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SECTION 03 37 23

ROLLER- COVPACTED CONCRETE FOR MASS CONCRETE CONSTRUCTI ON
11/ 09
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NOTE: This guide specification covers the

requi renents for furnishing, hauling, placing, and
rol | er-conmpacting concrete for nass concrete
construction. This section was originally devel oped
for USACE Civil Wirks projects.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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.

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

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

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

PART 1 GENERAL

1.1 UNI T PRI CES

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

NOTE: |If Section 01 20 00 PRI CE AND PAYMENT
PROCEDURES i s included in the project
specifications, this paragraph title (UNIT PRI CES)
shoul d be deleted fromthis section and the
remai ni ng appropriately edited subparagraphs bel ow
shoul d be inserted into Section 01 20 00.

See appropriate Design Menorandum (DM for concrete

itens that are to be neasured by the neat |ine,
batch or lunp sum
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1.1.1 Rol | er - Conpact ed Concrete (RCC) in | ]

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

NOTE: Repeat this bid itemand its respective
subpar agraphs for each bid item of concrete,
renunmbering the bid itens appropriately.

See the Design Menorandum on the use of the optiona
itemon air entrainnent.

I f bedding concrete is to be paid for as a separate
bid item delete the optional words, "Bedding

"
concrete and", bel ow.
EIR IR R R R S I I I I I I I I IR I R R S R I IR I IR I R I I R R I I A I I I R R I S I b R I b I IR I I I b I b b b b I I I b b b I

1.1.1.1 Payment

Paynment will be made for costs associated with conpleting the concrete
work for roller-conpacted concrete placed in the | ], including al
aggregate [, air-entraining adm xture,] and the use of all equipnment and
tools to conplete the concrete work. However, these costs will not

i nclude the cost of the cenent, pozzolan, [water-reducing adnm xture,] and
enbedded parts that are specified to be paid for separately. [Bedding
concrete and] bedding nortar [is] [are] incidental to the RCC and will be
paid for as part of the RCC within the neat lines. [Joint materials,

wat er st ops, seal ants, and bond breakers are incidental to the concrete and
will be paid for as part of the RCC.] No paynent will be nmade for
concrete, as such, that is placed in structures of which paynent is nade
as a lunp sum

1.1.1.2 Measur ement
Rol | er-conpacted concrete will be neasured for paynment on the basis of the
actual volume of RCC within the pay lines of the structures as indicated
on the drawi ngs. Measure RCC pl aced agai nst the sides of any excavation
wi t hout the use of intervening forns only within the pay lines of the
structure. No deductions will be made for rounded or bevel ed edges, space
occupi ed by netal work, electrical conduits or reinforcing steel, nor for

voi ds or enbedded itens that are either less than 0.14 cubic neter 5 cubic
feet in volume or 0.09 square neter 1 square foot in cross section

1.1.1.3 Unit of Measure
Unit of neasure: cubic neter yard
[1.1.2 Dental Concrete
1.1.2.1 Paynment
Payment will be made for costs associated with placing dental concrete.

1.1.2.2 Measur enent

Dental concrete will be neasured for paynent based upon the actual vol une
of dental concrete placed. The dental concrete volunme in cubic neters
yards will be conputed fromthe nmass weight of the material batched at the

batch plant using the theoretical nass per neter weight per yard as
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determ ned fromthe design m xture. Any concrete which is wasted or
placed in violation of the specifications will not be neasured for paynent.

1.1.2.3 Unit of Measure
Unit of measure: cubic neter yard

1[2.1.3 Beddi ng Concrete

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

NOTE: |If bedding concrete is to be paid for as a
separate bid item delete the optional wording
"Beddi ng concrete and" in Bid Item"(1)

Rol | er - Conpact ed Concrete (RCC) in | 1", above.

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

1.1.3.1 Payment
Paynment will be nmade for costs associated with placing bedding concrete.

1.1.3.2 Measur ement

Beddi ng concrete will be measurenment for paynent based upon the actual
vol une of beddi ng concrete placed. The beddi ng concrete volume in cubic
neters yards will be conputed fromthe nass wei ght of the material batched

at the batch plant using the theoretical nass/neter weight/yard as
determ ned fromthe design m xture. Any concrete which is wasted or
placed in violation of the specifications will not be neasured for paynent.

1.1.3.3 Unit of Measure

Unit of measure: cubic neter yard
11.1.4 Portl and Cenent
1.1.4.1 Payment

Payment will be made for costs associated with portland cenent, including
the cost of required unl oadi ng, hauling, handling, and storage at the
site, of all portland cenent used in the work for all of the concrete bid
itemns.

1.1.4.2 Measur enent

Portland cement will be measured for payment based upon the nunber of tons
(rmetric) (2,000 pounds) of portland cement used, excluding anpbunt
specifically excepted, wasted, or used for the conveni ence of the
Contractor. The quantity to be paid for will be determ ned by multiplying
t he approved batch nass in kg/cubic neter weight in pounds per cubic yard
of portland cenment in each type of concrete used by the nunber of cubic
nmeters yards of concrete types placed within the pay |lines of the
structure, as determ ned in accordance with the concrete bid itens, and

di vidi ng by 1000 2, 000.

1.1.4.3 Unit of Measure

Unit of neasure: tons (netric) (2,000 pounds).
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1.1.5 Pozzol an
1.1.5.1 Payment

Payment will be made for costs associated with pozzol an, including the
cost of required unloading, hauling, handling, and storage at the site, of
all pozzolan used in the concrete bid itens.

1.1.5.2 Measur ement

Pozzolan will be measured for payment based upon the nunber of cubic neters
feet solid volune of pozzol an used unl ess specifically excepted, wasted,
or used for the convenience of the Contractor. The quantity to be paid

for will be deternmined by multiplying the approved batch nmass in kg/cubic
nmeter wei ght in pounds per cubic yard of pozzolan in each type of concrete
used by the nunmber of cubic neters yards of concrete of the types placed

within the pay lines of the structure, as determ ned in accordance with

the concrete bid itens, and dividing by the product of the average

specific gravity of the pozzolan multiplied by 1000 kg/ cubic neter 62.4 pcf.
The average specific gravity is the average of the test results for al

mat eri al accepted during the period covered by the paynent.

1.1.5.3 Unit of Measure
Unit of neasure: cubic meter foot solid vol une.

1.1.6 Wat er - Reduci ng Admi xture (\RA)

1.1.6.1 Payment
[ Payment will be made for costs associated with water-reduci ng adm xture
(WRA) at the applicable contract unit price per cubic yard of concrete
cont ai ni ng wat er-reduci ng adnmi xture. ][Paynment will be made for costs
associ ated with water-reduci ng adnm xture (WRA) at the applicable contract
unit cost of concrete containing water-reducing adm xture for
a. "Bid Iltem] la., first [ ] cubic neters yards"
b. "Bid Item] ]b., all over [ ] cubic neters yards".]

1.1.6.2 Measur ement

Wat er -reduci ng admi xture (WRA) will be neasured for paynent based upon the
actual volume of roller-conpacted concrete containing the adm xture and
within the pay lines of the structures, as determned in accordance with
the concrete bid itemns.

1.1.6.3 Unit of Measure
Unit of measure: cubic neter yard

1.1.7 RCC Test Section

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

NOTE: The Test Section may be paid for as a |unp
sum pay item provided test section requirenent are

clearly specified.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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1.1.7.1 Payment

Payment will be made for costs associated with conpleting the
roll er-conpacted test section, including equipnment and tools needed to
conplete the test section.

1.1.7.2 Measur enent

Rol | er-conmpacted concrete test section will be nmeasurenent for payment
based upon the actual nunmber of test sections taken.

1.1.7.3 Unit of Measure
Unit of measure: each.

1.2 REFERENCES

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

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

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

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

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

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

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
AMERI CAN CONCRETE | NSTI TUTE (ACl)
ACl 117 (2010; R 2015) Specifications for
Tol erances for Concrete Construction and
Material s and Conment ary
ACl 305R (2020) Guide to Hot Wat her Concreting

ACl 347R (2014; Errata 1 2017) CGuide to Formork
for Concrete

ASTM | NTERNATI ONAL (ASTM

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

ASTM C33/ C33M (2023) Standard Specification for Concrete
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ASTM C39/ C39M

ASTM C40

ASTM C40/ CAOM

ASTM C87/ C87M

ASTM C94/ C94M

ASTM C117

ASTM C123/ C123M

ASTM C127

ASTM C128

ASTM C131/ C131M

ASTM C136/ C136M

ASTM C138/ C138M

ASTM C142/ C142M

ASTM C143/ C143M

ASTM C150/ C150M

ASTM C172/ C172M

Aggr egat es

(2023) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2011) Standard Test Method for Organic
Impurities in Fine Aggregates for Concrete

(2020) Standard Test Method for Organic
Impurities in Fine Aggregates for Concrete

(2023) Standard Test Method for Effect of
Organic Inpurities in Fine Aggregate on
Strength of Mortar

(2023) Standard Specification for
Ready- M xed Concrete

(2023) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washing

(2023) Standard Test Method for
Li ght wei ght Particles in Aggregate

(2015) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absor ption of Coarse Aggregate

(2022) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absorption of Fine Aggregate

(2020) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

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

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

(2017; R 2023) Standard Test Method for
Clay Lunps and Friable Particles in
Aggr egat es

(2020) Standard Test Method for Sl ump of
Hydr aul i c- Cerent Concrete

(2022) Standard Specification for Portland
Cenment

(2017) Standard Practice for Sanpling
Freshly M xed Concrete
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ASTM C231/ C231M

ASTM C260/ C260M

ASTM C295/ C295M

ASTM C441/ C441M

ASTM C494/ C494M

ASTM C535

ASTM C566

ASTM C618

ASTM C666/ C666M

ASTM C989/ C989M

ASTM C1040/ C1040M

ASTM C1064/ C1064M

ASTM C1077

ASTM C1260

ASTM C1567

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

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

(2019) Standard Guide for Petrographic
Exam nati on of Aggregates for Concrete

(2017) Standard Test Method for

Ef fecti veness of Pozzol ans or G ound

Bl ast-Furnace Slag in Preventing Excessive
Expansi on of Concrete Due to the

Al kali-Silica Reaction

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

(2016) Standard Test Method for Resistance
to Degradation of Large-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2013) Standard Test Method for Total
Evapor abl e Moi sture Content of Aggregate
by Drying

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

(2015) Resistance of Concrete to Rapid
Freezi ng and Thaw ng

(2024) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

(2016) Standard Test Methods for In-Place
Density of Unhardened and Hardened
Concrete, Including Roller Conpacted
Concrete, by Nucl ear Methods

(2023) Standard Test Method for
Tenmperature of Freshly M xed
Hydr aul i c- Cerent Concrete

(2024) Standard Practice for Agencies
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Testing Agency Eval uation

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

(2023) Standard Test Method for Potential
Al kali-Silica Reactivity of Comnbinations
of Cementitious Materials and Aggregate
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(Accel erated Mortar-Bar Met hod)

ASTM D4318 (2017; E 2018) Standard Test Methods for
Liquid Limt, Plastic Limt, and
Plasticity I ndex of Soils

ASTM D4791 (2019) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate
NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)
NI ST HB 44 (2018) Specifications, Tol erances, and
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

U S. ARW CORPS OF ENG NEERS ( USACE)

CCE CRD-C 53 (2001) Test Method for Consistency of
No- Sl unp Concrete Using the Mdified Vebe
Appar at us

CCE CRD-C 55 (1992) Test Method for Wthin-Batch

Uniformty of Freshly M xed Concrete

CCE CRD-C 100 (1975) Method of Sanpling Concrete
Aggr egat e and Aggregate Sources, and
Sel ection of Material for Testing

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

CCE CRD-C 114 (1997) Test Method for Soundness of
Aggregates by Freezing and Thaw ng of
Concrete Speci nens

CCE CRD-C 130 (2001) Standard Reconmended Practice for
Estimati ng Scratch Hardness of Coarse
Aggregate Particles

CCE CRD-C 143 (1962) Specifications for Meters for
Automatic Indication of Misture in Fine
Aggr egat e

CCE CRD-C 400 (1963) Requirenents for Water for Use in

M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Amplitude of Vibrators for Concrete

EM 385-1-1 (2024) Safety -- Safety and Health
Requi r enent s Manual
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1.3 SUBM TTALS

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

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

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

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

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

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

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

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Batch Plant; G, [ 11

Conpaction Equi pnent; C[, [

Aggregate Production Schedule; G, [ 11
Regul ar Lift-Joint Treatnent; C[, [__ 11
Curing and Protection; G, [__ 11

Col d- Weat her Protection; C[, |
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Hot - Weat her Protection; ¢, [ 11

Contraction Joints

Gal lery

Vertical Facings for RCC Construction; C[, |
1.4 QUALI TY ASSURANCE

1.4.1 Preconstructi on Governnment Testing

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

NOTE: Contact the division |aboratory for guidance
in filling in the blanks.

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

The aggregate sources listed in paragraph COMVERCI AL CONCRETE AGGREGATE
SOURCES in PART 2, have been tested and, at the tinme testing was
performed, were capable of producing materials of the quality required for
this project, provided suitable processing is performed. Deliver sanples
fromany source selected, whether listed or not listed, consisting of not

| ess than [ ] kg pounds of each size coarse aggregate and | ] kg
pounds of fine aggregate, and taken under the supervision of the
Contracting O ficer in accordance with COE CRD-C 100, to | ] within 15
days after Notice to Proceed. Sanpling, shipment, and testing of sanples
is at the Contractor's expense. | ] days will be required to conplete
eval uation of the aggregates. All quality assurance testing will be

perfornmed by the Governnent in accordance with the applicable COE CRD C or
ASTM test nethods. Use nmaterial fromthe proposed source that neet the
quality requirenments of this paragraph for this project. The Governnent
test data and other information on aggregate quality of those sources
listed in PART 2 are included in the Design Menorandum and are avail abl e
for reviewin the district office. Quality assurance testing of
aggregates by the Governnment does not relieve the Contractor of quality
control requirenents.

1.4.2 Cenentitious Materials and Adm xtures

[At least [ ] days in advance of subnmitting sanples for m xture
proportioning studies,] [Not later than | ] days after Notice to
Proceed] notify the Contracting O ficer of the source, brand nane, type,
and quantity of all naterials (other than aggregates) to be used in the
manuf acture and curing of the concrete. Assist the Contracting Oficer in
obt ai ni ng sanpl es of each material. Sanpling and testing, as determ ned
appropriate, will be performed by and at the expense of the Government.

If cenent or fly ash are to be obtained fromnore than one source, state
the estimated anount of cement or fly ash to be obtained fromeach source
and the proposed schedul e of shipnents in the notification. Wen pozzol an
other than fly ash is used, it must be from one source.

1.4.3 Government Testing During Construction

The Governnent will sanple and test cenmentitious nmaterials, adm xtures,
aggregates, and concrete during construction as considered appropriate to
determ ne conpliance with the specifications. Provide facilities and

| abor as may be necessary for procurement of representative test sanples.
Sanpl es of aggregates will be obtained at the point of batching in
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accordance with COE CRD-C 100. Slunp and air content of conventi onal
concrete will be determined in accordance with ASTM C143/ C143N and

ASTM C231/ C231l, respectively, except the point of sanpling will be as
specified in paragraph TESTS AND | NSPECTI ONS in PART 3. Conpression test
speci mens of conventional concrete will be nmade and | aboratory cured in
accordance with ASTM C31/C31V and will be tested in accordance with

ASTM C39/ C39N. Consi stency of the RCC will be determ ned by the
CGovernment using the nodified Vebe apparatus in accordance with paragraph
CONSI STENCY OF RCC above. Conpression test speci nens of RCC will be made
and tested by the Government. Density of the conpacted RCC will be
checked by the Government as consi dered appropriate.

1.4.3.1 Aggr egat es Testing

Testing perforned by the Government will not relieve the Contractor of its
responsibility for testing under paragraph TESTS AND | NSPECTI ONS i n PART
3. During construction, aggregates will be sanpled for acceptance testing

as delivered to the nixer to determine conpliance with specification
provi sions. Provide necessary facilities and | abor for the ready
procurenent of representative sanples under Governnent supervision. The
CGovernment will test such sanples at its expense using the specified COE
CRD- C and ASTM net hods.

1.4.3.2 Cenentitious Materials

Cenent or pozzolan will be sanpled at the mll, shipping point, or site of
the work by the Governnent. A list of prequalified cement sources and
prequalified pozzol an sources is available fromthe Conmander and
Director, U S. Arny Engineer Waterways Experinment Station (CEWES-SC M),
3909 Halls Ferry Road, Vicksburg, M5 39180-6199. |If tests prove that a
mat eri al whi ch has been delivered is unsatisfactory, pronptly renove it
fromthe site of the work. Cenentitious materials that have not been used
within 6 months after being tested will be retested by the CGovernnent at

t he expense of the Contractor when directed by the Contracting O ficer.

