland cenment, [portland-pozzolan cenent,]
[portland bl ast-furnace slag cenent,] or portland cenent in conbination
with [pozzol an] [or ground granul ated bl ast furnace slag] [or silica fune]
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conformng to appropriate specifications |isted below Restrict usage of
cenentitious materials in concrete that will have surfaces exposed in the
conpl eted structure so there is no change in color, source, or type of
cenentitious material.

2.2.1 Port| and Cenent

ASTM C150/ C150N, Type [I] [II] [I11] [low alkali] [including false set
requirenents] with a maxi num 10 percent anount of trical cium alum nate, and
a maxi mum cenent - al kali content of 0.80 percent Na20e (sodi um oxi de)
equivalent. Wiite portland cenent nust neet the above requirenents except
that it may be Type |, Type II[ or Type Il11] [low alkali]. [Use white Type
Il only in specific areas of the structure, when approved in witing.]

[2.2.2 Hi gh- Earl y- Strength Portland Cenent
ASTM C150/ C150N, Type IIl with tricalciumalunnate limted to [5] [8]
percent, [low alkali]. Use Type Ill cenment only in isolated instances and
only when approved in witing.

12.2.3 Bl ended Cenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Never specify I(PM or I(SM cenent.

*% *% *% *% *% *%%

Conf orm bl ended cenment to ASTM C595/ C595N and ASTM C1157/ C1157N, Type |IP or
I'S, including the optional requirenent for nortar expansion [and sul fate
soundness] and consist of a mxture of ASTM C150/ C150N Type |, or Type ||
cement and a conplenentary cenenting material. The slag added to the Type
I'S blend nust be ASTM C989/ C989N ground granul ated bl ast-furnace slag. The
pozzol an added to the Type |IP blend nust be ASTM C618 C ass F and nust be
interground with the cenent clinker. Provide a manufacturer's statenent
that the amount of pozzolan in the finished cement will not vary nore than
plus or mnus 5 nmass percent of the finished cement fromlot-to-lot or
within a lot. Do not change the percentage and type of mneral adnmi xture
used in the blend fromthat subnitted for the aggregate eval uati on and

m xture proportioning.

2.2.4 Fly Ash

Conformfly ash to ASTM C618, O ass F, except that the nmaxi num al | owabl e

| oss on ignition cannot exceed [3][6] percent. |f pozzolan is used, it
must never be less than [15][20][30][35][40][___ ] percent by weight of
the total cementitious material. Report the chemical analysis of the fly
ash in accordance with ASTM C311/ C311V. Evaluate and classify fly ash in
accordance with ASTM D5759. Conply with EPA requirenents in accordance
with Section 01 33 29 SUSTAI NABI LI TY REPORTI NG.

2.2.5 Raw or Cal ci ned Natural Pozzol an

Nat ural pozzol an nmust be raw or cal cined and conformto ASTM C618, C ass N,
including the optional requirenents for uniformty and effectiveness in
controlling Alkali-Silica reaction and nust have an on ignition | oss not
exceeding 3 percent. Cass N pozzolan for use in mitigating Alkali-Silica
Reactivity must have a Cal cium Oxi de (CaO content of |less than 13 percent
and total equivalent alkali content |ess than 3 percent.
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2.

2.6 Utra Fine Fly Ash and Utra Fine Pozzol an

ConformUtra Fine Fly Ash (UFFA) and Utra Fine Pozzolan (UFP) ASTM C618,
Class F or N, and the follow ng additional requirenments:

a. The strength activity index at 28 days of age is at |east 95 percent of
the control specinens.

b. The average particle size does not exceed 6 mcrons.

c. The sumof SIQ2 + AI28 + Fe2M is greater than 77 percent.

2.7 Ground Granul ated Bl ast - Furnace (GGEBF) Sl ag

ASTM C989/ C989N, Grade [100][120]. Slag content rmust be a mnini num of
[25][50] [ 70] percent by weight of cenentitious material. Subnmit test
results in accordance with ASTM C989/ C989N f or

GGBF slag. Subnit test results perforned within 6 nonths of submitta
date..

.2.8 Silica Fune

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Silica Fune may only be used for OCONUS
projects where Class F fly ash and G&BF sl ag are not
avai l abl e, after approval by the Contracting

O ficer. Guidance for use of silica fune should be
sought fromthe agency's Subject Matter Expert in
Concrete Materials.

Supervi sion by manufacturer's representative shoul d
be required during batching, finishing, and curing

at start-up of the job. A HRWR reconmended by the

manuf acturer of the silica fume should be used.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Conformsilica fume to ASTM C1240. Conform avail able alkalis to the
optimal limit given in Table 2 of ASTM C1240. Silica fune may be furnished
as a dry, densified material or as a slurry. Proper nmxing is essential to
acconpl i sh proper distribution of the silica fume and avoi d aggl oner at ed
silica fune which can react with the alkali in the cenent resulting in
premat ure and extensive concrete damage. | n accordance with paragraph
Techni cal Service for Specialized Concrete in PART 1, provide the services
of a manufacturer's technical representative experienced in mniXxing,
proportioning, placenent procedures, and curing of concrete containing
silica fune. This representative nmust be present on the project prior to
and during at least the first 4 days of concrete production and pl acenent
using silica fune. Use a H gh Range Water Reducer (HRWR) with silica fune.

3  AGGREGATES
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NOTE: Edit and fill in the blanks as appropriate
Consi derati on shoul d al ways be given to the | oca
aggregate supply situation, quality, and

availability.

This note may be di sregarded for regi ons where
Al kali-Silica Reactivity (ASR) is not a concern
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Sone aggregate sources may exhibit an ASR

potential. ASR is a potentially deleterious
reacti on between al kalis present in concrete and
some siliceous aggregates, reference EM 1110-2-2000
par agraph 2-3b(6) and appendix D. Were 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
determ ne ASR potential and an effective

mtigation. EM 1110-2-2000, provides
recomendations for evaluating and mtigating ASR in
concrete m xtures. Aggregate eval uations nmay not be
practical for projects requiring small quantities of
concrete (less than 200 cubic neters 250 cubic yards

).

Section 32 13 14.13 CONCRETE PAVI NG FOR Al RFI ELDS
AND OTHER HEAVY DUTY PAVEMENTS, paragraph
ALKALI - SI LI CA REACTIVITY, provides a specification
nmet hod for the Contractor to evaluate and nitigate
ASR in concrete nmixtures. The expansion limts
specified in Section 32 13 14.13 are requirenments
for pavenents and exterior slab construction. For
structural concrete applications the neasured
expansi on shall be less than 0.10 percent. It may
not be econonical or practical to specify different
test limt requirements for use on the sane
project. In which case the lower linit required by
t he application should be used.

The designer may use the specification nethod in
Section 32 13 14.13 by incorporating the rel evant
paragraphs into this specification, or may use the
followi ng requirenents (included in the set of
brackets.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ Test and evaluate fine and coarse aggregates for al kali-aggregate
reactivity in accordance with ASTM C1260. Evaluate the fine and coarse
aggregates separately and in conbination, which matches the proposed m x
design proportioning. Al results of the separate and conbi nation testing
must have a neasured expansion |ess than 0.10 (0.08) percent at 16 days
after casting. Should the test data indicate an expansion of 0.10 (0.08)
percent or greater, reject the aggregate(s) or perform additional testing
using ASTM C1260 and ASTM C1567. Performthe additional testing using
ASTM C1260 and ASTM C1567 using the |low al kali portland cement in

conbi nation with ground granul ated bl ast furnace (GEBF) slag, or Cass F
fly ash. Use GGBF slag in the range of 40 to 50 percent of the tota
cenmentitious material by nmass. Use Class F fly ash in the range of 25 to
40 percent of the total cenentitious material by mass.] [Provide fine and
coarse aggregates conforming to the foll ow ng.]

. 3.1 Fi ne Aggregate
Conformto the quality and gradation requirenments of ASTM C33/ C33M.
.3.2 Coar se Aggregate

Conformto ASTM C33/C33N, Cass 5S, size designation [__ ].
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2.

.3.4

3.3 Li ght wei ght Aggr egat e

Provide Iightweight fine and coarse aggregate conformng to the quality and
gradation requirenents of ASTM C330/C330N, size [ ] for coarse
aggregate. Prewet and vacuum saturate |ightweight aggregate in accordance
with the Manufacturer's instructions unless otherw se specified. For
punped concrete, prewet sufficiently to ensure that slunp |oss through the
punp |ine does not exceed 100 mm 4 inches.

Materials for Bonded Topping for Heavy Duty Floors

In addition to the requirenents specified above, coarse aggregate used for
this purpose nust be a well graded, hard, sound di abase, trap rock, enery,
granite or other natural or manufactured aggregate having equival ent

har dness and wearing qualities and have a percentage of loss not to exceed
30 after 500 revol utions when tested in accordance with ASTM C131/ C131N
Gradation of the aggregates when tested in accordance with ASTM C136/ C136N
as follows:

Coar se Aggregate

Curnul ati ve Percent
Currul ati ve Percent

Si eve Size

19 nm 3/ 4 inch 100
12.5 nm 1/ 2 inch 50-100
9.5 mMm 3/8 inch 25-50

4.75 mm No. 4 0-15

2.36 nm No. 8 0-8

Fi ne Aggregate

Si eve Size

Curnul ati ve Percent

Lyamnal ~4 ) N, +

9.5 nm 3/8 inch 100
4.75 mm No. 4 95-100
2.36 mm No. 8 65-80
1.18 mm No. 16 45-65

0.600 nm No. 30 25-45

0.300 mm No. 50 5-15

0.150 nm No. 100 0-5

4

CHEM CAL ADM XTURES

kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkxkx

kkkkkkkkkkkkkkkkkkkkkkk

*

xxxxx

NOTE: Edit as appropriate for the project. Do not

pernmit the use of cal cium chloride.

*% *% *% *% *% *% *% *% *% *% *% *% *%

When required or pernmitted, conformto the appropriate specification
listed. Furnish admixtures in liquid formand of suitable concentration
for easy, accurate control of dispensing.
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2.4.1 Air-Entraining Adnmi xture

ASTM C260/ C260N and rnust consistently entrain the air content in the
speci fied ranges under field conditions.

2.4.2 Accel erating Adm xture

ASTM C494/ C494N, Type C or E, except that cal ciumchloride or adm xtures
cont ai ni ng cal ci um chl ori de cannot be used.

2.4.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C494/ C494N, Type A, B, or D, except that the 6-nmonth and 1-year
conmpressive strength tests are wai ved.

2.4.4 H gh- Range Water Reducer

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use this paragraph only when high-range water
reduci ng admi xture is allowed in paragraph SLUWP.
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ASTM C494/ C494N, Type F or G except that the 6-nonth and 1-year strength
requirenents are wai ved. Use the adnmi xture only when approved in witing,
such approval being contingent upon particular mxture control as described
in the Contractor's Quality Control Plan and upon performance of separate
m xture design studies.

2.4.5 Surface Retarder

ASTM C309. Subnit sanple of surface retarder material w th manufacturer's
instructions for application in conjunction with air-water cutting.

2.4.6 Expandi ng Admi xture
Al um num powder type expandi ng adm xture conform ng to ASTM C937.

2.4.7 O her Chenical Adm xtures

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use this paragraph only when a plasticizing
adm xture is allowed in paragraph SLUWP.
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Provi de chemical admi xtures for use in producing flow ng concrete in
conpliance with ASTM C1017/C1017V, Type | or Il. Use these admi xtures only
when approved in witing, such approval being contingent upon particul ar

m xture control as described in the Contractor's Quality Control Plan and
upon performance of separate mixture design studies.

2.5 WATER

Provi de water conplying with the requirenments of ASTM C1602/ C1602M.

Provide [potable] water for mixing, free of injurious anounts of oil, acid,
salt, or alkali. Submit test report showi ng water conplies with

ASTM C1602/ C1602.
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6 NONSHRI NK GRCOUT

Provi de nonshrink grout conforming to ASTM C1107/C1107l, and a conmerci a
formul ation suitable for the proposed application

LT NONSLI P SURFACI NG MATERI AL

Provi de nonslip surfacing material consisting of 55 percent, mnininmm

al um num oxi de or silicon-dioxide abrasive ceranically bonded together to
forma honogeneous material sufficiently porous to provide a good bond with
portland cenent paste; or factory-graded enery aggregate consisting of not

| ess than 45 percent al um num oxi de and 25 percent ferric oxide. Use wel
graded aggregate fromparticles retained on the 0.6 nmm No. 30 sieve to
particles passing the 2.36 mm No. 8 sieve.

. 8 EMBEDDED | TEMS

Provide the size and type indicated or as needed for the application.
Dovetail slots nust be gal vani zed steel. Provide hangers for suspended
ceilings as specified in Section 09 51 00 ACOUSTI CAL CElI LI NGS. Provide
inserts for shelf angles and bolt hangers of malleable iron or cast or
wr ought st eel

.9 FLOOR HARDENER

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Fl oor hardener should only be specified on
speci al i zed i ndoor floors where dusting of concrete
woul d present an unusual problem or where specially
requested by the Using Service.

*% *% *% *% *% *% *%%

Provi de a col orl ess aqueous sol ution containing zinc silicofluoride,
magnesi um sil i cofluoride, or sodiumsilicofluoride. These silicofluorides
can be used individually or in conbination. Proprietary hardeners may be
used if approved in witing by the Contracting Oficer

.10 PERI METER | NSULATI ON
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NOTE: Show required K-value on the draw ngs.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Pol ystyrene conforning to ASTM C578, Type |I; polyurethane conforming to
ASTM C591, Type Il; or cellular glass conform ng to ASTM C552, Type | or
IV. Conply with EPA requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG

[2.11 VAPOR RETARDER

Il

Pol yet hyl ene sheeting, ASTM E1745 Class [C][A][B], with a ninimmthickness
of[ 0.25 mm 10 mils][ 0.38 mm 15 mils] or other equivalent material having
a vapor perneance rating not exceeding 0.04 perns as determined in
accordance with ASTM E96/ E96N

2.12 VAPOR BARRI ER
Pol yet hyl ene sheeting, ASTM E1745 Class [C][A][B], with a ninimmthickness
of 0.38 mm 15 nmils or ASTM E1993/ E1993N bitum nous nenbrane or other
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equi val ent material having a vapor perneance rating not exceeding 0.01
pernms as determ ned in accordance with ASTM E96/ E96M.

]12.13 JO NT NMATERI ALS

2.

13.1 Joint Fillers, Sealers, and Waterstops
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NOTE: Do not use bituminous filler with
non- bi tum nous sealer. Designer will edit bracketed
itens for joint sealing.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide materials for expansion joint fillers and waterstops in accordance
with Section 03 15 00.00 10 CONCRETE ACCESSORIES. Provide materials for
and sealing of joints conformng to the requirenments of Section [07 92 00
JO NT SEALANTS] [32 01 19 FI ELD MOLDED SEALANTS FOR SEALING JONTS IN RIG D
PAVEMENTS] [32 13 73 COVPRESSI ON JO NT SEALS FOR CONCRETE PAVEMENTS] .

.13.2 Contraction Joints in Sl abs

Provide materials for contraction joint inserts in accordance with Section
03 15 00.00 10 CONCRETE ACCESSORI ES

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenent, performthe following: dean
surfaces to receive concrete, free fromfrost, ice, nud, and water. Pl ace,
cl ean, coat, and support fornms in accordance with Section 03 11 13.00 10
STRUCTURAL CONCRETE FORMAORK. Pl ace, clean, tie, and support reinforcing
steel in accordance with Section 03 20 00.00 10 CONCRETE REI NFORCEMENT
Transporting and conveyi ng equi pnent is in-place, ready for use, clean, and
free of hardened concrete and foreign material. Equipnent for
consolidating concrete is at the placing site and in proper working order
Equi prent and material for curing and for protecting concrete from weat her
or mechani cal danmage is at the placing site, in proper working condition
and in sufficient anount for the entire placenent. Wen hot, w ndy
conditions during concreting appear probable, equi pnent and material is at
the placing site to provide w ndbreaks, shading, fogging, or other action
to prevent plastic shrinkage cracking or other danmging drying of the
concrete as required in Section 03 39 00.00 10 CONCRETE CURI NG

1.1 Foundations

.1.1.1 Concrete on Earth Foundati ons

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed is clean, danmp, and free fromdebris, frost, ice, and standing
or running water. Prior to placenment of concrete, the foundation nust be
wel | drained, satisfactorily graded and uniformy conpact ed.

.1.1.2 Preparation of Rock

Rock surfaces upon which concrete is to be placed is free fromoil
standing or running water, ice, nud, drummy rock, coating, debris, and

| oose, senidetached or unsound fragnents. Cean joints in rock to a
satisfactory depth, as determ ned by the Contracting Officer, and to firm
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rock on the sides. Imediately before the concrete is placed, thoroughly
clean rock surfaces by the use of air-water jets or sandblasting as

speci fied bel ow for Previously Placed Concrete. Keep rock surfaces
continuously noist for at |east 24 hours inmediately prior to placing
concrete thereon. Cover all horizontal and approxi mately horizonta
surfaces, imediately before the concrete is placed, with a layer of nortar
proportioned sinmlar to that in the concrete mxture. Place concrete
before the nortar stiffens.

.1.1.3 Excavated Surfaces in Lieu of Forns

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph when forns are required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Concrete for [footings] [and] [walls] may be placed directly agai nst the
soil provided the earth or rock has been carefully trimed, is uniform and
stable, and neets the conpaction requirenents of Section 31 00 00
EARTHWORK. Pl ace the concrete wi thout beconing contam nated by | oose
material, and outlined within the specified tol erances.

1.2 Previ ously Placed Concrete

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If structure has few construction joints to
be bonded, none of themcritical, renove the

foll owi ng requirenents except for subparagraph
Preparation of Previously Placed Concrete.