1.4.3.3 Prequal i fied Cenent Sources

Deliver and use cenent directly froma nill of a producer designated as a
prequalified source for the type of cement being used. Sanples of cenent
for quality-assurance testing will be taken at the project site or
cenent - produci ng plant by the Contracting Officer for testing at the
expense of the Governnment. Furnish a copy of the mll tests fromthe
cement manufacturer for each |ot.

1.4.3.4 Prequal i fied Pozzol an Sources

Del i ver and use pozzolan directly froma producer designated as a
prequalified source. Sanples of pozzolan for check testing will be taken
at the project site by the Contracting Oficer for testing at the expense
of the Governnment. Furnish a copy of the test results fromthe pozzol an
manuf acturer for each |ot.

1.4.3.5 Nonprequal i fi ed Cenent Sources

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

NOTE: The Contractor's expense rate for excess
testing of cement and Pozzol an by the Governnment can
be obtained fromthe Structures Laboratory, U S.
Arny Engi neer \Waterways Experinment Station
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(CEVEES- SC- MP), 3909 Halls Ferry Road, Vicksburg, M
39180- 6199.

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

Cenent, if not froma prequalified source, will be sanpled and tested by
or under the supervision of the Governnent and at its expense. Do not use
cenent until notice has been given by the Contracting O ficer that test
results are satisfactory. |In the event of failure, the cenment may be
resanpl ed and tested at the request of the Contractor and at the
Contractor's expense. The fill gate or gates of the sanpled bin will be
seal ed and kept sealed until shipment fromthe bin has been conpl et ed.
Sealing of the fill gate or gates and of conveyances used in shipnment wll
be done by or under the supervision of the Governnent. Conveyances wil |l
not be accepted at the site of the work unless received with all seals
intact. |If tested cenent is rehandled at transfer points, the extra cost
of inspection will be at the Contractor's expense. The cost of testing
cenent excess to project requirements will also be at the Contractor's
expense and will be deducted from payments due the Contractor at a rate of
[ ] dollars per test.

.4.3.6 Nonpr equal i fi ed Pozzol an Sources

Pozzolan, if not froma prequalified source, will be sanpled at the source
or at the site of the work and will be stored in seal ed bins pending

conpl etion of acceptance tests. Pozzolan nmay be resanpled at the site
when determ ned necessary. All sanpling and testing will be perforned by
and at the expense of the CGovernment. Release for shipment and approval
for use will be based on conpliance with 7-day |ime-pozzol an strength
requi renents and ot her physical, chemical, and uniformty requirenents for
which tests can be conpleted by the tinme the 7-day |inme-pozzol an strength
test is conpleted. Release for shipnent and approval for use on this
basis will be contingent on continuing conpliance with the other

requi renents of the specifications. |If test results of a bin fail, the
contents may be resanpled and tested at the Contractor's expense. The
CGovernment will supervise or performthe unsealing and resealing of bins
and shi pping conveyances. |If tested pozzolan is rehandl ed at transfer
points, the extra cost of inspection will be at the Contractor's expense.
The cost of testing excess pozzolan in excess of project requirements will
be at the Contractor's expense at a rate of [ ] dollars per test. The
amount will be deducted from paynment to the Contractor

.4.3.7  Admi xtures

Provi de satisfactory facilities for ready procurenent of adequate test
samples. Al sanpling and testing of an adnixture will be by and at the
expense of the Government. Tests will be conducted on the sane naterials
which will be shipped to the project.

.5 DELI VERY, STORAGE, AND HANDLI NG

.5.1 Cenentitious Materials

.5.1.1 Transportation

When bul k cenent or pozzolan is not unloaded fromprinary carriers
directly into weather-tight hoppers at the batching plant, acconplish

transportation fromthe railhead, mll, or internediate storage to the
bat chi ng plant in adequately designed weather-tight trucks, conveyors, or
other means that will protect the material from exposure to noisture.
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5.1.2 St or age

Furni sh cenentitious materials in bulk. Inmediately upon receipt at the
site of the work, store all cenentitious materials in a dry,

weat her-tight, and properly ventilated structure. Al storage facilities
nmust permit easy access for inspection and identification. Store
sufficient materials for at |east two operating days of continuous

pl acenent. In order that cenent may not become unduly aged after
delivery, use any cenent that has been stored at the site for 60 days or
nore before using cenent of |esser age.

5.2 Aggr egat e Storage

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

NOTE: Consult the materials engineer to select the
appropriate optional phrase and to fill in the blank.

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

Store fine aggregate and each size of coarse aggregate in separate size
groups adj acent to the batch plant and in such a nanner as to prevent the
interm ngling of size groups or the inclusion of foreign materials in the
aggregate. Miintain sufficient fine and coarse aggregate at the site for
at least [30] | ] operating days of continuous placenent.

.5.3 Chem cal Adm xtures

Do not use any adm xture that has been in storage at the project site for
| onger than recomrended by the manufacturer or that has been subjected to
freezing in the work and renove fromthe site.

.6 ENVI RONMVENTAL REQUI REMENTS

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

NOTE: Make sure the climatol ogical data is included
if that optional sentence is included.

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

I f unusual adverse weather, such as heavy rain, severe cold, high w nds,
heavy snow, etc., occurs or is forecast to occur during placenment, suspend
t he placenent operation until conditions inmprove. [A sanple of available
climatol ogical data for this project based on historical information is
contai ned herein for general information only. However, it is the
responsibility of the Contractor to naintain the constructi on schedul e at
no additional cost to the Government.]

.6.1 Col d- Weat her Pl acenent

I n Col d-weat her placenent, do not place the RCC when the anbient air
tenperature drops bel ow O degrees C 32 degrees F. If the anbient air
tenmperature does drop bel ow O degrees C 32 degrees F, the surface of any
recently placed (within the previous 72 hours) and exposed horizontal RCC
surface must not remain exposed for nore than 4 hours. Protect surfaces
that will be exposed for |onger tinmes as specified in paragraph

COLD- WEATHER PROTECTION in PART 3 as a neasure to maintain RCC
tenperatures above 0 degrees C 32 degrees F until after the anbient air
tenmperature rises to above 0 degrees C 32 degrees F and is expected to
remai n above 0 degrees C 32 degrees F until the end of the curing and
protection period, or until covered by another lift.
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6.2 Pl aci ng During Rain

Do not place RCC during rainfall of 2.5 mmhr 0.1 inch/hr or nore. During
peri ods of |esser rainfall, placenent of RCC may continue if, in the

opi nion of the Contracting Oficer, no danage to the RCC is occurring.
Conmence work only after excess free surface water and contam nated paste
or RCC have been renmpved and the surface has gai ned sufficient strength
(no less than 4 hours after the RCC pl acenent was suspended) to prevent
rutting, pumping, interm xing of rainwater with the RCC, or other danage
to the RCC. When the RCC surface has been contanm nated or danaged in any
manner, wash the RCC to break up and renove | aitance and/ or nud-1like
coatings fromthe surface. Renpbve any undercut coarse aggregate. Renpbve
and di spose of all waste in an approved nanner.

6.3 Hot - Weat her Pl acenent

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

NOTE: Refer to the concrete materials DM for use of
t he optional sentences and the correct placing

t enper at ure.
B R R

In hot-weat her placenment control the tenperature of the RCC so that it
does not exceed [25] | ] degrees C [75.0] [ ] degrees F when

pl aced. Suspend placenment as soon as the RCC tenperature exceeds [25]

[ ] degrees C [75] [ ] degrees F. Measures that can be taken to
prevent tenperatures exceeding [25] [ ] degrees C [75] [ ] degrees
F include, but are not limted to, chilling m xing water, sprinkling
aggregat e stockpiles, use of a canopy to shade the RCC pl acenent areas,

pl aci ng during nighttime and early nmorning hours, or restricting

pl acenents to cloudy days. Do not use any of these systens as reason for
ext ensi on of conpletion dates specified in these specifications. [In
addition, to prevent potential danage to the RCC due to hot-weat her

rel ated placenent conditions, suspend all RCC operation between | ]
[June 15th] and [ Cctober 31st] | 11.

PART 2 PRODUCTS

2.

2.

1 RCC SYSTEM

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

NOTE: Contact the nmaterials engineer or the
concrete materials DM for information on filling in
t he bl anks.

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

1.1 CGeneral Requirenents

Performall work in accordance with EM 385-1-1. Provide RCC conposed of
cenentitious materials, water, fine and coarse aggregates, and possibly
adm xtures. The cenentitious material must be portland cenent, or
portland cement in conbination with pozzolan. An adni xture, when approved

or directed, will be a water-reducing/retardi ng adm xture. Air-entraining
adm xture will be used in the beddi ng concrete and other conventi onal
concrete.
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2.

1.2 M xture Proportions and Studies

RCC m xtures and all conventional concrete m xtures that interface with

the RCC (such as facing concrete and bedding m xtures) will be
proportioned by the Contracting O ficer [except that slipforned facing
concrete mxture will be proportioned by the Contractor]. There will be
one prinmary RCC mi xture used for the mass of the dam|, ,] [and

]. The prinmary mixture will contain approximtely | ] to | ]
kg pounds water, | ] kg pounds portland cement and [ ] kg pounds
pozzol an per cubic nmeter yard. [Secondary RCC nixtures requiring higher
portland cement and pozzol an contents (approximately [ ] to [ ] kg
pounds per cubic nmeter yard) will be used for | 1 [, ,] [and

1.1 There also will be a "bedding nortar" and "beddi ng concrete."

The bedding nortar is a broomable m xture containing approximately 280 to
355 kg 475 to 600 pounds of portland cement and 135 to 180 kg 225 to 300
pounds pozzol an per cubic neter yard. The bedding nmortar will have 9.5 mr
3/ 8-inch nom nal naxi mum si ze aggregate and a slunp, when placed, of 175
to 225 mr 7 to 9 inches. The bedding concrete, 75 to 100 mr 3 to 4 inch
sl unp conventional concrete, must contain 19.0 mr 3/4-inch nom nal naxi mum
size aggregate and approxi mately | ] kg pounds of portland cenent and
pozzol an per cubic nmeter yard. The air content of the bedding concrete as
delivered to the placenent site must be between 4.5 and 7.5 percent.
[Prelimnary mixture proportioning studies are available for reviewin the
District office.] Use concrete mxtures for [the upstreamface] [, and

,] and other conventional concrete mixtures that contain from| ]
to | ] kg pounds of cenentitious materials and the slunp nust be
bet ween 25 and 100 mr 1 and 4 inches.

.1.3 Proportioni ng Responsibility

The proportions of all materials entering the RCC and the conventi onal
concrete will be furnished. The proportions will be changed as necessary
by the Governnent. Adjustnents will be nmade to the batch weights,

i ncludi ng cement, pozzolan, and water, to maintain the necessary

consi stency to prevent segregation within the RCC and all ow ful
conpaction as determ ned. Frequent changes to the batch weights are
consi dered usual and can be expected to occur frequently during the course
of each day's placenment depending on such variables as humdity, w nd

vel ocity, tenperature, and cloud cover. Such changes will be as
directed. The Contractor will be responsible for adjusting the added
water to conpensate for changes in aggregate noisture content and to

adj ust the anobunt of air-entraining adnmixture (if used) to keep the
percent of air within the specified range.

1.4 Nom nal Maxi mum Si ze of Aggregate

Use nom nal maxi mum size of coarse aggregate in the various parts of the
work in accordance with foll ow ng:

FEATURES NOM NAL NMAXI MUM SI ZE AGGREGATE

[RCC used in the main concrete gravity dan 75 mB inches

[RCC used in construction of the [___ 1]

[ Conventional concrete for the upstream face]
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FEATURES NOM NAL NMAXI MUM SI ZE AGGREGATE

[ Conventional concrete for the [___ 1]

[RCC used inthe [___ 1] 37.5 m-1/2 inch

[RCC used in the [____ 1]

[ Conventional concrete for [____ 1]

[ Conventional concrete beddi ng m xture] 19.0 m®8/ 4 inch

[ Beddi ng nortar] 4.75 mmNo. 4

Not e: The nomi nal mexi mum size aggregate may be changed for applications requiring a
special quality of concrete as directed.

.1.5 Consi stency of RCC

The Contracting Officer will determne at the placenment site on a
continui ng basis the proper consistency necessary for adequate hauling,
spreadi ng, and conpacting and will direct all necessary changes to achi eve
t he proper RCC consistency. Changes will be directed based on visual

exam nati on of the RCC during the spreadi ng and conpacti on process and on
the Vebe tine when it varies outside the range considered ideal for
conpaction, as deternined by the Government using the nodified Vebe
apparatus, in accordance with COE CRD C 53.

.1.6 Materials for M xture-Proportioning Studies

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

NOTE: Contact the Division Lab to fill in the

bl anks.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

At |east | ] days in advance of the time when placing of concrete is
expected to begin, deliver sanples of representative materials proposed
for this project and nmeeting all the requirements of this specification to
[ ] by the Contractor at its expense. Take sanples of aggregates
under the supervision of the Contracting Oficer in accordance with

COE CRD-C 100, acconpanied by test reports indicating conformance with
grading and quality requirenments hereinafter specified. Use sanples of
material s other than aggregates that are representative of those proposed
for the project and submt acconpanied by manufacturer's test reports

i ndi cating conpliance with applicable specified requirenents. Quantities
of materials required are as foll ows:

MATERI AL QUANTI TY

75 mm 3 inches nom nal nmaxi mum si ze coarse aggregate [ 1 kgpounds
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MATERI AL QUANTI TY

37.5 mm 1-1/2 inch nom nal naxi mum size coarse aggregate [ 1 kgpounds

19 mm 3/4 inch nom nal mexi mum size coarse aggregate [ 1 kgpounds

Fi ne aggregate [ 1 kgpounds

Cenent [ 1 kgpounds

Pozzol ans [ ] cuneters
f eet

Adnmi xtures (each) [ ] L gallons

M xt ure-proportioning studies will be made by the Governnent at its

expense.

2.2 VATERI ALS

2.2.1 Cenentitious Materials

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

NOTE: See the appropriate concrete aggregates DM or
thermal study to select the proper requirenents for

cementitious nmaterials opti ons.
B R R

2.2.1.1 Portl and Cenent

Provi de portland cenent conformng to ASTM C150/ C150V, Type [ 1, [l ow
al kali when it is to be used with aggregates listed to require it in the
par agr aph COMVERCI AL CONCRETE AGGREGATE SOURCES bel ow or when directed if
a nonlisted source is pernitted.] [the heat of hydration requirement at 7
days nmust be no greater than | ] calories per granmi [including

fal se-set requirenment]. [In lieu of lowalkali cenent, the Contractor nay
use a conbination of portland cenent that does not neet the | ow- al kal
requirenment with a suitable pozzolan or ground granul ated bl ast-furnace
slag (GGEBFS) provided the follow ng requirenent is net. The expansion of
t he proposed comnbi nati on must be equal to or |ess than the expansion of a
| owal kali cenent neeting the requirenments of ASTM CL150/ C150NV when tested
in conformance with ASTM C441/ C441N. Performthese two tests concurrently
at an independent certified |aboratory at the Contractor's expense. The
CGovernment reserves the right to confirmthe test results and to adjust

t he percentage of pozzolan or GEBFS in the conbination to suit other

requi renents at no additional cost to the Government.] Furnish portland
cement in bul k.

2.2.1.2 Pozzol an

Provi de pozzol an conform ng to ASTM C618, Class C or F, including |ow
alkali [multiple factor,] [drying shrinkage,] [uniformty,][ and

SECTI ON 03 37 23 Page 22



][ moderate] [severe] sul fate resistance requirenents of Table 2A
Uniformty Requirenents (for air content) applies to all fly ash. [Table
1A, Suppl enentary Optional Chem cal Requirement for Maxi mum Al kali es,
applies when it is to be used with aggregates listed to require | ow al kal
cenent]. Furnish pozzolan in bul k.

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

Provi de ground granul ated bl ast-furnace slag conform ng to ASTM C989/ C989N
G ade 100 or Grade 120.

2.2.1.4 Tenperature of Cenentitious Materials

The tenperature of the cementitious nmaterials as delivered to the site
must not exceed 65 degrees C 150 degrees F

2.2.2 Adm xt ur es

Furnish all liquid chemcal adm xtures in a solution of suitable viscosity
and dilution for field use as determ ned by the Contracting Oficer

[2.2.2.1 Wat er - Reduci ng Admi xt ure (\ARA)

Provi de WRA neeting the requirenents of ASTM C494/ CA94l, Type D, except
that the 6-nonth and 1-year conpressive strength tests are waived. The
adm xture may be added to the concrete mixture only when its use is
approved or directed and after m xture proportioning studies.

12.2.2.2 Ai r-Entraining Adm xture
Provide air-entrai ning adm xture confornmng to ASTM C260/ C260M.
2.2.3 Wt er

Use water for washing aggregates and for m xing and curing concrete that
is free frominjurious amounts of oil, acid, salt, alkali, organic matter,
or other deleterious substances and conplies with COE CRD- C 400.