O herwi se, use the follow ng requirenents and renove
subpar agraph Preparation of Previously Placed
Concrete.
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Prepare concrete surfaces to which additional concrete is to be bonded for
receiving the next horizontal lift by cleaning the construction joint
surface with either air-water cutting, sandblasting, high-pressure water
jet, or other approved nethod. Prepare concrete at the side of vertica
construction joints as approved by the Contracting Oficer. Do not use
air-water cutting on formed surfaces or surfaces congested with reinforcing
steel. Regardless of the nmethod used, the resulting surfaces nust be free
fromall laitance and inferior concrete so that clean surfaces of well
bonded coarse aggregate are exposed and make up at | east 10-percent of the
surface area, distributed uniformy throughout the surface. Do not
undercut the edges of the coarse aggregate. Keep the surface of horizontal
construction joints continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. Wash the surface
completely clean as the | ast operation prior to placing the next lift. For
heavy duty floors and two-course floors, thoroughly scrub a thin coat of
neat cenent grout of about the consistency of thick creaminto the existing
surface i nmedi ately ahead of the topping placing. The grout nust be a 1:1
m xture of portland cenment and sand passing the 2.36 mm No. 8 sieve.

Deposit the topping concrete before the grout coat has had tinme to stiffen

.1.2.1 Air-Water Cutting
Performair-water cutting of a fresh concrete surface at the proper tine
and only on horizontal construction joints. The air pressure used in the

jet mustl be 700 kPa 100 psi, plus or minus 70 kPa 10 psi, and the water
pressure nust be just sufficient to bring the water into effective
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i nfluence of the air pressure. Wen approved by the Contracting O ficer, a
surface retarder conplying with the requirenents of ASTM C309 may be
applied to the surface of the lift in order to prolong the period of time
during which air-water cutting is effective. After cutting, wash and rinse
the surface as long as there is any trace of cloudiness of the wash water.
Where necessary to renove accunul ated | aitance, coatings, stains, debris,
and other foreign material, use high-pressure waterjet or sandbl asting as
the | ast operation before placing the next lift.

.1.2.2 Hi gh- Pressure Water Jet

Use a stream of water under a pressure of not |less than 20 MPa 3,000 ps

for cutting and cleaning. Delay its use 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 waterjet is incapable
of a satisfactory cleaning, clean the surface by sandbl asti ng.

.1.2.3 Wet Sandbl asti ng

Use wet sandbl asting after the concrete has reached sufficient strength to
prevent undercutting of the coarse aggregate particles. After wet

sandbl asting, thoroughly wash the surface of the concrete to renove al

| oose materials.

.1.2.4 \Waste Disposa

Di spose of waste water enployed in cutting, washing, and rinsing of
concrete surfaces in a manner that the waste water does not stain,

di scolor, or affect exposed surfaces of the structures, or danage the
environnment of the project area. The nethod of disposal is subject to
approval.

.1.2.5 Preparation of Previously Placed Concrete

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Wien the structure has few construction
joints to be bonded, none of themcritical, use this
subpar agraph and del ete requirenents of above

subpar agraphs and of paragraph Previously Pl aced
Concrete. Renunber this specification accordingly.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Abrade concrete surfaces to which other concrete is to be bonded in an
approved nmanner that exposes sound aggregate uniformy w thout damagi ng the
concrete. Renove laitance and | oose particles. Thoroughly wash surfaces,

| eavi ng them noi st but wi thout free water when concrete is placed.

1.3 Vapor Retarder [and Barrier]
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NOTE: When this paragraph is used, coordinate

drawi ngs and specifications ensuring that draw ngs

i ndi cate vapor retarder beneath slabs. Locate vapor
retarder bel ow the sl ab-on-grade per ACI 360R
figure 4.7. Retain the penultinmate sentence unl ess
experience in the area has shown it to be
unnecessary.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Provi de vapor retarder beneath the interior on-grade concrete floor slabs
installed in accordance with ASTM E1643. Use the greatest w dths and

| engths practicable to elimnate joints wherever possible. Lap joints a
m ni mum of 300 nm 12 inches. Renove torn, punctured, or danaged vapor
barrier material and provide new vapor barrier prior to placing concrete.
For mnor repairs, patches may be nade using |aps of at |east 300 nm 12
inches. Seal |apped joints and patch edges with pressure-sensitive
adhesi ve or tape not |less than 50 nm 2 inches wi de and conpatible with the
menbrane. Pl ace vapor barrier directly on underlying subgrade, base
course, or capillary water barrier, unless it consists of crushed materia

or large granular material which could puncture the vapor barrier. |In this
case, a thin layer of approximately 13 nmm 1/2 inch of fine graded materia
shoul d be rolled or conpacted over the fill before installation of the

vapor barrier to reduce the possibility of puncture. Control concrete
pl acenent so as to prevent damage to the vapor barrier

.1.4 Perimeter Insulation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: When this paragraph is used, ensure that
drawi ngs indicate |ocation and extent of perineter
insulation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Install perinmeter insulation at |ocations indicated. Use adhesive where
insulation is applied to the interior surface of foundation walls and may
be used for exterior application.

.1.5 Enbedded | tens

Bef ore placenment of concrete, deternmine that all enbedded itens are firmy
and securely fastened in place as indicated on the draw ngs, or required.
Conduit and ot her enbedded itens nust be clean and free of oil and other
foreign matter such as | oose coatings or rust, paint, and scale. The
enbeddi ng of wood in concrete is permtted only when specifically
aut horized or directed. Tenporarily fill voids in sleeves, inserts, and
anchor slots with readily renovable nmaterials to prevent the entry of
concrete into voids. Do not Wld on enbedded netals within 300 nm 12 inches
of the surface of the concrete. Do not tack weld on or to enbedded itens.

2 CONCRETE PRODUCTI ON

NOTE: Use this paragraph and its subparagraphs for
all projects except where designer chooses to use
the foll owi ng optional paragraph CONCRETE
PRODUCTI ON, SMALL PRQIECTS, provided it neets the
criteria described therein, in which case delete
these. Do not specify both options.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

2.1 CGeneral Requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The desi gner nmust choose one of the two
bracketed requirements and delete the other. Do not
use the first bracketed requirenent if ready-ni xed
concrete is not wanted.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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[Batch and mix concrete onsite or furnish froma ready-n xed concrete
plant. Batch, nix, and transport ready-m xed concrete in accordance with
ASTM C94/ C94N, except as ot herwi se specified. Truck m xers, agitators, and
nonagitating transporting units nust conply with NRMCA TMVB 100. Ready-m X
pl ant equi pnent and facilities nust be certified in accordance with

NRMCA QC 3. Furnish approved batch tickets for each | oad of ready-m xed
concrete. Conformsite-nixed concrete to the follow ng subparagraphs.]
[Batch and mix concrete onsite, or close to onsite, conforming to the
fol | owi ng subparagraphs. ]

. 2.2 Bat chi ng Pl ant

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Choose the desired bracketed options for

pl ant |ocations. Insert desired m nimum capacity of
plant, it should be sufficient to accombdate the

| argest placenent within a reasonable tine.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Locate the batching plant [onsite in the general area indicated] [or]
[offsite close to the project]. The batching, nixing and pl acing system
must have a capacity of at least [ ] cubic neters yards per hour
Conformthe batching plant to the requirenents of NRMCA CPMB 100 and as
speci fied; however, rating plates attached to batch plant equi pnent are not
required.

. 2.3 Bat chi ng Equi prent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain the bracketed sentence concerning
truck mixers unless it is desired to prohibit truck
m xers. Always retain bracketed item about silica
fume when its use is allowed, otherw se delete.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Use sem automatic or automatic batching controls as defined in

NRMCA CPMB 100. Provide a senmiautomatic batching systemwi th interl ocks
such that the di scharge device cannot be actuated until the indicated
material is within the applicable tolerance. Equip the batching system
with accurate recorder or recorders that neet the requirenents of

NRMCA CPMB 100. Record the weight of water and adm xtures if batched by
wei ght. Provide separate bins or conpartnents for each size group of
aggregate and type of cenentitious material, to prevent intermngling at
any tine. Weigh aggregates either in separate wei gh batchers with

i ndi vi dual scales or, provided the smallest size is batched first,

cunmul atively in one weigh batcher on one scale. Do not weigh aggregate in
the sane batcher with cenentitious material. |f both portland cenent and
other cenentitious material are used, they nay be batched cunul atively,
provided that the portland cement is batched first, [except always batch
silica fune separately]. Water may be neasured by weight or volunme. Do

not wei gh or nmeasure water cumulatively with another ingredient. Interlock
filling and di scharging val ves for the water netering or batching systemso
that the discharge val ve cannot be opened before the filling valve is fully

closed. Piping for water and for adm xtures nust be free fromleaks and
val ved to prevent backflow or siphoning. Furnish admi xtures as a |liquid of
suitabl e concentration for easy control of dispensing. Provide an

adj ust abl e, accurate, nechanical device for nmeasuring and di spensing each
adm xture. Interlock each adm xture dispenser with the batching and
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di scharging operation of the water so that each admi xture is separately
bat ched and individually discharged automatically in a manner to obtain
uni formdi stribution throughout the water as it is added to the batch in
the specified nixing period. [Wen use of truck mnixers nmakes this

requirenent inpractical, interlock the adm xture di spensers with the sand
batchers]. Different adm xtures cannot be conbined prior to introduction
in water and are not allowed to internmingle until in contact with the

cement. Provide adm xture di spensers with devices to detect and indicate
flow during dispensing or have a neans for visual observation. Arrange the
plant so as to facilitate the inspection of all operations at all tines.
Provide suitable facilities for obtaining representative sanpl es of
aggregates fromeach bin or conpartnent, and for sanpling and calibrating
the di spensing of cenentitious material, water, and adm xtures. Cearly
mark filling ports for cenentitious materials bins or silos with a

per manent sign stating the contents.

3.2. 4 Scales

Conform the wei ghing equi prent to the applicable requirenents of CPMB
Concrete Plant Standard, and of NI ST HB 44, except that the accuracy nust
be plus or minus 0.2 percent of scale capacity. Provide standard test

wei ghts and any other auxiliary equi pnent required for checking the
operating performance of each scale or other neasuring devices. Perform
the tests at the specified frequency in the presence of a Governnent

i nspector. Arrange the wei ghing equipnent so that the plant operator can
conveniently observe all dials or indicators.

3.2.5 Bat chi ng Tol erances

a. Tolerances w th Wi ghing Equi prent

MATERIAL PERCENT OF REQUI RED WEI GHT
Cenentitious materials O0to plus 2
Aggregate plus or mnus 2
Water plus or mnus 1

Chem cal admi xture Oto plus 6

b. Tolerances with Volunetric Equi prent - For volunetric batching
equi pment used for water and adnmi xtures, the follow ng tol erances apply
to the required volume of material being batched:

MATERIAL PERCENT OF REQUI RED MATERI AL
Water plus or mnus 1
Chem cal admi xture Oto plus 6

3.2.6 Moi sture Control

Provi de a plant capabl e of ready adjustnent to conpensate for the varying
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3.

nmoi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

2.7 Concrete M xers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain bracketed phrase unless it is desired
to prohibit truck mixers, in which case delete.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Use stationary mxers [or truck m xers] capable of conmbining the materials
into a uniformm xture and of discharging this m xture w thout

segregation. Do not charge the mixers in excess of the capacity
recomrended by the manufacturer. QOperate the m xers at the drum or mixing
bl ade speed designated by the manufacturer. Mintain the mixers in

sati sfactory operating condition, and keep the mixer druns free of hardened
concrete. Should any m xer at any tinme produce unsatisfactory results,
pronptly discontinue its use until it is repaired.

.2.8 Stationary M xers

Drumtype nixers of tilting, nontilting, horizontal-shaft, or

vertical -shaft type, or pug mll type provided with an acceptable device to
| ock the discharge nmechanismuntil the required mxing time has el apsed.
Conformthe mxing time and uniformty to all the requirenents in

ASTM C94/ C94N applicable to central -mi xed concrete.

.2.9 Truck M xers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this subparagraph if truck m xers have
been previously prohibited. Use bracketed itemonly
for small jobs.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Conformtruck mxers, the mxing of concrete therein, and concrete
uniformty to the requirenents of ASTM C94/C94N. A truck mi xer may be used
either for conplete nmixing (transit-nixed) or to finish the partial nixing
done in a stationary mxer (shrink-mxed). Equip each truck with two
counters fromwhich it is possible to deternine the nunber of revol utions
at m xing speed and the nunber of revolutions at agitating speed. [O, if
approved, mark the number of revolutions on the batch tickets.] Do not add
water at the placing site unless specifically approved; and in no case can
it exceed the specified wc. |Inject any such water at the base of the

m xer, not at the discharge end.

3 CONCRETE PRODUCTI ON, SMALL PRQIECTS

NOTE: Use this paragraph at the designer's option
in lieu of the previous paragraph CONCRETE
PRODUCTI ON and its subparagraphs, which nmust then be
del eted, but only when all the follow ng conditions
exist:

(a) There are no particularly critical structural
items.

(b) There are no itens of particularly critical
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appearance.

(c) No concrete is required with a specified
conpressive strength greater than 24.2 MPa 3500 psi.

(d) Not over 1150 cubic neters 1500 cubic yards of
concrete are required.

O herwi se, use the above listed previous paragraph
and subparagraphs only. Do not specify both options.

*% *% *% *% *% *% *% *% *% *%%

Use batch-type equi pnent for producing concrete. Batch, mx and transport
ready-m xed concrete in accordance with ASTM C94/ C94N, except as ot herw se
specified. Use truck m xers, agitators, and nonagitating transporting
units in conpliance with NRMCA TMVMB 100. Ready-mi x plant equi prent and
facilities nust be certified in accordance with NRMCA QC 3. Furnish
approved batch tickets for each | oad of ready-m xed concrete. Produce
site-m xed concrete in accordance with ACI 301NM ACI 301, with plant
conform ng to NRMCA CPMB 100. [In lieu of batch-type equipnment, concrete
may be produced by volunetric batching and continuous m xi ng, which conform
to ASTM C685/ C685MV.]

3.4 LI GHTVEI GHT AGGREGATE CONCRETE

In addition to the requirenents specified for normal weight concrete,
conform |ightwei ght aggregate concrete to the followi ng. Base the batching
and nixing cycle on witten recomendations fromthe aggregate supplier
furni shed by the Contractor. Unless otherw se directed, charge the m xer
with approximately 2/3 of the total mxing water and all of the aggregate.
Mx this for at least 1.5 mnutes in a stationary m xer or 15 revol utions
at mixing speed in a truck mixer. Add and continue mixing the renaining

i ngredients as specified for normal weight concrete. Do not vibrate

I i ght wei ght aggregate concrete to the extent that |arge particles of
aggregate float to the surface. During finishing, do not work |ightweight
aggregate concrete to the extent that nortar is driven down and |ightwei ght
coarse aggregate appears at the surface. Lightweight aggregate concrete to
be punmped nust have a cenment content of at |east 335 kg/cubic neter 564
Ib/cu. yd.[ Performa field trial run of |ightweight aggregate concrete

pl acenment and finishing in accordance with ACl 213R]

3.5 FI BER REI NFORCED CONCRETE

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Only use fiber reinforcing when approved by
the structural designer. Draw ngs should indicate
where fiber reinforced concrete is |ocated. Fiber
reinforcing is used (1) to help control cracking due
to drying shrinkage and thernmal expansion and
contraction, (2) to reduce perneability, (3) to

i ncrease inpact capability, shatter resistance,
abrasi on resistance, and toughness. Fi ber
reinforcing will not: control cracking due to
structural stresses, significantly increase
strength, control curling or creeping, justify
reduci ng structural nenbers, elininate control
joints, or replace any nonent or structural stee
reinforcement. Include flexural toughness tests
when synthetic reinforcenent fibers are used to
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i ncrease toughness and when justified by size and
i mportance of job, but not when fibers are used only

to control shrinkage cracking. Include technica
representati ve when warranted by size and inportance
of job.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide fiber reinforced concrete conformng to ASTM C1116/ C1116N and as
follows, using the fibers specified in Section 03 20 00.00 10 CONCRETE
REI NFORCI NG.  Use a minimum of 0.9 kg of fibers per cubic m 1.5 pounds of
fibers per cubic yard of concrete. Add fibers at the batch plant.

[ Toughness indi ces nmust neet requirenents for performance |evel | of
ASTM C1116/ C1116N.] Provide the services of a qualified technica
representative to instruct the concrete supplier in proper batching and
nm xi ng of materials.

.6 TRANSPORTI NG CONCRETE TO PRQIECT SITE

Transport concrete to the placing site in [truck mixers,] [agitators,]
[nonagitating transporting equi pnent conformng to NRMCA TMVB 100] or by
approved [ punping equi pnent] [conveyors]. Nonagitating equi pment, other
than punps, cannot be used for transporting |ightweight aggregate concrete.

LT PLACI NG CONCRETE

Di scharge m xed concrete within 1.5 hours or before the m xer drum has
revol ved 300 revol utions, whichever cones first after the introduction of
the mxing water to the cenent and aggregates. Wen the concrete
tenperature exceeds 30 degrees C 85 degrees F, reduce the tinme to 45

m nutes. Place concrete within 15 minutes after it has been di scharged
fromthe transporting unit. Handle concrete fromm xer or transporting unit
to forms in a continuous manner until the approved unit of operation is
compl eted. Provide adequate scaffol ding, ranps and wal kways so t hat
personnel and equi prrent are not supported by in-place reinforcenent.
Placing will not be permtted when the sun, heat, wind, or linitations of
facilities prevent proper consolidation, finishing and curing. Provide
sufficient placing capacity so that concrete can be kept free of cold
joints.