2.2.4 Aggr egat es

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

NOTE: See the concrete materials DMto sel ect the
aggregat e conposition options.

This note may be di sregarded for regi ons where

Al kali-Silica Reactivity (ASR) is not a concern
Sone aggregate sources may exhibit an ASR
potential. ASR is a potentially deleterious
reaction between alkalis present in concrete and
sone siliceous aggregates, reference EM 1110-2-2000
par agraph 2-3b(6) and appendix D. Use of
cenentitious materials neeting the | ow al kal

requi renent may be effective in sone applications,
and insufficient in others. |n regions where

i mposi ng the Iow al kali requirenent has not been
effective in controlling ASR, additional effort for
eval uation and nitigation may be required. In which
case, the alternate procedures to proportion
cenentitious materials to nmeet the | ow al kal
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requi renent in paragraph PORTLAND CEMENT shoul d not
be used with the follow ng requirements. Were ASR
is known or suspected to pose a concern for concrete
durability, it is recomrended that aggregates
proposed for use in concrete be evaluated to
determ ne ASR potential and an effective

mtigation. EM 1110-2-2000, provides
recomendati ons for evaluating and mtigating ASR in
concrete m xtures. Aggregate evaluations may 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 REACTI VITY, provides a specification
met hod for the Contractor to evaluate and nitigate
ASR in concrete nixtures. The expansion limts
specified in Section 32 13 14.13 are requirenents
for pavenents and exterior slab construction. For
structural concrete applications the neasured
expansi on must be less than 0.10 percent. It may
not be econom cal 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 method in
Section 32 13 14.13 by incorporating the rel evant
par agraphs into this specification, or nay use the
followi ng requirenents (retain either the 0.10 or
the 0.08 percent expansion limts as
appropriate).included in the set of brackets

hi ghlighted thus "[ ]".

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

2.2.4.1 Conposition

[Use fine aggregate consisting of natural sand, manufactured sand, or a
conbi nati on of natural and manufactured sands. Use coarse aggregate
consi sting of [gravel], [crushed gravel], [crushed stone], [air-cool ed

bl ast-furnace slag], or a conbination thereof.] "[Test and evaluate fine
and coarse aggregates proposed for use in concrete for alkali-aggregate
reactivity in accordance with ASTM C1260. Evaluate the fine and coarse
aggregates separately and in comnbination, which mtches the Contractor's
proposed m x design proportioning. All results of the separate and

conmbi nation testing nust have a measured expansion |ess than 0.10 (0.08)
percent at 16 days after casting. Should the test data indicate an
expansi on of 0.10 (0.08) percent or greater, reject the aggregate(s) or
perform addi tional testing using ASTM C1260 and ASTM C1567. Perform

addi tional testing using ASTM C1260 and ASTM C1567 using the | ow al kal
portland cement in conbination with ground granul ated bl ast furnace (GGBF)
slag, or Class F fly ash. Use GEBF slag in the range of 40 to 50 percent
of the total cenentitious material by nass. Use Class F fly ash in the
range of 25 to 40 percent of the total cenentitious naterial by mass.]"

2.2.4.2 Quality

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: The tests sel ected should be those which are
applicable to the concrete to be used in the
project. These tests may include those |isted bel ow
in addition to others not listed. See EM
1110- 2- 2000 for schedul e of tests.

Only a limted nunber of |aboratories are now
runni ng ASTM C123/ C123M due to the toxic chenicals
requi red. Reconmmend that ASTM C295/ C295M C295M be
speci fi ed.

A list of properties and test values are unique to
each project and should be taken fromthe concrete
materials DM Delete the quality tests not required
in the DM

Use the petrographic exam nation to identify
del eteri ous substances in aggregates. List
del eterious substances individually with respective

limts.

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

Del i ver aggregates to the nixer t6hat meet the foll owi ng requirenents:
TEST LIMTS

PROPERTY FI NE AGGREGATE COARSE AGCGREGATE TESTS

Specific Gravity [ ] [ ] ASTM C127
ASTM C128

Absor ption [ ] [ ] ASTM C127
ASTM C128

Flat and El ongate [ ] 25 percent nmax. ASTM D4791

Durability Factor
usi ng Procedure A

G

CCE CRD-C 114
ASTM C666/ C666M

Cay Lunps and
Friable Particles

G

ASTM C142/ C142M

mat eri al passing the
75 um No. 200 sieve
si ze

Materi al Finer than [ ] [ ] ASTM C117
75 um No. 200 Sieve

Liquid Linmt and LL 30 nax., [ ] ASTM D4318
Plastic Limt on Pl 10 nax.
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TEST LIM TS

PROPERTY

FI NE AGGREGATE

COARSE AGGREGATE

TESTS

Organic lmpurities

Not Darker than
No. 3, Not Iess
than 95 percent

G

ASTM C40/ CAOM
ASTM C87/ C87TM

L. A Abrasion

G

G

ASTM C131/ C131M
ASTM C535

Soft Particles

G

G

CCE CRD-C 130

Pet r ogr aphi c
Exani nati on

Li st unwant ed
del et eri ous
materials and
their limts

G

ASTM C295/ C295M

Percent coarse
aggregate with 2 or
nore fractured faces

G

20 percent min.

G

Chert, less than 2.40
specific gravity

G

ASTM C123/ C123M
ASTM C295/ C295M

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

G

ASTM C123/ C123M or
ASTM C295/ C295M

2.2.4.3

Gradi ng

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

NOTE: See DM for appropriate fine aggregate options.

Rk Rk Rk R IR R R Ok S O e S S S AR Rk R O o O R R R Sk I O S

a.

Fi ne Aggregate - The grading of the fine aggregate as delivered to the
m xer for the RCC nust be such that the individual percent retained on
any sieve does not vary nore than 3 percent fromthe percent retained
on that sieve in a fixed grading selected by the Contractor after the
first 30 days of concrete placenment. The m ni mum percent retained on
each of the 2.36 mr No. 8 through 75 punm No. 200 sieve sizes must be 5
percent. In addition to the grading linits, the fine aggregate, as
delivered to the mxer, mnmust have a fineness nodul us of no | ess than
2.10 nor nore than 2.75. Also control the grading of the fine
aggregate so that the fineness nmoduli for at least four of five
consecutive test sanmples of the fine aggregate as delivered to the

m xer does not vary nore than 0.10 fromthe fineness nodul us of the
fixed grading selected by the Contractor, and approved. Determnine the
fineness nodul us in accordance with COE CRD-C 104. At the option of
the Contractor, fine aggregate nmay be separated into two or nore sizes
or classifications, but control the uniformty of the grading of the
separate sizes so that they may be conbi ned throughout the job in

SECTI ON 03 37 23 Page 26



fixed proportions established during the first 30 days of RCC

pl acenent. The grading of the fine aggregate for the beddi ng concrete
and all other conventional concrete nust conformto the requirenments
of [ASTM C33/C33NM]. [Section 03 30 00 CAST-| N PLACE CONCRETE] The
fixed grading and the results of individual tests during the first 30
days nmust fall within the following limts:

S| EVE DESI GNATI ON PERM SSI BLE LIM TS
U S. STANDARD SQUARE MESH PERCENT BY MASS, PASSI NG

9.5 Mm®B/ 8 inch 100

4.75 nmmMNo. 4 95 - 100
2.36 mMNo. 8 75 - 95
1.18 nmmNo. 16 55 - 80
600 pnmiNo. 30 35 - 60
300 pmNo. 50 24 - 40
150 punNo. 100 12 - 28
75 uniNo. 200 *8 - 18

* The required fines smaller than the 75 um No. 200 sieve size may substituted
with Cass F fly ash, at no additional cost to the Governnent.

Coarse Aggregate - The grading of the coarse aggregate within the
separate size groups nust conformto the follow ng requirenents as
delivered to the mi xer

PERCENT BY MASS PASSI NG | NDI VI DUAL SI EVES

U. S. STANDARD SI EVE
S| ZE

4.75 mm No. 4 to
19.0 mMmm 3/ 4 inch

19.0 mMm 3/4 inch to
37.5 M 1-1/ 2 i nch

37.5 mm 1-1/ 2 inch
to 75 mm 3 inch

100 mm¥% inch 100
75 mm8 inch 90 - 100
50 m®2 inch 100 20 - 55
37.5 mi-1/2 inch 90 - 100 0- 10
25 ml i nch 100 20 - 45 0 - 5
19.0 m8/ 4 inch 90 - 100 0- 10
9.5 MB/ 8 inch 20 - 55 0 - 5
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PERCENT BY MASS PASSI NG | NDI VI DUAL SI EVES

U S. STANDARD SI EVE
S| ZE

4.75 mm No. 4 to
19.0 mMmm 3/ 4 inch

19.0 mMm 3/4 inch to
37.5 M 1-1/ 2 i nch

37.5 mm 1-1/2 inch
to 75 mm 3 inch

4.75 nmmMNo. 4

2.36 mmMNo. 8 0 - 5

2.2.4.4 Particl e Shape

Use particles of the fine aggregate and of the coarse aggregate that are
general |y spherical or cubical in shape. The quantity of flat and

el ongated particles at a length-to-width or width-to-thickness ratio

greater than 3 in the separated size groups of coarse aggregate, as
defined and determ ned by ASTM D4791, nust not exceed 25 percent in any
si ze group.

2.2.4.5 Moi st ure Cont ent
Do not place fine aggregate in bins at the batch plant until it is in a
stable state of noisture content. A stable noisture content is reached

when the variation in the percent of total npisture tested in accordance
with ASTM C566 and when sanpled at the same |location will not be nore than
0.5 percent during one (1) hour of the two (2) hours prior to placing the
material in the batch plant bins and the variation in noisture content
when sanpl ed at the same | ocation nust not be nore than 2.0 percent during
the I ast 8-hour period that the aggregate renmamins in the stockpile.

Del i ver coarse aggregate to the mixers with the | east amount of free

noi sture and the least variation in free noisture practicable under the
job conditions. Do not deliver the coarse aggregate to the nixer
"dripping wet" under no conditions.

Concrete Aggregate Sources

[2.2.4.6 Conmer ci a

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

NOTE: The list of sources and required tests will

be taken fromthe concrete materials DM
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Concrete aggregates nay be furnished fromany source capable of neeting
the quality requirenents stated in paragraph QUALI TY above. The foll ow ng
sources were eval uated during the design phase of the project in | ]
and were found at that tine capable of nmeeting the quality requirenents
when suitably processed. No guarantee is given or inplied that any of the
following listed sources are currently capabl e of producing aggregates

that nmeet the required quality stated above. A DM containing the results
of the Governnent investigation and test results is available for review
inthe [ ] District Ofice. Contact | ] at | ] to arrange for

review of the DM Consider test results and conclusions valid only for
the sanple tested and do not take as an indication of the quality of al
material froma source nor for the anpbunt of processing required.

a. List of Sources

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: The concrete materials DMwill list those
sources requiring lowalkali cement, which nust be
not ed herein.

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

FI NE AGGREGATE COARSE AGGREGATE
F1. [ 1 [U] Cl: [____ 1 [1/]
F2r [ ] S p—
F3r [ ] S p—

[1/ Lowalkali cement nmust be used with these sources.]

Sel ection of Source - After the award of the contract, designate in
witing only one source or conbination of sources fromwhich to
furni sh aggregates. |If the Contractor proposes to furni sh aggregates
froma source or sources not |isted above, he nmay designate only a
singl e source or single conmbination of sources for aggregates.
Regardl ess of the source sel ected, provide sanples for

qgual i ty-assurance testing as required by paragraphs PRECONSTRUCTI ON
GOVERNMENT TESTI NG and M XTURE PROPORTI ONS AND STUDIES. |f a source
for coarse or fine aggregate so designated by the Contractor does not
neet the quality requirenments stated in paragraph QUALITY above, the
Contractor may not submit for approval any other unlisted sources but
nmust furnish the coarse or fine aggregate, as the case may be, from
sources listed, provided it nmeets the requirenents of the sane

par agraph, at no additional cost to the Government.

1[12.2.4.7 CGover nrent - Fur ni shed Concrete Aggregate Source

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

NOTE: The specification witer should ascertain
that restoration of the pit or quarry site is
speci fied under other sections.

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

a.

Location - The deposits are [owned] [controlled] by the Governnent and
are nade available to the Contractor free of charge for production of
aggregate required under this contract. Wthin the designated area,
an adequate supply of material is available from which concrete
aggregate neeting the requirenent of these specifications can be
produced with suitable processing. The Government guarantees that a
sufficient amount of material of suitable quality for production of
all of the concrete aggregate required is available within the deposit
and that concrete aggregates of suitable quality can be produced wth
a properly designed and operated plant [w thout hand-picking or
simlar operations]. However, the anmount of work involved or the
amount of unsatisfactory nmaterials required to be wasted to produce a
sufficient quantity of suitable concrete aggregate is the
responsibility of the Contractor, and the Government will not be held
liable for costs resulting fromsuch work or waste. Produce the
concrete aggregate fromthe follow ng sites as shown in the draw ngs:
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QUARRY SI TE |BAR TERRACE COCORDI NATES | DI ST. and DI RECTI ON

b. Explorations - The deposits |isted above have been expl ored by the
Government to determ ne the character and extent of the materials
avai |l able. The locations of the explorations are shown in the
contract drawi ngs. The |logs of the exploratory holes are al so shown
in the drawi ngs. Sanples of materials secured are available for
i nspection at | ]. The results of explorations are furnished for
information only. These data are the result of limted explorations
and tests conducted by and for the Governnent and are accurate to the
extent of the scope of the investigations conducted. The Governnent
wi Il not be responsible for any deduction, interpretation, or
concl usi on drawn therefrom by the Contractor

12.3 PLANT AND EQUI PVENT

2.3.1 Concrete Pl ant

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

NOTE: See the concrete materials DM or EM
1110-2-2000 for the plant size requiremnents.

See EM 1110-2-2000 and the concrete materials DM for
sel ection of automatic or semi automatic plant and
for use of the rescreeni ng and washi ng pl ant.

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

Use concrete plant, conveying, placing, comnpaction, and cleanup systemns
with a capacity of at |east | ] cubic neters yards per hour. Use a
batch or a continuous mi xing concrete plant.

2.3.2 Locati on

Locate the concrete plant at the site of the work in the general area
indicated in the drawi ngs[, or locate offsite].

2.3.3 Bi ns and Sil os

Provi de separate bins, conpartments, or silos for each size or
classification of aggregate and for each of the cenentitious materials.
Provi de conpartnents of anple size and constructed so that the various
materials will be naintained separately under all working conditions.

2.3.4 Bul k Cenent or Pozzol an

Separate all conpartnents containing bul k cement or pozzol an from each
other by a free-draining air space. Equip cement and pozzolan bins with
filters which allow air passage but preclude the venting of cement or
pozzolan into the atnosphere. Cearly nmark all filling ports with a

per manent sign stating the contents.
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2.

3.5 Bat ch Pl ant

Submit details and data on the concrete plant [] ] days prior to
assenbly] [not later than 30 days after Notice to Proceed] for review by
the Contracting Officer. Final acceptance of any piece of plant is

subj ect to satisfactory perfornance during operations. The batch plant
shoul d neet the follow ng requirenents.

.3.5.1 Bat chers

Wei gh aggregate in separate wei gh batchers with individual scales [or may
be batched cunul atively]. Wigh bulk cenent and other cenentitious
materials on a separate scale in a separate weigh batcher. Measure water
by wei ght or by volune, but do not weigh or neasure it cunulatively with
anot her ingredient. Measure ice separately by weight. Batch adm xtures
separately and batch by weight or by volume in accordance with the
manuf act urers reconmendati ons.

.3.5.2 Wat er Bat cher

Provi de a suitabl e water-nmeasuring and batching device that will be
capabl e of measuring and batching the m xing water within the specified
tol erances for each batch. Use nechanismfor delivering water to the

mxers that is free froml eakage when the valves are closed. Interlock
the filling and discharge valves for the water batcher so that the
di scharge val ve cannot be opened before the filling valve is fully

cl osed. When a water neter is used, provide a suitable strainer ahead of
the netering device.

.3.5.3 Adm xture Di spensers

Provi de a separate batcher or dispenser for each adm xture. Equip each
plant with the necessary calibration devices that will permt convenient
checki ng of the accuracy of the dispensed volune of the particular

adm xture. Provide batching or dispensing devices capable of repetitively
controlling the batching of the admi xtures to the accuracy specifi ed.
Provide piping for liquid adm xtures that is free froml eaks and properly
val ved to prevent backflow or siphoning. Provide dispensing system which
i ncl udes a device or devices that detect and indicate the presence or
absence of the adm xture or provide a convenient neans of visually
observing the adm xture in the process of being batched or di scharged.
Ensure each systemis capable of ready adjustnment to pernit varying the
guantity of adm xture to be batched. Interlock each dispenser with the
bat chi ng and di scharge operations so that each admi xture is added
separately to the batch in solution in a separate portion of the m xing
water in a manner to ensure uniformdistribution of the adm xtures

t hr oughout the batch during the required mxing period. Store and handl e
adm xtures in accordance with the manufacturer's recomendati ons.

.3.5.4 Moi sture Contr ol

Provide plant that is capable of ready adjustment to conpensate for the
varyi ng noi sture content of the aggregates and to change the masses of the
mat eri al s bei ng batched. Provide a noisture neter conplying with the
provi sions of COE CRD-C 143 for neasurenent of npoisture in the fine
aggregate. Arrange sensing element so that the neasurenent is nmade near

t he batcher charging gate of the sand bin or in the sand batcher
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2.3.5.5 Scal es

Provi de adequate facilities for the accurate nmeasurenent and control of
each of the materials entering each batch of concrete. Provide weighing
equi prent and controls conformng to the applicable requirenents of

NI ST HB 44, except that the accuracy nust be within 0.2 percent of the
scal e capacity. Provide standard test wei ghts and any other auxiliary
equi prent required for checking the operating performance of each scale or
ot her measuring device. Mke tests at the frequency required in paragraph
TESTS AND | NSPECTIONS in PART 3 and in the presence of a Governnent

i nspector. Include a visible indicator that indicates the scale |oad at
all stages of the weighing operation and shows the scale in bal ance at
zero |l oad with each weighing unit. Arrange wei ghing equi pment so that the
concrete plant operator can conveniently observe the indicators.

2.3.5.6 Operation and Accuracy

[ The wei ghing operation of each material nust start automatically when
actuated by a single starter switch and end automatically when the

desi gnat ed anpbunt of each naterial has been reached. These requirenents
can be net by providing an automatic batching systemas defined in the
NRMCA CPVMB 100.] [The wei ghing operation of each material must begin
automatically when actuated by one or nore starter switches and end when

t he desi gnated anobunt of each material has been reached. These

requi renents can be net by providing a sem autonatic or autonatic batching
system as defined by the NRMCA CPMB 100.] There nust be equi pnent to
permt the selection of | ] preset mxtures each by the nmovenent of
not nmore than two switches or other control devices. Construct and
arrange wei gh batchers so that the sequence and tim ng of batcher

di scharge gates can be controlled to produce a ribboning and m xi ng of the
aggregates, water, adm xtures, and cenentitious materials as the materials
pass through the charging hopper into the mxer. Include provisions to
facilitate the inspection of all operations at all tines. Deliver
materials fromthe batching equipnment within the following limts of
accuracy:

MATERI AL PERCENT OF REQUI RED MASS
Cenentitious materials 0to +2

V\at er +1

Aggregate snaller than 37.5 nm1-1/2 +2

inch size

Aggregate larger than 37.5 nm 1-1/2 inch +3

si ze

Chem cal adm xtures 0to +6

Note: When water or chemical adm xtures are neasured by vol une, they nust neet
the sane tol erance percent as stated in the chart.

2.3.5.7 I nterl ocks
Interl ock batchers and m xers so that:

a. The charging device of each batcher cannot be actuated until al
scal es have returned to zero balance within plus or mnus 0.2 percent
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of the scale capacity and each volunetric device has reset to start or
has signal ed enmpty.

b. The charging device of each batcher cannot be actuated if the
di scharge device is open

c. The discharge device of each batcher cannot be actuated if the
chargi ng device is open

d. The discharge device of each batcher cannot be actuated until the
indicated material is within the allowabl e tol erances.

e. Admi xtures are batched automatically and separately with the water.

f. The mxers cannot be discharged until the required mxing tine has
el apsed.

2.3.5.8 Recor der

Provi de an accurate recorder or recorders conformng to the foll ow ng
detail ed requirenents:

a. Produce a graphical or digital record on a single visible chart or
tape of the weight or volunme of each material in the batchers at the
concl usi on of the batching cycle. Produce the record prior to
delivery of the materials to the nixer. After the batchers have been
di scharged, show the return to enpty condition

b. Conpletely house graphical recording or digital printout unit in a
singl e cabinet that is capabl e of being | ocked.

c. Mrk the chart or tape so that each batch nay be permanently
identified and so that variations in batch weights of each type of
batch can be readily observed. Use chart or tape that is easily
interpreted in increments not exceeding 0.5 percent of each batch
wei ght .

d. Showtinme of day at intervals of no nore than 15 m nutes.
e. The recorder chart or tape will becone the property of the CGovernnent.

f. Place the recorder in a position convenient for observation by the
concrete plant operator and the Governnent inspector

g. The recorded weights or vol umes when conpared to the weights or
vol umes actual ly batched nmust be accurate within plus or mnus 2
percent.

2.3.5.9 Bat ch Counters

I ncl ude devices for automatically counting the total nunber of batches of
all concrete batched and the nunmber of batches of each preset nixture.

[2.3.5.10 Rescreeni ng Pl ant
Locate, arrange, and operate a rescreening plant in a manner that al
coarse aggregate will be routed through the plant and that its operation

will ensure delivery to the mxers of graded coarse aggregate free from
variation and conforming to the size groups and gradi ng of paragraph
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AGCGREGATES above and with noisture content conforming to the provisions of
par agraph TESTS AND | NSPECTI ONS i n PART 3. Coarse aggregate may be
rescreened and delivered to the batch plant bins one size group at a tine
or two or nore adjacent size groups at a tine. Simultaneous rescreeni ng of
nonadj acent size groups is not permitted. Al material passing the bottom
screen of the snmllest size of coarse aggregate being screened nust be
wast ed.

1[2.3.5.11 Washi ng Pl ant

Wash all coarse aggregates imediately prior to entering the rescreening
plant. The washi ng plant nust contain adequate water nozzl es and

vi brating screens to renove foreign materials and coatings from aggregate
particles. Use water for washing that neets the requirenments of paragraph
WATER above.

1]2.3.5.12 Batch Plant Trial Operation

No | ess than 7 days prior to conmencenent of placing the test section
nmake a test of the batching and nmixing plant in the presence of a
representative of the Contracting Oficer to check operational adequacy.
Produce the nunber of full-scale concrete batches required in trial runs
as directed, do not exceed 20, and proportion as directed by the
Contracting O-ficer. Waste or use all concrete produced in these tests
for purposes other than inclusion in structures covered by this
specification. Correct all deficiencies found in plant operation to the
satisfaction of the Contracting Oficer prior to the start of concrete
pl aci ng operations. No separate paynent will be nade to the Contractor
for Iabor or materials required by provisions of this paragraph. M xer
uniformty testing, in accordance wth paragraph TESTS AND | NSPECTI ONS i n
Part 3, will be perfornmed by the governnent near the end of this trial
operation period. Notify the Contracting Oficer of the trial operation
not less than 7 days prior to the start of the trial operation

2.3.5.13 Pr ot ecti on

Prot ect wei ghing, indicating, recording, and control equi pnment agai nst
exposure to dust, npoisture, and vibration so that there is no interference
wi th proper operation of the equipnent.

2.3.6 Cont i nuous M xi ng Pl ant (s)

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

NOTE: See the concrete materials DM or consult the

materials engineer to fill in the blanks.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide a continuous m xing plant(s) that is capable of producing RCC of
the sane quality and uniformty as would be produced in a conventiona
batch plant and capabl e of producing a uniform continuous product (at both
maxi mum and m ni mum production rates) that is mxed so that conplete
interm ngling of all ingredients occurs w thout balling, segregation, and
wet or dry portions.

2.3.6.1 Operation and Accuracy
Provide an electronic control system Provide control systemw th the

capability of changi ng m xtures instantaneously, producing at | east
[ ] different mxtures, producing any of the mixtures at a variable
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rate, and tracking a m xture change to a hopper or a conveyor system The
control panel nust display for each ingredient the designed formula val ues
and the instantaneous percentage val ues and record the instantaneous
values at a preset tine interval or on demand with a multiple copy
printer/recorder. The recorder must note formula changes and print total
guantities of each ingredient and total anounts produced on comrand.
Provi de wei ghi ng devices (belt scale or other) for continuous wei ghing of

i ndi vidual ingredients and total ingredients. The plant control nust not
requi re manual devices to adjust the material flow The plant nust be
capabl e of total nmnual control operation for a single product at a
[imted production for short-tine durations in the event of |oss of

el ectronic control. |Incorporate nodul ar repl aceabl e conponents to reduce
down tine in the event of control system nal function. Maintain an

i nventory of such repl aceabl e conponents. Provide a device to nonitor

the fine aggregate content imediately prior to dispensing into the

m xi ng pl ant di spensing system The accuracy of the plant dispensing
systems must be within the following limts:

MATERI AL PERCENT OF REQUI RED MASS
Pozzol an 0 to +2 percent
Cenent 0 to +2 percent

Wt er + 1 percent
Aggregate smaller than 37.5 nm 1-1/2 inch size + 2 percent
Aggregate larger than 37.5 nm1-1/2 inch size + 3 percent

Admi xtures 0 to +6 percent

Note: Calibrate the continuous feeders for each of the ingredients in accordance
with the manufacturer's specifications. Mintain devices and tools at the plant
location to check the feeder's calibration at the Contracting Oficer's

request. Provide a technician that is skilled in calibration of the feed
devices and the nmintenance and repair of the plant control system The
technician nust be available within 30 mnutes notice during all schedul ed pl ant
operations. The technician could be one or nore of the Contractor's personnel.

2.3.6.2 Cenent, Pozzol an, and Aggregate Feed

Feed cenent, pozzolan, and aggregate uniformy, continuously, and

si mul taneously (at the proper ratios and quantity for the m xture
required) into the m xer by belt, auger, vane feeder, or other acceptable
nmet hod. Keep feed bins or silos for each ingredient sufficiently full and
must be of sufficient size to ensure a uniformflow at a constant rate for
a specific mxture. The feed bins nmust have a | ow | evel indicator that
both warns the operator and can shut the plant down if insufficient
material is available for a uniformand continuous fl ow.

.3.6.3 Wat er and Admi xture Di spensers

Provi de |iquid-di spensing devices capable of netering and di spensing
within the specified requirements. Provide liquid valves that are free
from | eakage in the closed position. Use dispensers with attachnents
and/or install in such a manner that will permt conveni ent checking of
their accuracy. Ensure plunbing is |eak-free and properly valved to
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prevent backfl ow and siphoning. Interlock dispenser with the el ectronic
plant control to warn the operator and shut down the plant if insufficient
liquid is available. Properly |ocate separate nozzles for each liquid at
the m xer to assure uniformdistribution of each liquid to the materials
entering the m xer.

.3.6.4 Conti nuous M xer (s)

Provi de conti nuous m xer(s) that have proper introduction of ingredients
as specified by the manufacturer and do not charge in excess of the

manuf acturer's recommended capacity. Provide mxer(s) that are capable of
conbining the materials into a uniform honbgeneous m xture and of

di scharging this m xture wi thout segregation. Qperate mixer(s) at the

bl ade speed desi gnated by the manufacturer and m xer(s) must be capabl e of
changing retention time of the ingredients in the mxer. This should be
acconpl i shed by manual ly resetting the m xer(s) blade angles. Predicate
mxing time (ingredient retention tine in the mxer) upon the uniformty,
honogenei ty, and consistency of the resultant mxture. Take sanples for
uniformty testing at 2-minute intervals and test in accordance with

COE CRD-C 55 and paragraph M XER UNI FORM TY REQUI REMENTS bel ow. Maintain
m xer(s) in satisfactory operating condition and keep m xer bl ades free of
har dened concrete. Should mixer(s) at any time produce unsatisfactory
results, pronptly discontinue its use until it is repaired. Provide
suitable facilities for obtaining representative sanples of concrete for
testing. Provide all necessary platforms, shelters, tools, |abor, and
equi prent for obtaining sanpl es.

.3.6.5 Segregation

Use a neans to reduce and ninimze segregation and waste which woul d
otherwi se result fromthe continuous stream of concrete being fed into the
bat ch haul devices (concrete buckets, dunmp trucks, etc.). Provide

equi prent which retains the concrete between tracks or other neans of
transport to prevent the need for stopping the mxer. These devices could
i nclude, but not be limted to, small-volunme conveyor discharge hopper
with a large gate that is automatically opened on a tinmed interval,

t hereby dunping a series of small batches into |arger batch hoppers,
trucks, or truck beds

.3.6.6 Trial Operation

No | ess than 7 days prior to conmencenent of concrete placing, nmake a test
of the plant in the presence of a representative of the Contracting

O ficer to check operational adequacy. Produce the nunber of cubic neters
yards required in trial runs directed, but do not exceed 40 cubic neters
50 cubic yards and proportion as directed by the Contracting Oficer

Waste or use all concrete produced in these tests for purposes other than
inclusion in structures covered by this specification. Correct al
deficiencies found in plant operation to the satisfaction of the
Contracting Oficer prior to the start of concrete placing operations.

M xer uniformty tests by the Governnent will be performed near the end of
this trial period. No separate paynent will be nade to the Contractor for
| abor or materials required by provisions of this paragraph. Notify the
Contracting O ficer of the trial operation not |ess than 7 days prior to
the start of the trial operation

.3.6.7 Pr ot ecti on

Prot ect wei ghing, indicating, recording, and control equi prment agai nst
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exposure to dust, npoisture, and vibration so that there is no interference
wi th proper operation of the equipnent.

2.3.7 Laboratory Areas

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

NOTE: The specification witer should use this
par agraph unl ess a |l aboratory building is to be
gover nent furni shed.

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

Provide a [room [separate building] adjacent to the plant to house the
noi sture and gradi ng testing equi pmrent for aggregate and to provide
wor ki ng space for the Government representative. Provide another room for
testing fresh concrete and for fabricating and initial curing
(approximately 72 hours) of concrete test speci nens in accordance wth
ASTM C31/ C31N. The size, arrangenment, and |ocation of these roons will be
subj ect to approval by the Contracting Officer. Provide electricity,
air-conditioning, heat, and water as required for use in these |aboratory
ar eas.

2.3.8 M xers

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

NOTE: See the concrete materials DM for infornation
on m xer selection and concrete m xers. Truck

m xers are allowed for m xing or transporting RCC or
conventional concrete with less than 50 mr 2 inch
slunp or greater than 38 mr 1-1/2 inch nom na
maxi mum si ze aggregate (NVBA)

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

Provi de stationary mxers or pugm |l mxers. [Truck mxers may be used
for conventional concrete]. Mxers may be batch or continuous m xing.
Conbine the materials into a uniformm xture and di scharge this m xture
wi t hout segregation. Do not charge mxers in excess of the capacity
recommended by the manufacturer on the naneplate. Excessive overmn Xing
requiring additions of water will not be permitted. Maintain mxers in
sati sfactory operating condition, and keep nixer druns free of hardened
concrete. Replace mxer blades or paddl es when worn down nore than 10
percent of their depth when conpared with the manufacturer's dinmension for
new bl ades. Should any nixer at any tine produce unsatisfactory results,
pronptly discontinue its use until it is repaired or replaced.

[2.3.9 Truck M xers

Provide truck mxers and the m xi ng of concrete therein conformng to the
requi renents of ASTM C94/ C94N. A truck mi xer may be used for conventiona
concrete conplete mxing (transit-mxed) or to finish the partial mxing
done in a stationary mxer (shrink-mxed). Equip each truck with two
counters to determ ne the nunber of revolutions at m xing speed and the
nunber of revolutions at agitating speed. Do not use truck mixers to mx
or agitate concrete with greater than 37.5 mr 1-1/2 inches NVMSA or
concrete with a slunmp of 50 nr 2 inches or less. Determine acceptability
of truck mxers for uniformmnixing by uniformty tests in accordance with
ASTM C94/ Co4v.
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12.3.10 Pugm || M xers

Provi de a batch or continuous m xing tw n-shaft

pugmi | |

nm xer capabl e of

produci ng RCC of the sane quality and uniformty as would be produced in a

conventional plant that
specification. Al pugm

neets al

Il m xers nust

CONTI NUOUS M XI NG PLANT(S) above.

2.3.11 M xer

Al m xers,

RCC nust
requi renents.

m xer eval uation test

except for truck m xers,

must
start of concrete placenent.

Uniformty Requirenents

will

t he conventi ona

the requirenents of these
neet the requirenments of paragraph

be tested by the CGovernnent
accordance with this paragraph and in accordance with COE CRD-C 55.
regul ar testing is perforned,
l[imts of any five of the six applicable unifornmty requirements,
nmeet the limts of any three of the four applicable uniformty
VWhen abbreviated testing is perforned,
nmeet only those requirenents listed for abbreviated testing.
be a regular test and performprior to the

Use concrete proportions the eval uation that

concrete must

in
When
neet the
and the

t he concrete mnust

The initial

contain the largest size aggregate on the project as directed by the

Contracting O ficer.

t hree batches of concrete.
of the ranges of the three batches.
performng the required tests on a single batch of concrete.
for abbreviated testing is the range for one batch.

in terms of nake,
the results of tests on one of the
of the Contracting
Provi de | abor

m xer is used and al
condition, speed of

Oficer.

are identical
rotation,
m xers apply to the others,

etc.,

The range for

subj ect to the approval
Perform m xer eval uati ons by the CGovernnent.