7.1 Depositing Concrete

Deposit concrete in accordance with ACI 301 Section 5 and ACI 304. 2R

.7.2 Consolidation

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: For large jobs, this paragraph may be
expanded. Consolidation equi pnent and procedures
are described in detail in ACl 309.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

I medi ately after placing, consolidate each |ayer of concrete in accordance
with  ACI 301 Section 5 and ACI 309R.

7.3 Col d Weat her Requi renents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: When the designer is especially concerned
about corrosion of reinforcing steel or enbedded
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itens, or possibility of sulfate attack,
(particularly to prestressing steel) the percentage
of chloride ion in the mxture should be limted.
See ACI Conmittee 201 report "Cuide to Durable
Concrete" and ACI Conmittee 222 report "Corrosion of
Metals in Concrete" for guidance on control of

chl oride ion.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Perform col d weat her concreting in accordance with ACI 306.1. Use special
protection neasures, approved by the Contracting Oficer, if freezing
tenperatures are anticipated before the expiration of the specified curing
period. The anbient tenperature of the air where concrete is to be placed
and the tenperature of surfaces to receive concrete nmust be not less than 5
degrees C 40 degrees F. The tenperature of the concrete when placed nust
be not less than 10 degrees C 50 degrees F nor nore than 25 degrees C 75
degrees F. Heat the mixing water or aggregates to regulate the concrete
pl acing tenperature. WMaterials entering the m xer nust be free fromice,
snow, or frozen lunps. Do not incorporate salt, chemicals or other
materials in the concrete to prevent freezing. Upon witten approval, an
accel erating adm xture conformng to ASTM C494/ C494N, Type C or E may be
used, provided it contains no calciumchloride. Do not use calcium
chloride.

3.7. 4 Hot Weat her Requirenents

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: |f desired, placenent of floor slabs may be
specified to be delayed until a roof is in place.
Addi tional information concerning hot weather
concreting may be obtained fromACH 305R

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

When job-site conditions are present or anticipated that accelerate the
rate of noisture loss or rate of cenent hydration of freshly m xed
concrete, including an anbient tenperature of 27 degrees C 80 degrees F or

hi gher, and an evaporation rate that exceeds 1 kg/n?/h 0.2 I b/ft2n,
conformconcrete work to all requirenments of ACI 305.1

3.7.5 Prevention of Plastic Shrinkage Cracking

Duri ng hot weather with low hunmidity, and particularly with appreciable
wind, as well as interior placenments when space heaters produce |ow

hum dity, be alert to the tendency for plastic shrinkage cracks to devel op
and institute neasures to prevent this. Take particular care if plastic
shrinkage cracking is potentially inmnent and especially if it has

devel oped during a previous placenent. Conformw th the requirenent of

ACl 305.1. |In addition further protect the concrete placement by erecting
shades and wi ndbreaks and by applying fog sprays of water, sprinkling,
pondi ng or wet covering. Fill plastic shrinkage cracks that occur by
injection of epoxy resin as directed, after the concrete hardens. Never
trowel over plastic shrinkage cracks or fill with slurry.

[3.7.6 Pl aci ng Concrete Underwat er

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete this paragraph when not applicable.
I f nmaj or underwater concrete placenent is required,
use specification 03 31 29 MARI NE CONCRETE
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Contractor will be required to submt proposed
procedures.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Deposit concrete in water by a trem e or concrete punp. The nethods and
equi pnent used are subject to approval. Do not use concrete buckets for
underwat er placenent of concrete except to deliver concrete to the trenie.
The trem e nust be watertight and |arge enough to pernmt a free flow of
concrete. Deposit the concrete so that it enters the mass of the
previously placed concrete fromw thin, displacing water with a m ni mum

di sturbance to the surface of the concrete. Keep the discharge end of the
punp line or trem e shaft continuously subnerged in the concrete. The
underwat er seal at start of placing nust not produce undue turbul ence in
the water. Keep the tremie shaft full of concrete to a point well above
the water surface. Placenent proceeds w thout interruption until the
concrete has been brought to the required height. Do not nove the treme
hori zontally during a placing operation, and provide a sufficient nunber of
trem es so that the maxi mum horizontal flow of concrete is limted to 5 m
15 feet. Do not deposit concrete in running water or in water with a
tenperature bel ow 2 degrees C 35 degrees F.

13.7.7 Pl aci ng Concrete in Congested Areas

3.

3.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete the |ast sentence when not applicable.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Use special care to ensure conplete filling of the forns, elinination of

all voids, and conpl ete consolidation of the concrete when placing concrete
in areas congested with reinforcing bars, enbedded itens, waterstops and
other tight spacing. Use an appropriate concrete mxture, with the nonina
maxi mum si ze of aggregate (NVMBA) neeting the specified criteria when

eval uated for the congested area. Use vibrators with heads of a size
appropriate for the clearances avail able, and cl osely supervise the
consol i dati on operation to ensure conplete and thorough consolidation at

all points. Were necessary, alternate splices of reinforcing bars to
reduce congestion. Were two mats of closely spaced reinforcing are
required, place the bars in each nat in matching alignnent to reduce
congestion. Reinforcing bars nmay be tenporarily crowded to one side during
concrete placenent provided they are returned to exact required | ocation
bef ore concrete placenment and consolidation are conpl et ed.

7.8 Pl aci ng Fl owabl e Concrete

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Delete this paragraph when flowabl e concrete
is not permtted.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

If a plasticizing adm xture confornming to ASTM C1017/C1017l is used or if a
Type F or G high range water reducing adm xture is permtted to increase
the slunp, the concrete nmust neet all requirenents of paragraph SYSTEM
DESCRI PTION. Use extrene care in conveying and placing the concrete to
avoi d segregation. No relaxation of requirenments to accommpdate fl owabl e
concrete will be permtted.

8 JOINTS
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NOTE: All joints should be indicated on the
drawi ngs. Wen sone of the joints are not shown,
the Designer nust edit this paragraph for

conformance with job requirements.

*% *% *% *% *% *% *% *% *% *% *% *%%

Locate and construct joints as indicated or approved. Locate and construct
joints not indicated to mnimze the inpact on the strength of the
structure. 1In general, locate such joints near the middle of the spans of
supported sl abs, beans, and girders unless a beamintersects a girder at
this point, in which case the offset joint in the girder a distance equa
to twice the width of the beam Locate joints in walls and colums at the
undersi de of floors, slabs, beans, or girders and at the tops of footings
or floor slabs, unless otherw se approved. Construct joints perpendicul ar
to the main reinforcenent. Continue and develop all reinforcement across
joints; except that reinforcenment or other fixed netal items nust not be
conti nuous through expansion joints, or through construction or contraction
joints in slabs on grade. Reinforcenent nust be 50 nm 2 inches clear from
each joint. Except where otherw se indicated, construction joints between
interior slabs on grade and vertical surfaces consist of preforned
expansion joint filler extending for the full depth of the slab. The
perimeters of the slabs nmust be free of fins, rough edges, spalling, or

ot her unsightly appearance. Formreservoir for sealant for construction
and contraction joints in slabs to the dinmensions indicated by renoving
snap-out joint-formng inserts, by sawi ng sawable inserts, or by sawing to
wi den the top portion of sawed joints. Clean joints to be sealed and sea
as indicated and in accordance with Section 07 92 00 JO NT SEALANTS.

.8.1 Construction Joints

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Draw ngs nust show details for construction
joints, including any required dowels or keyways.
Drawi ngs nust indicate whether dowels are
conventional snooth "paving" dowels or "structural"
type deforned dowels (tie-bars).

*% *% *% *% *% *% *% *% *% *% *% *% *%%

For concrete other than slabs on grade, l|ocate construction joints so that
the unit of operation does not exceed [__ ] meters feet. Place concrete
continuously so that each unit is nonolithic in construction. Do not place
fresh concrete agai nst adj acent hardened concrete until it is at |east 24
hours old. Locate construction joints as indicated or approved. Were
concrete work is interrupted by weather, end of work shift or other simlar
type of delay, location and type of construction joint is subject to
approval of the Contracting Oficer. Unless otherw se indicated and except
for slabs on grade, extend reinforcing steel through construction joints.
Key or dowel construction joints in slabs on grade as indicated. Concrete
columms, walls, or piers nust be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or w ndow openi ngs,
termnate lifts at the top and bottom of the opening. Term nate other
lifts at such levels to conformto structural requirenents or architectura
details. Were horizontal construction joints in walls or colums are
required, tack a strip of 25 mm 1 inch square-edge |unber, bevel ed and
oiled to facilitate renpval, to the inside of the forns at the construction
joint. Place concrete to a point 25 mm 1 inch above the underside of the
strip. Renmpve the strip 1 hour after the concrete has been placed, |eve
off any irregularities in the joint line with a wood fl oat, and renove al
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3.

3.

laitance. Prior to placing additional concrete, prepare horizontal
construction joints as specified in paragraph PREVI QUSLY PLACED CONCRETE.