Regul ar testing consists of perforning al
regul ar testing is the average
Abbrevi ated testing consists of

tests on

The range

If nore than one
typev

capacity,

and

equi pnment as directed by the Contracting Oficer to assist the Governnent

in performng the tests.

PARAMETER

REGULAR TESTS
ALLOMBLE MAXI MUM
RANGE FOR AVERAGE

OF 3 BATCHES

ABBREVI ATED TESTS
ALLOMBLE MAXI MUM
RANGE FOR 1 BATCH

Unit weight of air-free nortar, 1) 16 kg/cu n2.0 16 kg/cu n2.0

I b/cu ft Ib/cu ft
Air content 1.0 percent -
Slump, 1) 25 mml inch -

1.0

Coar se aggregate, 1), 2) 6.0 percent 6.0 percent
Conpressive strength at 7 days, 1), 2) 10.0 10.0
Water content, 1), 2) 1.5 percent 1.5 percent
Consi stency, nodified Vebe, 2) second 7.0 -
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PARAMETER REGULAR TESTS ABBREVI ATED TESTS
ALLOMBLE MAXI MUM | ALLOMABLE MAXI MUM
RANGE FOR AVERAGE | RANGE FOR 1 BATCH

OF 3 BATCHES

Not e:
1) = Test for conventional concrete mxed in stationary m xer
2) = Test for RCC

A regular test will be perforned before concrete production begins and
when the Contractor requests a reduced mxing tinme. Perform an

abbrevi ated test every 3 nonths when concrete is being placed. |If a mxer
fails the abbreviated test, a regular test will be perfornmed. Cost of
testing when the Contractor requests a reduced mxing time will be paid by
the Contractor.

.3.12 Sanpling Facilities
.3.12.1 Sanpl i ng Concrete

Provide suitable facilities and | abor for obtaining representative sanpl es
of concrete in accordance with ASTM C172/C172 for Contractor quality
control and Government quality assurance testing.

.3.12.2 Sanpl i ng Aggregat es

Provide suitable facilities for readily obtaining representative sanples
of aggregates for test purposes inmediately prior to the material entering
t he m xer.

.3.13 Transporting and Conveyi ng Equi pnent

Provi de transporting and conveyi ng equi pnment conforming to the follow ng
requi renents.

a. Convey concrete mxtures (RCC, bedding nortar, concrete, and any ot her
concrete that will interface with the RCC) fromthe plant mxer(s) to
pl acenent as rapidly and as continuously as practical by nethods which
limt segregation, contanination, and surface drying.

b. Convey RCC fromthe mixing plant to the structure by neans of
mai n- 1 i ne conveyor, end-dunp truck, front-end | oader, or a conbination
t her eof .

c. Conventional concrete nmay be transported by ready-m x truck, conveyor,
or agitator truck, or properly designed nonagitating truck.

d. Provide indicating and signaling devices for the control and
identification of types or classes of concrete as they are m xed and
di scharged for transfer to the placenent site.

e. ldentify each type or class of concrete visually by placing a col ored
tag or other marker as it |leaves the mxing plant so that the concrete
may be positively identified and placed in the structure in the
desired position.
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2.3.13. 1 Trucks

Use truck mixers or agitators for transporting central -m xed conventi ona
concrete which conformto the applicable requirenments of ASTM C94/ CO4lv.

Do not use truck mxers to transport concrete with larger than 37.5 nmr

1- 1/ 2-inch nom nal naxi num size aggregate (NVBA) or 50 mr 2 inch slunp, or
| ess. Nonagitating trucks may be used for transporting conventiona
central -m xed concrete over a snooth road when the hauling tine is |ess
than 15 minutes and the slunp is less than 75 mr 3 inches. Bodies of
nonagitating trucks nust be smooth, water-tight, netal containers
specifically designed to transport concrete, shaped with rounded corners
to mnimze segregation.

2.3.13.2 Belt Conveyors

Desi gn and operate belt conveyors to assure a uniformflow of concrete
frommxer or delivery truck to final place of deposit without segregation
of ingredients or |Ioss of nortar and provide with positive neans for
preventing segregation of the concrete or |oss of nortar at transfer
points and the point of placing. The NVSA required in nixture proportions
furni shed by the Government will not be changed to accomopdate the belt
wi dt h.

2.3.14 Spr eadi ng and Rem xi ng Equi pnment

Use spreading and rem xi ng equi pnment conformng to the follow ng
requi renents:

a. Use dozer to acconplish primary spreadi ng procedure. G aders or other
equi pment not specified may be used to facilitate the RCC spreading
process only when approved.

b. For open, unrestricted areas, use dozer of a m ninmum size and wei ght
equivalent to a Caterpillar D6. For restricted placenent areas, such
as placenment of RCC near the damcrest or next to abutnents, use dozer
of a m ninmumsize and wei ght equivalent to a Caterpillar D 4.

c. A minimmof one operating dozer for each 150 cubic neters 200 cubic
yards of RCC pl aced each hour. Equip dozers with well naintained
grousers. A front-end | oader with operator must be available to
assist with deposition and spreadi ng of RCC as needed in confined
ar eas.

d. Mintain equipment in good operating condition. The equipnent nust
not leak or drip oil, grease, or other visible contani nants onto the
RCC surf ace.

e. Cean all equiprment used for spreading and reni xing that |eaves the
surface of the structure for mai ntenance or repairs or, for any other
reason, of all contam nants by an approved nmethod before returning to
the structure surface. Do not operate a dozer or other tracked
vehicle on other than fresh unconpacted RCC except to facilitate
startup operations for each |lift and by approved procedures.

2.3.15 Conpacti on Equi prment
Submit a listing of the equi pment proposed for transporting, handling,

depositing, spreading, and conpacting the concrete for review by the
Contracting Oficer [] ] days before concrete placenment begins.] [not
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later than 30 days after Notice to Proceed.] |Include site draw ngs or
sketches with | ocations of equipnent and placenment site. The conpaction
equi prent must conformto the follow ng requirenents.

2.3.15.1 Primary Rollers

Use doubl e-drum sel f-propelled vibratory rollers for primary rolling.
Transmit a dynamic inpact to the surface through a snooth steel drum by
means of revolving weights, eccentric shafts, or other equival ent

nmet hods. Provide conpactor with a mni num gross nmass of 9000 kg 20, 000
pounds and produce a m ni mum dynam c force of 60 000 N 350 pounds/|i near
inch of drumwi dth. Use a variable operating frequency in the approxi nate
range of 1,700 to 3,000 cycles per minute. Use an adjustable anplitude
between 0.4 and 1.0 mr 0.015 and 0.04 inches. Provide roller capable of
full compaction in both forward and reverse directions. Operate roller at
speeds not exceeding 0.7 nfs 2.2 ft/s. Wthin the range of the operating
capability of the equi pment, the Contracting O ficer may direct or approve
variations to the frequency, anplitude, and speed of operation which
result in the specified density at the fastest production rate.

2.3.15.2 Smal|l Vibratory Rollers

Use small vibratory rollers to conpact the RCC where the larger vibratory
rollers specified above cannot naneuver. Conpact the RCC to the required
density and denonstrate during construction of the test section. Snall
vibratory rollers cannot conpact the RCC to the sane density and thickness
as the primary rollers; therefore, when small rollers are used, reduce
total lift thickness of the RCC layer or lift to no nore 150 mr 6 inches
unconpact ed thickness to permt adequate conmpaction. Provide rollers with
i ndependent speed and vibration controls and are capable of a wi de range
of speed adj ustnents.

2.3.15.3 Tanmpers ( Ramers)

Conpact the RCC to the required density and denonstrate during
construction of the test section. Tanpers cannot conpact the RCC to the
sanme density and thickness as the primary rollers; therefore, when tanpers
are used, reduce thickness of each RCC |layer that is to be conpacted to no
nore than 150 mm 6 i nches unconpacted thickness to assure adequate
conpacti on.

2.3.15. 4 O her Requirenents

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

NOTE: See the concrete naterials DM or the

materials engineer to fill in the blanks.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Mai ntain at |east [ ] self-propelled vibratory rollers, at |east
[ ] snall rollers, and at |east | ] tanpers neeting these
requirenents full tine at the site and ready for service at all tinmes
during production and pl acenent.

2.3.16 Truck- Mount ed Vacuum Pi ckup System
Provi de a truck-nmunted vacuum pi ckup system for various cl eanup
operations fromthe begi nning of foundation cleanup to final placenent of

job RCC. The unit(s) must be capable of punping 125 cubic neters 4,500
cubic feet of air per mnute through an 200-mr 8-inch di anmeter opening and

SECTION 03 37 23 Page 41



capabl e of punping water at a minimumrate of 125 L/s 2,000 gpn. Mintain
equi pment in good operating condition. The equi pment nust not |eak

cl eanup water and ot her debris during equi pnent operation or transit. The
equi prent must not leak or drip oil, grease, or other visible
cont am nati on onto the RCC

.3.17 O her Mdtorized Equi prent

Al'l other equiprment (backhoe with vibratory plate, backhoe wth inmrersion
vi brators, backhoe with mandrel for inserting contraction joint plates,
wash trucks, etc.) necessary for the successful conpletion of RCC
production, but not previously discussed within these specifications (or
determ ned to be necessary during the course of the work), nust be
approved prior to actual use. Such equi pnent nust not result in any
damage to the RCC, must be maintained in good operating condition, and
must be operated by skilled contractor-provided personnel

.3.18 Nucl ear Density Gauge

Make tests to deternmine the density of both the unconpacted and conpact ed
RCC using a two-probe nucl ear density gauge supplied by the Contractor.
Use nucl ear density gauge neeting the applicable requirenments of

ASTM C1040/ C1040Nand capabl e of taking readings along a horizontal path
bet ween the probes at 50-mr 2-inch increnents from 50 mr 2 inches fromthe
surface to 600 nr 24 inches bel ow the surface. Make gauge and operator
avai l able to the Governnent until conpletion of all RCC production at no
additional cost. Ontain all permts and certifications for the equi pnent
and the operators.

.3.19 Cal i bration

Provide factory calibrated nuclear gauges within 6 nonths of RCC

pl acenent. Construct, at no additional costs to the Government, three
conventional concrete test blocks using RCC coarse aggregates and RCC fine
aggregate, and with di nensions 300 mr 12 inches |arger than the gauge

di rensions. Formul ate concrete to have densities of approximtely 2100,
2300, and 2600 kg/cu m 130, 145, and 160 Ib/cu ft using the RCC naterials
and so far as possible, simlar relative proportions. Wigh and neasure
conpl eted bl ocks to determine unit weight. Adjust gauge calibration
constants for performance on these blocks at least 7 days prior to the
eval uation of test strips. Renedy any inconsistencies in gauge
performance prior to the start of RCC placement. After the start of RCC
pl acenent, field calibrate gauges agai nst cast bl ocks every 24 hours.

.3.20 Vi brators

Use internal vibrators of the proper size, frequency, and anplitude for
the work being performed as indicated in the chart below to consolidate
conventional concrete and the interface between conventional concrete and
RCC. Provide vibrators for the conventional concrete/ RCC interface

consi sting of a mninumof four vibrators "gang-mounted” in a line on the
boom of a backhoe or simlar chassis. Use gang-nounted vibrators that are
the large (80 to 150 mm (3 to 6 inch) nodels of that |isted bel ow
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APPLI CATI ON HEAD DI AVETER ( nm) FREQUENCY AVPLI TUDE (mm)
(inch) (vPM (inch)

RCC interface 80 to 1503 to 6 7,000 to 10, 500 0.75 to 1.50
0.03 to 0.06

General construction 50 to 902 to 3-1/2 8,000 to 12, 000 0.65 to 1.25
0.025 to 0.05

Thin walls 32 to 651-1/4 to 2-1/2|9,000 to 13,500 0.50 to 1.00
0.02 to 0.04

Deternine the frequency and anplitude in the presence of a Governnent
representative in accordance with COE CRD-C 521.

[2.3.21 Sli pformi ng Equi pnent

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

NOTE: Consult the nmaterials engineer or the
concrete materials DM for whether slipforning is to
be al | owed or required.

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

Use slipform ng equi pnent capabl e of slipform ng facing el ements as
specified at a mninumrate of 7.5 nmis 1.5 ft/mn. Provide slip-forner
wi th an autonat ed gui dance system which guides the slip-former within the
specified tolerances. Provide slipforner with the capability of turning
and guiding the formw thout damage to the RCC and facing el ement.
Provide slipformnmold that is at least 1 nm 3 feet long to allow the
slipformto track easily and to m nimze surface tearing caused by
friction between the nold and the concrete. Design nmold to be
nortar-tight and to contain the concrete so that it can be fully
consol i dat ed.

] PART 3 EXECUTI ON

3

3.

1 PREPARATI ON FOR PLACI NG

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

NOTE: Refer to the appropriate DM and the project
coordinator for filling in the correct dates and to
choose the optional sentences.

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

1.1 Pl aci ng Schedul e

Start RCC Pl acenent for the main structure no later than | ] and no

earlier than | ]. Conplete placenent of all RCC by [ ]. Before
starting RCC production, subnmit a detailed schedul e indicating intended

dai ly and weekly production rates that, when followed, will neet the

begi nni ng and endi ng speci fied RCC production dates. After initiation of
RCC production, update and adjust the Contractor's schedule on a weekly
basis for the duration of the RCC placenent. |If it beconmes apparent for
any reason that the Contractor is not pursuing a schedule that will neet
the specified RCC production dates, take actions necessary to increase the
production rate so that production is once again on schedule, within

[ ] cal endar days after witten notice. Also, if not back on schedul e
by the end of the [ ] days cal endar period, the Governnent reserves
the right at this time to direct the Contractor, at no additional cost to
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the Governnent, to increase the anmount and size of crews and equi pnent.
. 1.2 RCC Orientation Session

Prior to or in conjunction with the construction of the RCC test section
supervisors and all other Contractor personnel which are expected to
participate in the production of RCC for this job (including |aborers,

equi prent operators, forenen, and QC and inspection staff) nust
participate in a 2-hour orientation session organized by the Contracting
Oficer. Provide a facility suitable for slide and vi deot ape
presentation. The intent is to orient all individuals on the goals of the
RCC pl acenment process, provide clarification of specification requirenents
if requested, and be provided orientation as to what constitutes good
construction practices. Additional orientation sessions will also be nade
avail abl e to, and must be attended by, all new Contractor personnel who
are subsequently hired and that will be involved with the production of

t he RCC.

. 1.3 Aggr egat e Producti on Schedul e

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

NOTE: See the appropriate DM or the materials
engineer to fill in the bl anks.

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

Begi n aggregate production and initial stockpiling and produce acceptable

material by no later than [ ] days in advance of the tinme when
pl acenent of the RCC test section is expected to begin. Mnufacture and
stockpile at least [ ] percent of all RCC aggregates for each size

group necessary for the conpleted RCC construction prior to start of

pl acenent of RCC for the pernmanent RCC structures. Submt descriptions
and details for all nethods and operations proposed for aggregate and
concrete operations including daily and weekly production rates, [not
later than | ] days after Notice to Proceed] for review and approval
for conformance with specifications.

.1.4 RCC Test Section

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

NOTE: See the materials engineer for information
for filling in the bl anks.

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

Prior to placenent of any RCC, construct a test section. The purpose of
the test section is to denpnstrate the suitability of the Contractor's

equi prent, methods, and personnel. The test section rmust be at |east [5]
[ ] lifts in height and be at least [60] | ] m [200] [ ] feet
long and [12] [ ] m[40] [ ] feet wide at the top. The site of

the test section nust be approved. After evaluation and assessnment of the
test section by the Contracting O ficer, dispose of the test section in an
approved manner. Under no circumstances nust the test section be

i ncorporated into or becone a part of the permanent RCC structure.
Denonstrate sustained plant production rates, and batching, m xing,
transporting, spreading, and conpaction procedures. Al so denonstrate the
vertical face construction nethod al ong one side, the sloped face
construction nmethod al ong another side, procedures for foundation and
concrete surface preparation and cl eanup, procedures for placenent of
beddi ng concrete, bedding nortar, and other conventional concrete, and the
installation of any contraction joints and waterstops. Do not begin RCC
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operations for the main structure until testing and eval uations by the
Cover nment have been conpleted, and it has been denpnstrated to the

sati sfaction of the Contracting Oficer that all specification

requi renents were net. Follow ng conpletion of test section construction
allow [10] [ ] cal endar days for testing and evaluations. |If the
Contractor does not neet requirements as specified, construct an
additional test section or sections at no additional cost to the
CGovernment. Provide date of the test section construction at |east 7 days
i n advance.