.8.2 Contraction Joints in Slabs on G ade

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Drawi ngs nust indicate desired |ocation and
detail for contraction joints.
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Locate and detail contraction joints as indicated. Produce contraction
joints by forming a weakened plane in the concrete slab using materials and
procedures specified in Section 03 15 00.00 10 CONCRETE ACCESSORI ES

.8.3 Expansi on Joints

conforminstallation of expansion joints and sealing of these joints to the
requirenents of Section 03 15 00.00 10 CONCRETE ACCESSORI ES and Section
07 92 00 JO NT SEALANTS.

.8.4 Waterstops

Install waterstops in conformance with the |l ocations and details indicated
using materials and procedures specified in Section 03 15 00.00 10 CONCRETE
ACCESSORIES.

.8.5 Dowel s and Tie Bars

Install dowels and tie bars at the |ocations shown on the drawings and to
the details shown, using nmaterials and procedures specified in Section

03 20 00.00 10 CONCRETE REI NFORCEMENT and herein. Install conventiona
snoot h "pavi ng" dowel s in slabs using approved nmethods to hold the dowel in
pl ace during concreting within a nmaxi mum alignnent tolerance of 1 mmin 100
mm 1/8 inch in 12 inches. Install "structural" type deformed bar dowel s,

or tie bars, to neet the specified tolerances. Take care during placing
adj acent to and around dowels and tie bars to ensure there is no

di spl acenent of the dowel or tie bar and that the concrete conpletely
enbeds the dowel or tie bar and is thoroughly consolidated.

9 SPECI ALTY FLOCRS

9.1 Heavy Duty Fl oors
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NOTE: Heavy duty floors are to be used only for
floors that will receive major traffic of tracked
vehi cl es or steel wheel ed equi prent when the
designer is concerned about wear. Mbderate anounts
of such traffic can be accomvdated by ordinary
concrete floors. |f drawings do not indicate areas
to receive heavy duty finish, they nust be specified
here. Delete this subparagraph if not required.
Edit bracketed itens. Add to and strengthen this
subpar agraph as needed but do not delete any of the
listed requirenents.
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Construct heavy duty floors in [areas indicated] [ the follow ng areas

L1
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3.9.1.1 General

Construct heavy duty floor by placing a heavy duty bonded topping on a base
sl ab whi ch has had a rough slab finish left 50 nm 2 inches bel ow fina
grade. Concrete in the base slab nust be thoroughly hardened but not nore
than 30 hours old. The tenperature of the fresh concrete toppi ng nust not
vary nmore than 5 degrees C 10 degrees F plus or ninus fromthe tenperature
of the base slab. The anbient tenperature of the space adjacent to the
concrete placenent and of the base slab nust be between 10 and 30 degrees C
50 and 90 degrees F.

3.9.1.2 Preparation of Base Sl ab

Keep the base slab continuously danp until topping is placed. Thoroughly
clean the surface of the base slab with an air-water jet i mediately before
pl acing the topping. Thoroughly scrub a thin coat of neat cenent grout of
about the consistency of thick creaminto the existing surface i medi ately
ahead of the overlay placing. At the tine the neat cement grout is placed,
the existing concrete surface nmust be danp but no free water present.
Deposit the overlay concrete before the grout coat has had tinme to stiffen

3.9.2 Two- Cour se Fl oor Construction

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Where it is anticipated that the surface of a
floor slab may be damaged during construction
operations, a two-course floor may be specified with
the second course applied late in the contract. |If
the drawi ngs do not indicate areas to receive
two-course floor construction, they nust be
specified here. Delete this subparagraph when
two-course floor is not required. Edit bracketed
items.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Construct floors with two-course construction in [areas indicated] [the
following areas [___ 11 by placing a bonded topping on the thoroughly

har dened concrete base slab which has been left with a rough slab finish 50
mm 2 inches below final grade as indicated. Apply topping at an approved
time late in the contract period. The specified conpressive strength of
the floor topping mxture is 34.5 MPa 5000 psi at 28 days, with a 50 rm 2
inch maxi mum slunp, 12.5 nm 1/2 inch nmaxi mum si ze coarse aggregate, and
proportioned to obtain required finishability. Thoroughly clean the
surface of the base slab by sandbl asting or high-pressure waterjet

i mmedi ately before placing topping. The tenperature of the fresh concrete
toppi ng nust not vary nore than 5 degrees C 10 degrees F plus or mnus from
the tenperature of the base slab. The anbient tenperature of the space

adj acent to the concrete placenent and of the base slab nust be between 10
and 30 degrees C 50 and 90 degrees F. Keep the base slab continuously wet
for the first 12 hours during the 24 hour period imrediately prior to
placing the finished floor. After all free water has evaporated or has
been renoved fromthe surface, scrub in a grout. The grout nust be a 1:1
m xture of portland cenent and sand passing the 2.36 mm No. 8 sieve mi xed
to a creanmli ke consistency. Scrub the grout into the surface just ahead of
the concrete topping placing operation. Wile the grout is still danp,
spread and screed and darby or bull float the top course.
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3.10 FLOOR HARDENER
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NOTE: If the drawi ngs do not indicate the areas to
recei ve floor hardener, they nust be specified
here. Nornmally, floor hardener is not needed. Use
only where extrenme dust-free area is required or
where requested by using service.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Treat the [areas indicated] [following areas [ ]] with floor hardener
applied after the concrete has been cured and then air dried for [14] [28]
days. Apply three coats, each the day after the precedi ng coat was
applied. For the first application, dissolve 0.5 kg one pound of the
silicofluoride in 4 liters one gallon of water. For subsequent
applications, the solution nust be 1.0 kg two pounds of silicofluoride to
each 4 liters gallon of water. Mp the floor with clear water shortly
after the preceding application has dried to renove encrusted salts. Apply
proprietary hardeners in accordance with the manufacturer's instructions.
Ventilate the area during application. Take precautions when applying
silicofluorides due to the toxicity of the salts. |Imediately renmove any
compound that contacts glass or alum numw th clear water.

3.11 EXTERI OR SLAB AND RELATED | TEM5
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NOTE: Edit bracketed statenments and use these

par agraphs only when mi nor anounts of specified
itens are required in the project. Renpve affected
par agraph when pertinent Section (Ex: 32 13 14.13
CONCRETE PAVI NG FOR Al RFI ELDS AND OTHER HEAVY DUTY
PAVEMENTS, 32 16 13 CONCRETE S| DEWALKS AND CURBS AND
GQUTTERS) is included in the contract.
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3.11.1 Pavements

Construct pavenments where shown on the drawings. After forns are set and
underlying material prepared as specified, place the concrete uniformy

t hroughout the area and thoroughly vibrated. As soon as placed and
vibrated, strike off the concrete and screed to the crown and cross section
and to such el evati on above grade that when consolidated and finished, the
surface of the pavenent is at the required elevation. Tanp the entire
surface with the strike off, or consolidated with a vibrating screed, and
continue this operation until the required conpaction and reduction of
internal and surface voids are acconplished. Take care to prevent bringing
excess paste to the surface.

3.11.2 Sidewalks

M ni mum concrete thickness of 100 nm 4 inches. Provide contraction joints
at 1.75 m5 feet spaces unless otherwi se indicated. Cut contraction joints
25 mMm 1 inch deep with a jointing tool after the surface has been

finished. Provide transverse expansion joints 12 nm1/2 inch thick at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other similar structures. Provide a transverse slope of 1 nm per 50 mm
1/4 inch per foot, unless otherwi se indicated. Linit variations in cross
section to 1 mmper 250 mMmm 1/4 inch in 5 feet.
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3.11.3 Curbs and Gutters

Form place and finish concrete by hand using a properly shaped "mnule" or
construct using a slipformnmachine specially designed for this work. Cut
contraction joints 75 nm 3 inches deep with a jointing tool after the
surface has been finished. Provide 12 nmm 1/2 inch w de expansion joints at
35 m 100 feet maxi mum spaci ng unl ess ot herw se indi cated.

3.11. 4 Pits and Trenches

Construct pits and trenches as indicated Place bottons and walls
monol ithically or provide waterstops and keys as approved.

3.12 SETTI NG BASE PLATES AND BEARI NG PLATES
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NOTE: Danp-pack bedding nortar will be specified
for setting base and bearing plates, except that
nonshrink grout will be specified for heavy

machi nery bases or where design requires precision
setting of plates or requires that bedding nateri al
have hi gh resistance to shear, inpact, or vibration
and where good danp packing is difficult or

i mpossi bl e.  Wen using nonshrink grout on inportant
structures, such as large nmachi nery bases, the grout
shoul d be required to neet ASTM C1107/Cl1107M G ade
A, B, or C, grade or grades as selected by the
designer. This nonshrink grout rmust not be used for
enbeddi ng post-tensioned tendons or rock bolts.

Edit bracketed item as appropriate, and delete
entire paragraph if not needed.
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After being properly positioned, set columm base plates, bearing plates for
beans and simlar structural nenbers, and nmachi nery and equi prent base
plates to the proper line and el evation with danp-pack bedding nortar,
except where nonshrink grout is indicated. The thickness of the nortar or
grout nust be approximately 1/24 the width of the plate, but not |ess than
19 mm 3/4 inch. Concrete and nmetal surfaces in contact with grout nust be
clean and free of oil and grease, and concrete surfaces in contact with
grout danmp and free of laitance when grout is placed. Use nonshrink grout
for [ ].

3.12.1 Danp- Pack Beddi ng Mortar

Danp- pack beddi ng nortar consists of 1 part cenment and 2-1/2 parts fine
aggregate having water content such that a nass of nortar tightly squeezed
in the hand will retain its shape but will crunble when disturbed. Pack
the space between the top of the concrete and bottom of the bearing plate
or base with the bedding nortar by tanping or ramring with a bar or rod
until it is conpletely filled.

3.12.2 Nonshri nk Grout
Ready-m xed material requiring only the addition of water. Water content
must be the minimumthat will provide a flowable nmixture and conpletely

fill the space to be grouted wi thout segregation, bleeding, or reduction of
strength.
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3.12. 2.1 M xi ng and Pl aci ng of Nonshrink G out

M x and pl acein conformance with the material manufacturer's instructions
and as specified therein. Thoroughly dry-m x ingredi ents before adding
water. After adding water, mix the batch for 3 mnutes. Size batches to
al | ow conti nuous placenent of freshly mxed grout. Discard grout not used
within 30 minutes after mxing. Fill the space between the top of the
concrete or machinery-bearing surface and the plate solid with the grout.
Use wood forns or other equally suitable material for conpletely retain the
grout on all sides and on top, renmove forms after the grout has set.
Carefully work the placed grout by rodding or other nmeans to elimnate

voi ds; however, avoid overworking and breakdown of the initial set. Do not
subject frout to retenpering or to vibration fromany source. Were

cl earances are unusually small, place under pressure with a grout punp.

Mai ntain the tenperature of the grout, and of surfaces receiving the grout,
at 18 to 30 degrees C 65 to 85 degrees F until after setting.

3.12.2.2 Treat ment of Exposed Surfaces

For metal - oxi di zi ng nonshrink grout, cut back exposed surfaces 25 mMm 1
inch and inmedi ately cover with a parge coat of nortar consisting of 1 part
portland cenment and 2-1/2 parts fine aggregate by weight, with sufficient
water to make a plastic mxture. Snooth finish the parge coat. For other
nmortars or grouts, exposed surfaces nust have a snooth-dense finish and be
| eft untreated. Cure in conpliance with Section 03 39 00.00 10 CONCRETE
CURING.

3.13 TESTI NG AND | NSPECTI ON FOR CCC

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For non-critical small projects, less than
1200 cubic nmeters 1500 cu. yd. of concrete, the
desi gner may reduce, but not elimnate, the

requi renents of this paragraph, and edit it
appropriately for the project specifications.

O herwi se, retain conplete

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Performthe inspection and tests described bel ow and, based upon the
results of these inspections and tests, take the action required. Submt
certified copies of |aboratory test reports, including mll tests and all
other test data, for portland cenent, blended cenent, pozzolan, ground
granul ated bl ast furnace slag, silica fune, aggregate, adm xtures, and
curing conpound proposed for use on this project.

a. Wen, in the opinion of the Contracting Oficer, the concreting
operation is out of control, cease concrete placenent and correct the
operation.

b. The laboratory performng the tests nust be onsite and conformwith
ASTM C1077. Materials may be subjected to check testing by the
Governnent from sanpl es obtained at the manufacturer, at transfer
points, or at the project site.

c. The Governnent will inspect the | aboratory, equipnent, and test
procedures prior to start of concreting operations and at |east once
per [ ] thereafter for conformance with ASTM C1077.
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3.13.1 Grading and Corrective Action
3.13. 1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
must be one sieve analysis and fineness nodul us determ nation in accordance
with  ASTM C136/ C136lv and COE CRD-C 104 for the fine aggregate or for each
fine aggregate if it is batched in nore than one size or classification

Sel ect the location at which sanples are taken as the nost advantageous for
control. However, the Contractor is responsible for delivering fine
aggregate to the nmixer within specification limts. Wen the anount
passing on any sieve is outside the specification limts, immediately
resanple and retest the fine aggregate. |If there is another failure on any
sieve, imediately report the failure to the Contracting O ficer, stop
concreting , and take immediate steps to correct the grading.

3.13.1. 2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there nust be a sieve analysis in accordance with ASTM C136/ C136N for each
size of coarse aggregate. Select the location at which sanples are taken
as the nost advantageous for control. However, the Contractor is
responsible for delivering the aggregate to the mixer within specification
limts. A test record of sanples of aggregate taken at the sane |ocations
must show the results of the current test as well as the average results of
the five nost recent tests including the current test. Limts may be
adopted for control coarser than the specification Iimts for sanples taken
other than as delivered to the mixer to allow for degradation during
handl i ng. Wen the anobunt passing any sieve is outside the specification
limts, immedi ately resanple and retest the coarse aggregate. |f the
second sanple fails on any sieve, report that failure to the Contracting
Oficer. Were tw consecutive averages of 5 tests are outside
specification limts, the operation is be considered out of control and
must be reported to the Contracting Oficer. Stop concreting and take

i medi ate steps to correct the grading.

3.13.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, performall tests for
aggregate quality required by ASTM C33/C33N. In addition, after the start
of concrete placenent, performtests for aggregate quality at |east every
three nonths, and when the source of aggregate or aggregate quality
changes. Take sanples for testing after the start of concrete pl acenent

i medi ately prior to entering the concrete m xer

3.13.3 Scal es, Batching and Recording

Check the accuracy of the scales by test weights prior to start of concrete
operations and at |east once every three nonths. Al so conduct such tests
as directed whenever there are variations in properties of the fresh
concrete that could result frombatching errors. Once a week check the
accuracy of each batching and recordi ng device during a wei ghing operation
by noting and recording the required weight, recorded wei ght, and the
actual weight batched. At the same tine, test and ensure that the devices
for dispensing adm xtures are operating properly and accurately. Wen

ei ther the weighing accuracy or batching accuracy does not conply with
specification requirements, do not operate the plant until necessary

adj ustnents or repairs have been made. |Immediately correct discrepancies
in recordi ng accuraci es.
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3.13. 4 Bat ch- Pl ant Contr ol

Conti nuously control the measurement of concrete materials, including
cenmentitious nmaterials, each size of aggregate, water, and adm xtures.

Adj ust the aggregate wei ghts and anount of added water as necessary to
conpensate for free noisture in the aggregates. Adjust the anount of
air-entraining agent to control air content within specified limts.
Prepare a report indicating type and source of cenent used, type and source
of pozzol an or slag used, anobunt and source of adm xtures used, aggregate
source, the required aggregate and water weights per cubic nmeter yard
anmount of water as free noisture in each size of aggregate, and the batch
aggregate and water weights per cubic neter yard for each class of concrete
bat ched during each day's plant operation

3.13.5 Concrete M xture
3.13.5.1 Air Content Testing

Performair content tests when test specinmens are fabricated. 1n addition,
make at least two tests for air content on randomy sel ected batches of
each separate concrete m xture produced during each 8-hour period of
concrete production. Perform additional tests when excessive variation in
workability is reported by the placing foreman or Government inspector.
Conduct tests in accordance with ASTM C231/ C231N for nornmal weight concrete
and ASTM C173/C173N for |ightweight concrete. [Plot test results on
control charts. Subnit the control charts weekly and nake themreadily
avail able to the Government. Keep copies of the current control charts in
the field by testing crews and results plotted as tests are made. Wen a
single test result reaches either the upper or lower action limt, perform
a second test immediately. Average the results of the two tests and use
this average as the air content of the batch to plot on both the air
content and the control chart for range, and for determ ning need for any
renedi al action. Plot the result of each test, or average as noted in the
previ ous sentence, on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content range
from paragraph Al R ENTRAI NMENT. Set an upper warning limt and a | ower
warning limt line 1.0 percentage point above and bel ow t he average |i ne,
respectively. Set an upper action linmt and a |lower action linit line 1.5
per cent age poi nts above and bel ow the average |ine, respectively. Plot the
range between each two consecutive tests on a secondary control chart for
range where an upper warning limt is set at 2.0 percentage points and an
upper action limt is set at 3.0 percentage points. Sanples for air
content may be taken at the nixer, however, the Contractor is responsible
for delivering the concrete to the placenent site at the stipulated air
content. |If the materials or transportati on nethods cause air content |oss
between the m xer and the placenent, take correlation sanples at the

pl acenent site as required by the Contracting O ficer, and the control the
air content at the mxer as directed.]

[3.13.5.2 Air Content Corrective Action

Whenever points on the control chart for percent air reach either warning
limt, inmmediately nmake an adjustnent in the anount of air-entraining

adm xture batched. As soon as practical after each adjustnment, nake
another test to verify the result of the adjustnment. Wenever a point on
the secondary control chart for range reaches the warning limt,
recalibrate the admi xture dispenser to ensure that it is operating
accurately and with good reproducibility. Wenever a point on either
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control chart reaches an action |imt line, the air content is considered
out of control and the concreting operation imediately halted until the
air content is under control. Mke additional air content tests when
concreting is restarted.