. 1.5 Surface Preparation
.1.5.1 C eani ng

Clean all lift surfaces including any RCC, dental concrete, bedding
concrete, bedding nmortar, or other conventional concrete placed adjacent
to and at the sane time as the RCC prior to placing any additiona

concrete thereon. After cleaning, bedding concrete and bedding nortar are
to be used specifically for achieving bond between different types of
concrete and/or foundation and elinminating and preventing segregation or
voi ds al ong margi ns or RCC placenents. Do not cover surfaces to receive
beddi ng concrete or bedding nortar with RCC until the prepared surfaces
have been accepted in witing and that acceptance has been recorded on an
approved checkout form Al surfaces upon which RCC or any beddi ng nortar
or bedding mx is placed nust be noist (but contain no visible free
water). Prior to placing any concrete adjacent to and at the sanme tine as
the RCC, ensure all surfaces are clean and free of |oose, unkeyed, or
deteriorated rock; all mud and silt accumul ations; vegetation; |aitance;
puddl es or ponds of free surface water; coatings; and any ot her

detrinmental naterials. Use high-pressure water jetting, and/ or wet

sandbl asting, followed by mld high-volune, |ow pressure washing, on al

har dened concrete surfaces (cold joints) as necessary for the renoval of

| ai tance, coatings, stains, or other difficult-to-renbve contam nants.

Hi gh-vol ume | ow pressure water washing and/or water jetting may be used
for renoval of |oose materials. Keep adequate equi pment with operators on
hand at the site to clean all surfaces in conformance with these
specifications without disrupting in any way the RCC production as

schedul ed.

.1.5.2 Hi gh- Vol ume Low Pressure Washi ng

Washi ng of | oose nmaterials can be acconplished wi th high-vol une

| ow pressure water washing and/or air water jetting using equi pnent of
simlar design to that used in |large-scale foundation cl eanups. Provide
air-water jets with 40-mr 1-1/2-inch nozzles, a water supply of at least 2
L/s 30 gpm, and conpressed air at the jet of 550 to 850 kPa 80 to 120 psi.
Provide | ow pressure water jets with 25-mr 1-i nch nozzl es avail able and a
capacity of at least 13 L/s 200 gpmr for truck-nounted devi ces.

.1.5.3 Hi gh- Pressure Water Jet

Use a stream of water under a pressure of no |less than 10.3 MPa 1,500 ps
for RCC and use 27.6 MPa 4,000 psi for conventional concrete to clean al
cold joint surfaces, or surfaces with |aitance, nortar coatings, stains,
or other difficult-to-renmove contani nants. Do not undercut coarse-size
aggregates. Renobve aggregate particles that are undercut. For cleaning
| arge open areas |arger than | ] square neters feet, use a
truck-nounted hi gh-pressure water jet system For cleaning small or
confined areas, use a portable high-pressure water jet system
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3.1.5.4 Wt Sandbl asti ng

This method may be used when the RCC has reached sufficient strength to
prevent undercutting of coarse aggregate particles. Continue wet

sandbl asting until all accunulated |aitance, coatings, stain, or other

difficult-to-renove contam nants are renoved. Wt sandbl asti ng nay be

used in lieu of or in conbination with the high-pressure water jet.

3.1.5.5 Wast e Di sposa

Any waste water enployed in cutting, washing, and rinsing of concrete
surfaces, and any other surface water nmust not stain, or affect exposed
surfaces of the structure(s) or damage the environnent of the project
area. The method of disposal is subject to approval.

3.2 PLACI NG

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

NOTE: Consult the concrete naterials DM for the use

of optional sentences and filling in the blanks.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

3.2.1 Pr ocedur es

It is the intent of this contract to raise the structure at essentially
the sane | evel across the entire horizontal surface area. For a dam
proceed pl acenent from abutnment to abutnent and from downstreamto
upstream Conplete each lift inits entirety across the full surface of
the mass. As the advancing edge of the |lift progresses, keep the exposed
| eadi ng edges "live" by progressively placing out fromthe advanci ng edge
in a sloping and uniformfan-like manner. Deposit RCC (fromthe conveyor,
end-dump truck, or front-end | oader) on the unconpacted RCC of the
advancing edge in a forward direction fromthe dunp pile. Do not place
RCC i n consecutive or consistent |lanes. Vary dunp location to avoid

"l ane" construction. |[See Contract Draw ng | ] showi ng typica
depositing, spreading, and rem xing operations.] The interval between
batch plant m xing and final RCC conpaction nust be no greater than 45

m nutes for 300 mr 12 inch lifts and 75 mnutes for 600 mr 24 inch lifts.
Fi nal conpaction is defined as: Any RCC lift conposed of |ayers that have
been worked tw ce by dozer grousers, receives four passes with the
vibratory roller, and neets the density requirenents.

3.2.2 Beddi ng Mortar

Apply bedding nortar to the existing surface followi ng any required

cl eanup. Apply bedding nortar no nore than 15 m nutes ahead of RCC

pl acenent, unless otherw se approved. Use beddi ng nortar between hardened
conventional concrete and RCC, between different RCC placenments where cold
joints occur, and other |ocations as directed or as shown in the

drawi ngs. The beddi ng nortar nust have an average thickness after
application of between 6 and 13 mr 1/4 and 1/2 inch and cover 100 percent
of the Iift area.

3.2.3 Beddi ng Concrete
Use beddi ng concrete, a conventional concrete mxture, at the abutnment-RCC

interface, and except for cast-in-place concrete for the upstream face,
bet ween the RCC and any formed sl oping or vertical surface and ot her
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3.

3.

| ocations as directed or as shown in the drawi ngs. Place the beddi ng
m xture only after all required surface preparations have been conpl et ed.

2.4 Li ft Thi ckness

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

NOTE: See the concrete materials DM for the lift
t hi ckness.

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

The total lift thickness after final conmpaction by the vibratory roller
nmust be [300] [ ] my [12] | ] inches.

2.5 Deposi ting, Spreading, and Rem Xxi ng

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

NOTE: See the appropriate Design Menorandum for use
of the alternate optional paragraphs bel ow.

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

After the RCC has been deposited, spread the RCC by dozers into gently

sl oping layers, approximately 150 mrv 6 inches thick, that will, after
final conpaction of the several |layers by the vibratory roller, result in
the specified Iift thickness. During the spreading process, continuously
work the RCC surfaces with the dozer blade and grousers in a nanner to
rem x any RCC that nmamy contain pockets of segregated material and to
conpact the material. Make at |east two passes with the grousers to al
surfaces of each layer. Operate dozers continuously during the spreading
process, even if this action results in nore than two passes. Provide a
front-end | oader with operator to assist with depositing and spreadi ng RCC
as needed in confined areas, at the abutnents, and at other |ocations
approved or directed. Do not allow the RCC, bedding mxes, or bedding
nortar to dry. Do not operate dozer or other tracked vehicle on other
than fresh unconpacted RCC except at the start of each lift placenent to
facilitate startup operations, and then only by an approved procedure. Do
not place RCC or other concrete on a previous |lift which has not net

speci fication. Renobve unacceptable nateri al

.2.6 Conpacti on/ Consol i dati on

After spreading and working with the dozers, conpact the top surface of
each lift with a mninmm of four, plus as many additi onal passes with a
sel f-propel | ed doubl e-drum vi bratory roller operating in the vibratory
node as are required to obtain a mnimum of 98 percent of the theoretica
density. Count a round trip over the same material as two passes (i.e.
frompoint Ato point B and return to point A by the sane route is two
passes). Do not operate rollers in the vibratory node unless they are
novi ng. Consol i date beddi ng concrete and any ot her conventional concrete
that interfaces with the RCC with internal vibrators.

.2.6.1 Theoretical Density (TD) Deternination

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

NOTE: See the appropriate DMto fill in the bl anks.

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

The TD is defined as the theoretical density (unit weight) of the
concrete, kg pounds per cubic neter foot, computed to include an air
content of | ] percent. The TD value to be used during construction
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will be determ ned using job nmixture proportions and Contractor supplied
materi al s; and, using conpaction techni ques suitable for RCC, and
followi ng the appropriate testing procedures used to determ ned
theoretical unit weight of concrete as described as in ASTM C138/ C138\.

.2.6.2 Requi red Conpacti on Density

Conpact all RCC to a mininumof 98 percent of the TD value. The
anticipated TD, estimated from | aboratory test data is approxi mately
[ ] kg pounds per cubic neter foot.

.2.6.3 Density Deternination of Conpacted RCC

Measure density using a nuclear density neter in accordance with

ASTM C1040/ C1040N. Make RCC density val ue determ nations throughout the
course of RCC placement to assure that the RCC is conpacted to a mi ni mum
98 percent of the TD and detect segregation and/or voids throughout the
RCC.

.2.6.4 Additional Conpaction

If nore than four passes are required to achieve the required density,
make additional passes at no additional cost to the Government.

.2.6.5 Consol i dati on of Beddi ng and O her Conventional Concrete

I Do not use vibrators to transport concrete. |Insert vibrator vertically
at uni form spacing over the entire area of conventional concrete placenent
area. Make insertions at a distance approximately one and one-half tines
the radius of action of the vibrator. The vibrator nmust penetrate rapidly
to the bottomof the layer and at |east 150 mr 6 inches into any preceding
plastic layer if such exists. Hold vibrator stationary until the
entrapped air is forced to the surface (up to 6 seconds) and the concrete
is consolidated and then withdrawn slowy. Keep an adequate nunber of

vi brators on hand to neet placing requirenments and spare vibrators

avail able to maintain production in the event of breakdown.

2.7 Lift Joints

pLACE entire RCC mass with sufficient continuity so that it hardens and
acts as one nonolithic block w thout discontinuous joints or potentia
pl anes of separation. Keep all lift joints clean, uncontam nated, free
from ponded water, and continuously noist until placenent of the
succeedi ng RCC or other concrete.

.2.7.1 Regul ar Lift-Joint Treatnent

Gve lift joints that have not hardened or dried and are | ess than 72
hours old the regular lift-joint treatment. Submit the method and

equi prent proposed for joint cleanup and waste di sposal for review by the
Contracting Oficer [] ] days before concrete placement begi ns] [not
later than | ] days after Notice to Proceed] for confornmance with
specifications. Regular lift-joint treatnment and nai ntenance nust incl ude:

a. Mintaining 100 percent of each conpacted |ift-joint surface
conti nuously noi st,

b. |If necessary, renoving all |oose contaninants or deteriorated RCC by
| ow pressure washi ng and/ or vacuum ng, and
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3.

c. Application of a 6 to 13 mm 1/4 to 1/2 inch thick bedding nortar over
the entire placenent surface area i nmedi ately before placenent of the
next lift.

For regular lift-joint treatnent, no washing or vacuunming wll be
necessary provi ded danmage or contami nation of the Iift surface is
prevent ed.

.2.7.2 Col d Joints

A cold joint is any vertical or horizontal RCC surface:
a. That does not receive the next RCCIift within 72 hours,
b. In which the RCC has been allowed to dry, or

c. That has been contami nated to the extent that contam nants cannot be
renoved using | ow pressure water

Prepare cold joints for the next lift by the methods and procedures in
par agr aph SURFACE PREPARATI ON above, prior to resunption of RCC

pl acenent. Following this initial preparation, keep the col d-joint
surface continuously moist until application of the bedding nortar.
Whenever a cold joint at any edge or end of any lift occurs, locate it at
least 10 m 30 feet fromthe |ocation of other cold joints that nay have
previously occurred in the same direction along previous lifts.

.2.7.3 Vertical Joints

Joints for sloping, near-vertical or vertical RCC surfaces are considered
to be vertical joints. A vertical joint nost often will occur when an RCC
pl acenent is term nated before the entire RCC placenment for that lift has
been conpleted. When it does becone apparent that placement of RCC will

be term nated prior to conpletion of a lift, adjust the RCC spreading
procedure at the |eading zone of the placenent to provide a gradua

tapered slope to conplete that lift. The taper nust be no steeper than 25

hori zontal on 1 vertical. Were the tapered slope neets the underlying
hardened lift surface, take care to prevent or renbve any segregated or
unconpacted material. Conpact tapered surface in accordance wth

par agr aph COVPACTI O\ CONSCLI DATI ON above. Prior to resunption of RCC
pl acenents, prepare tapered surface in accordance wth paragraph SURFACE
PREPARATI ON above.

2.8 Downst r eam Face

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

NOTE: See the concrete materials DMto sel ect one
of the two optional systens for the downstream face.

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

[3.2.8.1 Using Sacrificial Concrete

Construct downstream sl oped face of the dam and the exposed sl opes of the
stilling basin training walls using sacrificial RCC on [[ ] vertica
to | ] horizontal slope] [1 vertical to 0.85 horizontal slope].
Construct slope to the tol erances specified. Overbuild each RCClift at

| east 300 nmr 12 inches, and subsequently trimto the surface snoot hness
tolerance. Trimbefore the RCCis nore than 48 hours old. Denonstrate
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process during the test section. Trimin such a nanner to prevent damage
to the surface and interior RCC

1[3.2.8.2 Usi ng Conventional Concrete

Construct downstream face of conventional concrete in accordance with
par agr aph VERTI CAL FACI NGS FOR RCC CONSTRUCTI ON bel ow.

13.3 CURI NG AND PROTECTI ON

Submit the curing nmedia and nethods to be used for reviewto the
Contracting Oficer [] ] days before concrete placenent begins] for
conformance with specifications.

3.3.1 Curing

Keep surface of every RCCIlift continuously noist, comencing i mediately
after conpaction, by use of water trucks equi pped with fog sprayers for 14
days or until the surface is covered with the next |ift. The sl oping
downstream surface of the Dam [and the | ]] if constructed of
unconpact ed sacrificial RCC, need not be cured. Curing and protection for
all conventional concrete used in the construction of the vertical faces
and any horizontal RCC surfaces that will not receive a subsequent
concrete covering nmust be npist cured. Mbist cure conventional concrete
made with Type Il portland cenment, or any type of portland cenent with
pozzol an, and all RCC for 14 days. Mist cure conventional concrete made
with Type | portland cement for 7 days. Mbist cure conventional concrete
by covering with saturated nonstaining burlap or cotton mats. Rinse new
burlap or cotton mats to renove sol ubl e substances before using. Miintain
concrete that is noist cured continuously, not periodically, wet for the
duration of the entire curing period. Use water for curing in conpliance
with the requirenents of paragraph WATER in PART 2. |If the water or mats
cause staining or discoloration of permanently exposed concrete surfaces,
clean the surfaces by a nmethod approved by the Contracting Oficer. \When
wood or netal fornms are left in place during curing, keep the forns
continuously wet, except for sealed insulation curing in cold weather

RCC may be cured with saturated cotton or burlap nmats in |ieu of the
approved fog sprayi ng equi prent.

3.3.2 Col d- Weat her Protection

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

NOTE: See the concrete materials DM or thernal

study for the optional nunbers.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Maintain air and forns in contact with the RCC and any conventi onal
concrete at a tenperature above 0 degrees C 32 degrees F for [14] | ]
days. In addition, at the tinme insulation or protection is renpved,
control the air tenperature adjacent to the RCC surfaces so that the
concrete near the surface will not be subjected to a tenperature
differential of nore than 15 degrees C 25 degrees F (as determ ned by
observation of anbient air and concrete tenperatures). Subnit a
description of the materials and nethods proposed for protection of the
concrete, when concrete is to be placed under col d-weat her conditions, to
the Contracting Officer for review | ] days in advance of antici pated
need date.
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.3.3 Speci al Col d-Weat her | nsul ation Protection

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

NOTE: See the appropriate DM for use of this
paragraph and to fill in the blanks.

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

In addition to the requirenents specified above, all RCC and any
conventional concrete placed at the sane tine and in direct contact with
the RCC must receive special insulation protection as described for the
followi ng time periods:

Provide insulation with an R value no less than | ] square neter
degree Cel sius per watt hour square foot degree Fahrenheit per BTU

.3.4 Hot - Weat her Protection

VWhen anbient air tenperatures exceeds 30 degrees C 90 degrees F and as
soon as the conventional concrete and RCC is sufficiently hard to

wi t hst and washi ng of surface nortar, apply water by fog spraying in a
control |l ed manner to provide evaporative cooling. Apply water at such a
rate that it quickly evaporates and such that the surface renains

continuously mpoi st without ponding. |In addition, when surface materials
begin to dry and while the RCC pl acenent, spreadi ng, and conpaction
process is still underway and until the concrete has sufficiently hardened

to permit the above water spray, apply hand-held fog spraying to the
concrete surfaces as directed to prevent drying out of concrete naterials
and replace noisture |l ost to evaporation. These hot-weather protection
procedures will require additional |abor(s) to assure conplete coverage of
the entire surface areas to prevent unacceptabl e danmage to the RCC and
conventional concrete. Submit a description of the materials and et hods
proposed for protection of the concrete, when concrete is to be placed
under hot -weat her conditions, to the Contracting Oficer for review

[ ] days in advance of anticipated need date.

.4 VERTI CAL FACI NGS FOR RCC CONSTRUCTI ON

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

NOTE: See the concrete naterials DMto sel ect the
appropriate nethod or nethods specified below It
shoul d be noted that the nethod used for other
vertical conventional concrete work may be different
fromthe nmethod used for construction of the
upstream face. See paragraphs GALLERY and SPI LLWAY
CONSTRUCTI ON, bel ow.

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

The vertical faces of the RCC structure are to be constructed using [a
form and cast-in-place conventional concrete systenmi [a slipformfacing
system [a precast concrete panel system as shown and specified. Submt
details of the construction nethods and equi pnment for reviewwithin

[ ] days after Notice to Proceed. Denpbnstrate vertical facings system
on one side of the RCC test section.
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[3.4.1 Form and Cast-in-Place Conventional Concrete

Provi de vertical and near-vertical facings as shown in the drawi ngs. The
contract drawi ngs are based on desi gns whereby all vertical and
near-vertical faces are constructed of conventional slunmp concrete at the
sane tinme and rate as used in placenent of each RCC lift. 1In construction
of vertical facings, place a 0.75 to 1.25 neter 2.5 to 4.0 foot wi de zone
of conventional concrete against the forms or other hard surface. The
design and engi neering of the formwrk, as well as its construction, is
the responsibility of the Contractor. Design formwrk for |oads, latera
pressure, and all owabl e stresses in accordance with Chapter 1 of ACI 347R
Use forns of sufficient strength to withstand the pressure resulting from
pl acenent and vibration of the concrete and sufficient rigidity to

mai ntai n specified tolerances. The required sequence of construction
operations after all forms and concrete surface preparati ons have been
approved is: place conventional concrete full height of each RCC lift and
full wi dth against the forms; using dozer action, spread each thin RCC

| ayer into and abutting agai nst the conventional concrete while at the
sanme tinme tracking the interface between the two with dozer grousers;
after full-lift thickness of the RCCis in place next to the conventiona
concrete, consolidate 100 percent of the conventional concrete and the
interface; and finally, conpact the RCC (to include the interface) using
the vibratory roller. Consolidate and "knit" together the interface

bet ween the RCC and conventional concrete using the gang heavy-duty,
machi ne- nounted, inmersion vibrators. Take extrene care to stage
activities to assure all tine restrictions are net and to prevent the
occurrence of any openwork, honeyconbing, or voids at the conventiona
concrete/ RCC i nterface. Thoroughly consolidate and intermn x al
conventional concrete and beddi ng concrete placed along the RCC and the
interface using i mersion vibrators. Denonstrate satisfactorily the
Contractor's construction techni ques and equi pnent used during
construction of the test section

1[3.4.2 Sli pforned Faci ng El ements

Construct a slipformed conventional concrete face on the upstream face of
the dam[and | ]]. Provide concrete for the slipforned facing

el ements confornming to requirenents of this section. The configuration
for the facing elements are as shown. The concrete mxture for the facing
el ements nust be proportioned by the Contractor to be formed by a slipform
curbing machine and to have sufficient early strength to all ow conpaction
for RCC against its surface within 4 hours.

3.4.2.1 Prequalification of Equi prent

Prior to placing any slipforned facing elenments for incorporation into the
dam perform a denonstration of the slipform equiprent and concrete

m xture as a part of the test section. Formone side of the test section
using his proposed slipforning equi pnent, in accordance with paragraph RCC
TEST SECTI ON above. |If necessary, adjust the concrete m xture and nake
any adjustments or nodifications to the slipform ng equi pment and concrete
supply procedures and equi pnent as nmay be required to produce a
satisfactory slipformed facing element. Construct a starting block to
enable the first facing elenment to be forned without nodification to the
slipform

3.4.2.2 Sli pf orm Operati ons

Operate equi pment in such a manner as to prevent danage to the RCC surface
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and facing elenment. The slipformer nust carry a surge hopper of
sufficient capacity to enable the slipfornmer to continue to extrude facing
el ement between concrete deliveries. |If the slipformer is stopped,
consol i date concrete thoroughly, nake a joint, and renmove unacceptabl e
concrete fromthe mold. Use slipformer with an automated gui dance system
whi ch guides the slipforner within the specified tolerances. Achieve a
snooth, nmortar-tight joint between successive elenents. Keep nolds and
vibrators available in sufficient quantities to replace worn or damaged
ones. Use vibrators that are capable of being adjusted and relocated to
achi eve conpl ete consolidation

3.4.2.3 Slipfornming - Preparation for Placing

Do not begin placenent until after all preparations are conplete and the
aut hori zed representative of the Contracting O ficer has approved in
witing conpletion of all preparations for that placenment. Do not place
facing el ement concrete until the surfaces to receive facing el ement
concrete are free of deleterious substances including but not limted to:
unconpact ed, | oose, deteriorated, or inproperly cured RCC or facing

el ement concrete, laitance, dirt, ice, curing conmpounds, and visible free
surface water.

3.4.2.4 Slipformng - Placing

Al joint surfaces nore than 24 hours old, or in any other way danaged or
not neeting the specification requirenents, nust be wet sandbl asted,
washed with air-water jets, and surface dried prior to placenent of
adjoining facing el enents. Keep nolds for the slipformcontinually full,
and concrete vibrated, to prevent voids. Ensure slipforned facing el enent
is uniform dense, and free of surface bleni shes and tears.

3.4.2.5 Sli pform ng - Finishing

The class of finish and the requirenents for finishing of slipformed
facing el ements nust be as specified in this paragraph, paragraph
CONSTRUCTI ON TOLERANCES, and as indicated. The finished surface nust be
snooth and free fromrock pockets and surface voids. Light surface
pitting (voids up to 6 nm1/4 inch dianmeter) and |ight slipform ng nmarks
are not considered objectionable. Were the surface produced neets
specified requirenents, no further finishing operations will be required.

1[3.4.3 Precast Rei nforced Panel s

Desi gn the precast panel systenms as specified in [Section 03 41 33 PRECAST
STRUCTURAL PRETENSI ONED CONCRETE] [03 45 00 PRECAST ARCHI TECTURAL
CONCRETE] [03 45 33 PRECAST [ PRESTRESSED] STRUCTURAL CONCRETE] [ ].
Provi de typi cal panel systens consisting of interlocked panels measuring 1
n 4 ft by as much as 5 nm 16 ft, 4 inches thick (mn.), and anchored at

four locations. Provide anchor bars, straps, and connections that are
oversi zed or treated to conpensate for deterioration due to exposure to
noi sture. Brace panels adequately with either external strongbacks or by
st aggeri ng panel placenent and connection to adjacent panels. By design

assure the safety and immobility of the panel system |nclude upstream
face [, downstream face] [, spillway crest] [, spillway training wall] [,
and stilling basin training wall panels]. Mtch panel joints with pier

noses, spillway cap, intake structure, and transverse joints.
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3.4.3.1 Level i ng Pad

No concrete leveling pad for setting panels is required unless the pane
design so requires, however, enbed the base of the panels at |east 300 mr
1 foot into concrete, RCC, or backfill material. Brace, align, and |evel
initial row of panel sadequately.

3.4.3.2 Al i gnnent

Install panels so that horizontal joint |ines of the upstream and
downstream faces and the spillway crest panel joints align and neet the
tol erances in paragraph CONSTRUCTI ON TOLERANCES

13.5 CONTRACTI ON JO NTS

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

NOTE: See the appropriate DMto fill in the bl anks.

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

Form contraction joints by inserting plates into non-conpacted full lift
t hi ckness RCC at | ocations as shown on the drawi ngs. The plates, when
installed adjacent to each other (at the same structure stationing within
each lift) rmust forma bond breaker that serves as a contraction joint.

Provide plates that are [900] | ] mr [36] | ] inches w de, [300]
[ ] my [12] | ] inches deep, up to 6 mr 1/4 inch thick, and made
out of [ ]. Install plates vertically into the RCC by neans of a

vi brating plate nounted on a backhoe. Subnit the exact details for the
design of the contraction joints, as well as installation and nethods of
mai nt ai ni ng tol erances, alignnent, etc., within | ] days after the
Notice to Proceed. Control plate alignment by |aser or other approved
survey technique. Provide waterstops, drains, and contraction joints

wi thin any conventional concrete in accordance with Section 03 30 00
CAST- | N- PLACE CONCRETE and as i ndi cat ed.

[3.6 GALLERY
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NOTE: See the concrete naterials DM for use of this
optional paragraph and to select the optiona

nmet hods.
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Submit details of the construction nmethods within | ] days after the
Notice to Proceed. Construct gallery using one of the foll ow ng schenes
or conbination thereof, the details which are the Contractor's

responsi bility:

a. Precast gallery segnents,

b. Renovable rigid forns agai nst which conventional concrete, or RCCis
pl aced, and

c. A noncenenting fill as a tenmporary filler in the gallery area and
renoving it to formthe gallery after the RCC has gai ned sufficient
strength to be sel f-supporting.

Regardl ess of which procedure is used, slope the gallery to drain and

include a gutter along the downstreamgallery wall as shown in the
drawi ngs. Do not allow the gallery floor surface to pond nore than 25 mr
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1 inch of water. The size and shape of the gallery nust be as shown in
t he draw ngs.

[3.6.1 Precast Gallery Segments

If stay-in-place precast gallery units are used to formthe gallery,
construct themin accordance with [Section 03 41 33 PRECAST STRUCTURAL
PRETENSI ONED CONCRETE] [03 45 33 PRECAST [ PRESTRESSED] STRUCTURAL
CONCRETE] [ ]. Submit design for review and comrent. Design the
sections to carry the full load of the vibratory roller over the first
lift of fresh RCC above the ceiling section with a safety factor of 4 and
to carry the vibrating | oad of subsequent conpaction w thout excessive
deflection that could damage the previously placed RCC. For each lift,
pl ace a ribbon of bedding concrete, approximtely 0.09 cubic neter per
[inear neter 1 cubic foot per linear foot of precast panel, between the
RCC and panels. Vibrate RCC beddi ng concrete interface thoroughly with

i Mmersion vibrators to elininate any voids or segregation within the RCC.
A permanent reinforced precast slab may be used to construct the gallery
ceiling section in conbination with other gallery construction schenes
chosen by the contractor

1[3.6.2 Tenporary For s

The design of any tenporary gallery formsystemand its adequacy is the
responsibility of the Contractor. Provide forms in conpliance with the
requi renents of 03 30 00 CAST-| N-PLACE CONCRETE, except that they need not
be nmortar-tight, and they nust neet the tol erances in paragraph
CONSTRUCTI ON TOLERANCES. Design ceiling formsuch that it can safely
carry the load of the vibratory roller with a safety factor of 4 and is
stiff enough to prevent damage to the fresh RCC fromel astic deflection
and rebound while conpaction is being acconplished. Do not renpove forns
until the RCC has gained sufficient strength to be self supporting
(estimated to be 90 days) and not until at least 10 m 40 feet of RCC has
been pl aced above the gallery ceiling.

1[3.6.3 Noncenenting Fill Method
The gallery section may be constructed by placing a noncenentitious fill

in the cross-sectional area where the gallery is to be | ocated, compacting
it at the same time that the adjacent RCC is conpacted, and | ater renpving

the fill. Subnmit details of how this procedure will be followed, what the
noncementitious will consist of, howthe fill will be renpved |later, and
how the gallery doors will be set for review and coment in accordance

wi t h paragraph SUBM TTALS. To formthe outline of the gallery, place
braced partitions (or forms) along the perinmeter of the gallery section
bet ween the RCC and non-cenentitious fill. Install separate partitions
(or fornms) for each lift, of such size and configuration, and position on
the previous lift's partitions (or forns) to ultimately formthe gallery
section. Renpved braced partitions during the excavation process.
Alignnent of partitions (or forns) nmust not result in offsets and
irregularities that exceed construction tol erances specified in paragraph
CONSTRUCTI ON TOLERANCES. The noncenentitious fill material may be one or
nore of the standard RCC aggregates or any other approved fill material,
wi t hout portland cenment or pozzol an; however, nom nal maxi numsize
aggregate must not exceed 19.0 mm (3/4 inch). Do not start excavation of
the gallery fill until the RCC has gained sufficient strength to be self
supporting (a m ni mum of 30 days) and until at least 10 nm 35 feet of RCC
has been pl aced above the gallery section. As soon as the strength and
cover requirements have been met, begin renmoval of the gallery. D spose
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excavated fill naterial in an approved nmanner.
1113.7  SPI LLWAY CONSTRUCTI ON
3.7.1 Spi | l way Chute and Ogee Section

Construct spillway floor as shown. The drawi ngs are based on a design
whereby the spillway is constructed at the sane tine and rate as used in
pl acenent of each RCC lift. Use the sane technol ogy and construction
procedures as used in the construction of the vertical upstreamface. The
maj or di fference being, instead of placing conventional concrete for the
floor against vertical cantilevered forms, conventional concrete will be
pl aced agai nst sl oping cantilevered forns to formthe spillway chute. The
desi gn and engi neering of the formvwrk, as well as its construction and
nmet hods of mmintaining tolerances, etc., is the responsibility of the
Contractor. Design formwrk for |oads, lateral pressures, and all owabl e
stresses in accordance with Chapter 1 of ACI 347R. Provide forns of
sufficient strength to withstand the pressure resulting from placenent and
vi bration of the concrete and sufficient rigidity to maintain specified
tol erances. Take extrene care to prevent the occurrence of any pernmanent
openwor k, honeyconbi ng, or voids at the conventional concrete/RCC
interface, or next to the forms. Denobnstrate construction techni ques
satisfactorily during placenent of the test section. The unformed portion
of the spillway will be finished by placing concrete slightly above grade
and striking off to grade by accurate screeding. Finish surface as
specified in paragraph FLOAT FI Nl SH bel ow.

3.7.2 Training VWalls

Provi de concrete for training walls as shown in the drawi ngs and as
speci fied in paragraph VERTI CAL FACI NGS FOR RCC CONSTRUCTI ON above.

3.7.3 Fi ni shi ng
3.7.3.1 Cener a

The anbi ent tenperature of spaces adjacent to surfaces being finished nust
be no Il ess than 10 degrees C 50 degrees F. In hot weather when the rate
of evaporation of surface mpoisture, as determ ned by use of Figure 2.1.5
of ACI 305R, mmy reasonably be expected to exceed 1 kg/sq m 0.2 Ib/sq ft
per hour, nake provisions for w ndbreaks, shading, fog spraying, or wet
covering with a light-colored material in advance of placenent, and take
such protective neasures as quickly as finishing operations will allow
Float finish all unformed surfaces that are not to be covered by

addi ti onal concrete or backfill, unless a trowel finish is specified, and
finish true to the el evation shown. Bring surfaces to receive additiona
concrete or backfill to the elevation shown in the drawings and | eave true

and regular. Slope exterior surfaces for drai nage unl ess otherw se shown
or as directed. Mke joints carefully with a jointing or edging tool
Protect finished surfaces from stains or abrasions.

3.7.3.2 Fl oat Fini sh

Surfaces nust be screeded and darbied or bullfloated to bring the surface
to the required finish level with no coarse aggregate visible. Do not add
wat er, cenment, or nortar to the surface during the finishing operation
Fl oat concrete, while still green but sufficiently hardened to bear a
man' s wei ght w thout deep inprint, to a true and even plane. Floating may
be performed by use of suitable hand floats or power-driven equi pnent.
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Use magnesi um or al um num hand fl oats. Tolerance for a floated finish
nust be true plane within 8 nmin 3000 nr 5/16 inch in 10 feet as
determ ned by a 3-m 10-foot straightedge placed anywhere on the slab in
any direction.

13.8 CONSTRUCTI ON TOLERANCES
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NOTE: Delete any of the follow ng tables that are
not applicable. Mst projects will require severa
tables to cover all parts of the structure.

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

The definitions of the terms used in the followi ng tables are as defined
in ACI 117. Make level and grade tol erance neasurenents of slabs as soon
as possible after finishing. Wen forns or shoring are used, nake
nmeasurenents prior to renmoval. Tol erances are not cumul ative. The npst
restrictive tolerance controls. Tolerances nmust not extend the structures
beyond | egal boundaries. Except as specified otherw se, plus tolerance

i ncreases the anopunt or dinension to which it applies or raises a |level

al i gnment, and nminus tol erance decreases the anopunt or di nension to which
it applied or lowers a level alignnent. A tolerance w thout sign means
plus or mnus. Were only one signed tolerance is specified, there is no
l[imit in the other direction

3.8.1 Conventi onal Concrete Surfaces

TOLERANCES FOR CAST- | N- PLACE, VERTI CALLY SLI PFORMED BUI LDl NG ELEMENTS
Vertical alignnent
Transl ation and rotation froma fixed point at the base of the structure:

For heights 30 mor |ess 50 m® inches

For heights greater than 30 m 1/600 times the height |200 nm8 i nches
but not nore than

Lateral alignnent 50 m® inches
Bet ween adj acent el enents

Cross-sectional dinensions plus 19 mm 3/4 inch
Wal | thickness mnus 10 mm 3/8 inch

Rel ative alignnent

Formed surface slope with respect to the plane

i ndi cat ed ) - 18 mmin 3000 nm
TOLERANCES FOR CONCRETE STRUCTURES OTHER THAN BUI LDI NGS

Vertical alignnent

Vi si bl e surfaces 30 mml-1/4 inch
Conceal ed surfaces 65 mm2-1/2 inches
Side walls for radial gates and sinmilar water-tight 5 m8/ 16 inch
joints

Lateral alignnent
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Vi si bl e surfaces 30 mml-1/4 inch

Conceal ed surfaces 65 mm2-1/2 inches

Level alignment
Visible flatwork and forned surfaces 13 mml/ 2 inch

Conceal ed flatwork and forned surfaces 25 ml inch
Sills for radial gates and sinmlar water-tight joints |5 mB/16 inch

Rel ative alignnent: Fornmed surface slope with respect to the specified plane.