]13.13.5.3 Sl unp Testing

In addition to slunp tests which are nade when test specinens are
fabricated during concrete placenent/di scharge, nmake at |east four slunp
tests on randomy sel ected batches in accordance with ASTM C143/ C143N for
each separate concrete m xture produced during each 8-hour or |ess period
of concrete production each day. Al so, nake additional tests when
excessive variation in workability is reported by the placing foreman or
Government inspector. [Plot test results on control charts. Subnit the
control charts and nake themreadily avail able to the Governnment. Keep
copies of the current control charts in the field by testing crews and
results plotted as tests are nade. Wen a single slunp test reaches or
goes beyond either the upper or lower action limt, immediately performa
second test. Average the results of the two tests and use this average as
the slunp of the batch to plot on both the control charts for slunmp and the
chart for range, and for determ ning need for any renedial action. Set
limts on separate control charts for slunp for each type of mxture. Set
the upper warning limt at 12.5 nm 1/2 inch bel ow t he maxi nrum al | owabl e
slunp specified in paragraph SLUMP in PART 1 for each type of concrete and,
set an upper action limt line and |lower action limt line at the maxi mum
and nmini mum al | owabl e sl unps, respectively, as specified in the sane
paragraph. Plot the range between each consecutive slunmp test for each
type of mixture on a single control chart for range on which an upper
action limt is set at 50 mMm 2 inches. Take sanples for slunp at the

m xer. However, the Contractor is responsible for delivering the concrete
to the placenent site at the stipulated slunp. |If the materials or
transportation nmethods cause slunp | oss between the m xer and the

pl acenment, take correlation sanples at the placenent site as required by
the Contracting Oficer, and the slunp at the mxer controlled as directed.]

[3.13.5.4 Sl unmp Corrective Action

Whenever points on the control charts for slunp reach the upper warning
limt, nake an adjustment imediately in the batch weights of water and
fine aggregate. The adjustnents are to be made so that the total water
content does not exceed that anpunt allowed by the maximumw c ratio
speci fied, based on aggregates which are in a saturated surface dry
condition. Wen a single slunp reaches the upper or lower action limt,
deliver no further concrete to the placing site until proper adjustnents
have been made. |Inmrediately after each adjustnment, nake another test to
verify the correctness of the adjustment. Wenever two consecutive

i ndi vidual slunp tests, nmade during a period when there was no adj ust nent
of batch wei ghts, produce a point on the control chart for range at or
above the upper action lint, halt the concreting operation i mediately,
and take appropriate steps to bring the slunp under control. Make
additional slunp tests as directed.

]3.13.5.5 Temperature
Measure the tenperature of the concrete when conpressive strength speci nens

are fabricated in accordance with ASTM Cl1064/ C1064N. Report the
tenperature along with the conpressive strength data.
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3.13.5.6 Strength Speci nens

Performon at |east one set of test specinmens, for conpressive strength as
appropriate, on each different concrete m xture placed during the day for
each 380 cubic nmeters 500 cubic yards or portion thereof of that concrete
m xture placed each day. Performon additional sets of test specinens, as
directed by the Contracting Oficer, when the m xture proportions are
changed or when | ow strengths have been detected. Develop a truly random
(not haphazard) sanpling plan for approval by the Contracting O ficer prior
to the start of construction. Showin the plan that sanpling is done in a
conpl etely random and unbi ased nmanner

a. A set of test specinens for concrete with a 28-day specified strength
in accordance w th paragraph STRENGTH REQUI REMENTS in PART 2 consists
of five specinmens, two to be tested at 7 days, two at 28 days, and one
cylinder held in reserve.[ A set of test specinens for concrete with a
[ 56-day] [90-day] strength in accordance with the sane paragraph
consi sts of eight specinmens, two tested at 7 days, two at 28 days, two
at [56] [90] days, and two held in reserve.]

b. A strength test is the average of the strengths of at |east two 150 nmm
by 300 nm 6 inch by 12 inch cylinders or at least three 100 mm by 200 nm
4 inch by 8 inch cylinders nade for the sane sanple of concrete.

c. Mld and cure test specinens in accordance with ASTM C31/C31N, and test
in accordance with ASTM C39/C39N for test cylinders. Inmediately
report results of all strength tests to the Contracting O ficer

d. Miintain quality control charts for individual strength "tests",
("test" as defined in paragraph STRENGITH REQUI REMENTS) novi ng average
of last 3 "tests" for strength, and noving average for range for the
last 3 "tests" for each mixture. Provide charts simlar to those found
in ACl 214R.

3.13.6 I nspection Before Placing

I nspect foundations, construction joints, forns, and enbedded itens in
sufficient time prior to each concrete placenment in order to certify to the
Contracting Officer that they are ready to receive concrete. Report the
results of each inspection in witing.

3.13.7 Placing

The placing foreman nust supervise placing operations, deternine that the
correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting Oficer, and be responsible
for measuring and recording concrete tenperatures and anbi ent tenperature
hourly during placing operations, weather conditions, tinme of placenent,
vol ume pl aced, and nethod of placenent. The placing foreman nust not
permit batching and placing to begin until it has been verified that an
adequat e nunber of vibrators in working order and with conpetent operators
are available. Do not continue placing if any pile of concrete is

i nadequately consolidated. |If any batch of concrete fails to neet the
tenperature requirenents, take inmedi ate steps to inprove tenperature
controls.

3.13.8 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, inspect all
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areas subject to col d-weather protection. Note any deficiencies, correct,
and report.

[3.13.9 M xer Uniformty

3.

13.9.1 Stationary M xers

Prior to the start of concrete placing and once every 6 nonths when
concrete is being placed, or once for every 60,000 cubic neters 75,000
cubi ¢ yards of concrete placed, whichever results in the shortest tine
interval, determine uniformty of concrete mxing in accordance with
ASTM C94/ C94N.

.13.9.2 Truck M xers

Prior to the start of concrete placing and at | east once every 6 nonths
when concrete is being placed, determne uniformty of concrete mxing in
accordance with ASTM C94/ C94N. Select the truck m xers randomy for
testing. \Wen satisfactory performance is found in one truck m xer, the
performance of nixers of substantially the same design and condition of the
bl ades nay be regarded as satisfactory.

.13.9.3 M xer Uniformty Corrective Action

When a mixer fails to meet mixer uniformty requirenents, either increase
the mixing tinme, change the batching sequence, reduse the batch size, or
adjust the mixer until conpliance is achieved.

]13.13.10 Reports

Report all results of tests or inspections conducted, informally as they
are conpleted and in witing daily. Prepare a weekly report for the
updating of control charts covering the entire period fromthe start of the
construction season through the current week. During periods of

col d-weat her protection, prepare daily reports of pertinent tenperatures.
These requirenents do not relieve the Contractor of the obligation to
report certain failures immediately as required in precedi ng paragraphs.
Confirm such reports of failures and the action taken in witing in the
routine reports. The Contracting Oficer has the right to exam ne al
contractor quality control records

.14 REPAI R, REHABI LI TATI ON AND REMOVAL

Bef ore the Governnent accepts the structure and final paynent is nade,

i nspect the structure for cracks, damage and substandard concrete

pl acenments that may adversely affect the service life of the structure.
Subnmit a report docunenting these defects, which includes reconmendati ons
for repair, renoval and/or renediation to the Contracting O ficer for
approval before any corrective work i s acconplished.
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NOTE: Include this paragraph if the concrete
structure is a water tank designed in accordance
with ACl 530.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[3.14.1 Crack Repair

Prior to final acceptance, docunent and repair all cracks in excess of 0.50
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mm 0. 02 inches wide. Subnmt the proposed nethod and materials to repair
the cracks to the Contracting Oficer for approval. Address the anount of
movenent expected in the crack due to tenperature changes and | oadi ng.

13.14.2 Repair of Wak Surfaces

Weak surfaces are defined as nortar-rich, rain-danmaged, uncured, or
cont ai ni ng exposed voids or deleterious materials. Dianmond grind concrete
surfaces with weak surfaces less than 6 nm 1/4 inch thick to renove the
weak surface. Rempve and replace surfaces containing weak surfaces greater
than 6 mMmm 1/ 4 inch thick, or mtigate in a manner acceptable to the
Contracting Oficer.

3.14.3 Failure of Quality Assurance Test Results

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Test results acconplished on concrete sanples
during concrete production that fall short of the
acceptance criteria alert the Contractor to

somet hing in the production and pl acenent process
that has drifted out of calibration or that an error
has been made. The goal is to track down the problem
and correct it as quickly as possible. Unless the
concrete producer nmakes a large error in batching or
in placing, the chance that hardened concrete needs
to be renoved is rempte. Renoval and replacenent is
a last resort.
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Do not proceed with proposed nmitigation efforts to restore the service life
until approved by the Contracting Oficer

-- End of Section --
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