Slopes in lateral and |evel alignnents

Vi si bl e surfaces 6 mmin 3000 nml/4 inch in
10 feet

Conceal ed surfaces 12 mmin 3000 nm1/2 inch in
10 feet

Sl opes in vertical alignnment

Vi si bl e surfaces 12 mmin 3000 nm1/2 inch in
10 feet

Conceal ed surfaces 25 mmin 3000 mml inch in
10 feet

TOLERANCE FOR FI NI SHED OR FORVED CONVENTI ONAL CONCRETE SURFACES

Vertical alignnent
Formed surfaces slope with respect to the specified plane

Vertical alignnent of exposed corner colums and 9 mMmmin 3000 mB/8 inch in
control joint grooves in concrete exposed to view 10 feet

Al'l other conditions 12 mmin 3000 nml/2 inch in
Abrupt variation in spillway surface: The offset 3 mml/ 8 inch

bet ween concrete surfaces under adjacent pieces of

f or mvor k

Gradual variation: Surface finish tolerances as 6 mmi/ 4 inch

measured by placing a freestanding (unlevel ed),
1500-mm or 5-ft straightedge for plane surface or
curved tenplate for curved surface anywhere on the
surface and allowing it to rest upon two high spots
within 72 hr after concrete placenment. The gap at
any point between the straightedge or tenplate and
the surface nust not exceed

O fsets of adjacent precast gallery segnents nmust not |25 mml inch
exceed

3.8.2 RCC Sur f aces

a. Variations fromthe lines and grades of the gallery walls and ceiling
fromthat shown in the draw ngs nust not exceed plus or mnus 75 mr 3
i nches except keep tolerances at the gallery entrances within the
limts necessary for the bul kheads and doorways to fit and function as
desi gned.

SECTI ON 03 37 23 Page 58



b. Allowable variation fromlines and grades of the downstream face of
the dam (neasured in any direction) nust be minus zero (-0) (no under
build all owed) and plus 100 mr 4 inches, [except that the el evation
and shape of the spillway stilling basin training walls nust be such
that the training walls match with the downstream face as shown in the
drawi ngs or otherw se provided for]. See additional restrictions in
par agr aph DOMSTREAM FACE in Part 3.

c. The thickness of conmpacted lifts of RCC must be within plus or ninus
50 mm 2 inches of that specified.

d. The elevation of the surfaces of RCC lifts upon which subsequent RCC
or conventional concrete is placed nust not vary nore than 150 mr 0.5
ft fromthe design el evation, except that the elevation of the top
three lifts of the damnmust be within 60 mr 0.2 ft of that shown.

e. The location of anchor bars, waterstops, contraction joints, and drain
hol es nmust be within 150 mr 0.5 ft of the designated | ocati ons shown.

f. The spacing of individual reinforcing steel bars in RCC nust be within
50 nr 2 inches of that shown.

g. Tolerances for exposed surfaces of upstreamface concrete [, the face
of the spillway chute,] and any ot her conventional concrete that
interfaces with the RCC nust be in accordance wi th paragraph
CONVENTI ONAL CONCRETE SURFACES above

.9 TESTS AND | NSPECTI ONS
.9.1 Cener al

Performthe inspection and tests as descri bed bel ow, and based upon the
results of these inspections and tests, take the action required and
submt reports as required. Wen, in the opinion of the Contracting

O ficer, the concreting operation is out of control, cease concrete

pl acenent. The | aboratory performng the tests nust be on-site and
conformw th ASTM C1077. The individuals who sanple and test concrete or
the constituents of concrete as required in this specification will have
denonstrated a know edge and ability to performthe necessary test
procedures equivalent to the ACI m ni mum gui delines for certification of
Concrete Field Testing Technicians, Gade |I. The individual who performs
the inspection will have denbnstrated a knowl edge and ability equival ent
to the ACI m ni mum guidelines for certification of [Concrete
Transportation Construction Inspector (CTCl)] [Concrete Construction

I nspector (CCl)], Level Il. The Governnent will inspect the |aboratory,
equi prent, and test procedures prior to start of concreting operations and
at |l east once per year thereafter for conformance with ASTM Cl1077.

. 9.2 Testing and | nspection Requirenents

.9.2.1 Fi ne Aggregate

.9.2.1.1 Gradi ng

At | east once during each shift when the concrete plant is operating, make
one sieve analysis and fineness nodul us determnation in accordance with
ASTM C136/ C136l, ASTM C117, 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. The |ocation at which sanples are taken nay be sel ected
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by the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the m xer
within specification limts. Record results on a sheet on which are al so
shown the specification limts applicable to the project.

.9.2.1.2 Fi neness- Modul us Control Chart

Group results for fineness nmodulus in sets of three consecutive tests, and
pl ot the average and range of each group on a control chart. Draw the
upper and lower control linmts for average 0.10 units above and bel ow t he
target fineness nodul us, and the upper control limt for range is 0.20.

.9.2.1.3 Corrective Action for Fine Aggregate G ading

VWhen the ampunt passing on any sieve is outside the specification limts,
resanple and retest the fine aggregate i Mmediately. |If there is another
failure on any sieve, report the fact imediately to the Contracting
Oficer. Wenever a point on the fineness nodulus control chart, either
for average or range, is beyond one of the control linits, double the
frequency of testing. |If two consecutive points are beyond the control
limts, consider the process out of control and stop concreting. Notify
the Contracting Oficer, and take inmediate steps to rectify the
situation. After two consecutive points have fallen within the contro
limts, testing at the nornal frequency nmay be resuned.

.9.2.1.4 Moi sture Content Testing

VWen in the opinion of the Contracting Officer the electric noisture neter
is not operating satisfactorily, performat |east four tests for noisture
content in accordance with ASTM C566 during each 8-hour period of m xing
pl ant operation. Randomy select tines for the tests within the 8-hour
peri od. Make an additional test whenever the slunp is out of control or
excessive variation in workability is reported by the placing foreman
VWhen an el ectric nmoisture neter is operating satisfactorily, make at | east
two direct neasurenments of noisture content per week to check the
calibration of the meter. Use results of tests for noisture content to
adj ust the added water in the control of the batch plant.

.9.2.1.5 Moi sture Content Corrective Action

VWhenever the noisture content of the fine aggregate changes by 0.5 percent
or nore fromthe previous sanple, adjust the scale settings for the fine
aggregat e batcher and water batcher (directly or by nmeans of a noisture
conpensati on device).

.9.2.2 Coar se Aggregate
.9.2.2.1 Gradi ng

At | east once during each shift in which the concrete plant is operating,
performa sieve analysis in accordance with ASTM C136/ C136lN for each size
of coarse aggregate. The |ocation at which sanples are taken may be

sel ected by the Contractor as the nost advantageous for production
control. A test record of sanples of aggregate taken at the sane

| ocations nust show the results of the current test as well as the average
results of the five nost recent tests including the current test. The
Contractor may adopt limts for control coarser than the specification
limts for sanples taken other than as delivered to the mxer to allow for
degradation during handling. Wen facilities are available to test
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sanples five tinmes as large as those required in ASTM C136/ C136l, no
averaging is permtted.

3.9.2.2.2 Corrective Action for G ading

When the anpunt passing any sieve is outside the specification limts,
resanpl e and retest the coarse aggregate i mediately. |f the second
sanple fails on any sieve, report that fact to the Contracting Oficer
VWere two consecutive averages of five tests (or two consecutive tests
where | arge sanmples are used) are outside specification limts, consider

t he operation out of control, and report that fact to the Contracting

O ficer, stop concreting, and take i mredi ate steps to correct the grading.

3.9.2.2.3 Coar se Aggregate Mi sture Content

Make a test for mpisture content of each size group of coarse aggregate at
| east once a shift. Wen two consecutive readings for smallest size
coarse aggregate differ by nmore than 1.0 percent, increase frequency of
testing to that specified previously for fine aggregate.

3.9.2.2.4 Coarse Aggregate Misture Corrective Action

VWhenever the noisture content of any size of coarse aggregate changes by
0.5 percent or nore fromthe previous sanple, adjust the scale setting for
t he coarse aggregate batcher and the water batcher to conpensate for this.

3.9.2.2.5 Material Finer than the 75 pum No. 200 Sieve

VWhen in the opinion of the Contracting Officer, a problemexists in
connection with the cleanliness of the coarse aggregate, nmake tests in
accordance with ASTM C117. Testing frequency nust be as directed.

3.9.2.2.6 Corrective Action for material finer than the 75 pmr No. 200 Sieve

VWhen material finer than the No. 200 sieve exceeds 1.0 percent of the
wei ght of the coarse aggregate finer than 37.5 mr 1-1/2 inch or 0.5
percent of the weight of the aggregate coarser than 37.5 mr 1-1/2 inch
notify the Contracting Oficer, and initiate steps, such as washing or
other corrective action, imrediately.

3.9.2.3 Quality of Aggregates

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

NOTES: Tests should be those listed in paragraph
QUALITY in PART 2. Use the petrographic exan nation
to identify del eterious substances in aggregates.
Li st del eterious substances individually with
respective lints.

Only a limted nunber of |aboratories are now
runni ng ASTM C123/ C123M due to the toxic chenicals
requi red. Reconmmrend that ASTM C295/ C295M C295M be
speci fi ed.
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3.9.2.3.1 Frequency of Quality Tests

Prior to submitting sanples for mxture proportioning studies, performthe
tests for aggregate quality in the following list. |In addition, after the
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start of concrete placenent,
concrete or aggregate production

frequency schedul e.

performtests for aggregate quality during
in accordance with the follow ng
Sanpl es tested after the start of concrete placenent

nmust be taken inmmediately prior to entering the concrete ni xer
FREQUENCY

PROPERTY FI NE AGGREGATE | COARSE AGGREGATE TEST

Specific Gravity Every 3 nonths Every 3 nonths ASTM C127
ASTM C128

Absor ption Every 3 nonths Every 3 nonths ASTM C127
ASTM C128

Fl at and El ongate Not applicabl e Every 3 nonths ASTM D4791

Durability Factor using
Procedure A

Every 12 nonths

Every 12 nont hs

CCE CRD-C 114
ASTM C666/ C666M

Clay Lunps and Friabl e
Particles

Every 3 nonths

Every 3 nonths

ASTM C142/ C142M

Material Finer than the 75 Not applicabl e Every 3 nonths ASTM C117
pum No. 200 Sieve
Organic Inpurities Every 3 nonths Not applicabl e ASTM C40

ASTM C87/ C87TM

L. A Abrasion

Not applicabl e

Every 6 nonths

ASTM C131/ C131M
ASTM C535

Liquid Limt and Plasticity
Limts of -75 m No. 200
Si eve Size

Every 3 nonths

Not applicabl e

[

Soft and Friable (Scratch
Har dness)

Not applicabl e

Every 6 nonths

CCE CRD-C 130

Pet r ogr aphi ¢ Exami nati on

Every 6 nonths

Every 6 nonths

[

[Chert, less than 2.40
specific gravity]

Every 6 nonths

Every 6 nonths

ASTM C123/ C123M

[Coal and Lignite, less than
2.00 specific gravity]

Every 6 nonths

Every 6 nonths

ASTM C123/ C123M
or
ASTM C295/ C295M

.9.2.3.2

Corrective Action for Aggregate Quality

If the result of a quality test fails to nmeet the requirements for quality
during submttal of sanples for mxture-proportioning studies or

i mediately prior to start of concrete placenent, change production
procedures or materials and performadditional tests until the material
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neets the quality requirenments prior to proceeding with either

m xture-proportioning studies or starting concrete placenment. After
concrete placenment commences, whenever the result of a test for quality
fails the requirenents, rerun the test inmrediately. |If the second test
fails the quality requirenment, report the fact to the Contracting Oficer
and i nmedi ate steps taken to rectify the situation

.9.2.4 Scales
.9.2.4.1 Wei ghi ng Accur acy

Check the accuracy of the scales by test weights at | east once a nonth for
conformance with the applicable requirenents of paragraphs BATCH PLANT and
CONTI NUOUS M XI NG PLANT both in PART 2. Also nake such tests as directed
whenever there are variations in properties of the fresh concrete that
could result from batching errors.

.9.2.4.2 Bat chi ng and Recordi ng Accuracy

Check the accuracy of each batching and recordi ng device once a week
during a weighing operation by noting and recordi ng the required weight,
recorded wei ght, and the actual weight batched. Confirmthat the
calibration devices described in paragraph BATCH PLANT in PART 2 for
checki ng the accuracy of dispensed adm xtures are operating properly. |If
a continuous mixing plant is provided, check the accuracy and operation of
all feeding and dispensing units before the start of operation each day.

.9.2.4.3 Scal es Corrective Action

When t he wei ghi ng accuracy or batching accuracy does not conply with
specification requirenments, do not operate the plantuntil necessary

adj ustnments or repairs have been nade. Correct discrepancies in recording
accuracies inmediately.

.9.2.5 Concrete Pl ant Contr ol

Conti nuously control the neasurenment of all constituent naterials

i ncluding cenmentitious naterials, each size of aggregate, water, and

adm xtures. Adjust aggregate wei ghts and anpunt of added water as
necessary to conpensate for free noisture in the aggregates. Prepare a
report indicating type and source of cenent used, type and source of
pozzol an or slag used, ampunt and source of adm xtures used, aggregate
source, the required aggregate and water weights per cubic yard, anount of
water as free npoisture in each size of aggregate, and the as-m xed
aggregate and water wei ghts per cubic neter yard for each cl ass of
concrete placed during plant operation

.9.2.6 Concrete
.9.2.6.1 Conventional Concrete Slunp Testing

Make at | east two slunp tests in accordance with ASTM Cl43/ Cl43N on each
conventional concrete m xture, including bedding nortar produced during
each 8-hour period or |ess of concrete production each day. Make
addi ti onal tests when excessive variation in workability is reported by
the placing foreman or Governnent inspector. Plot the result of each test
for each nmixture on a control chart on which the upper and lower limts
are set as specified in paragraph M XTURE PROPORTI ONS AND STUDI ES i n PART
1. Plot the range on a control chart on which the upper control limt is
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50 mr 2.0 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 slump. |If the Contractor's materials or
transportati on met hods cause slunp | oss between the mxer and the

pl acenent, take sanples at the placenent site as often as required by the
Contracting Oficer.

.9.2.6.2 Sl unmp Corrective Action

VWhenever points on the control chart approach the upper or |ower contro
l[imts, make an adjustnment in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water content
does not exceed that anpunt specified in the m xture proportions provided
by the Contracting O ficer based on the free water available with the
aggregates and that amount of water batched. |If the adjustnents to the
batch wei ghts of water and aggregates do not satisfactorily produce the
required slunp, the Contracting O ficer may adjust the nixture proportions
if the fine-aggregate noisture content is found to be stable and within
the required limts. Wen a single slunmp is outside the control limts,
such adjustnent is nandatory. As soon as practical after each adjustnent,
make another test to verify the correctness of the adjustnent. Whenever
two consecutive individual slunp tests, nade during a period when there
was no adjustnent of batch weights, produce a point on the control chart
for range above the upper control linmts, consider the slunp to be out of
control, halt concreting operation, and undertake additional testing for
requi red aggregate noisture content, and take action inmediately to
correct the problem

.9.2.6.3 Al r Content

Make at |east one test for air content of conventional concrete on a
randonmly sel ected batch of each concrete m xture produced during each

8- hour period of concrete production. Make additional tests when
excessive variation in workability is reported by the placing foreman or
CGovernment inspector. Make tests in accordance with ASTM C231/ C231\.

Pl ot the average of each test for each nixture on control charts on which
t he average percent and upper and lower limts are set in accordance with
par agraph M XTURE PROPORTI ONS AND STUDIES. Plot the range between two
consecutive tests for each m xture on a control chart on which the upper
control limts is 3.0 percent.

.9.2.6.4 Air Content Corrective Action

Whenever points on the control chart approach the upper or |ower control
l[imts, an adjustment should be made in the amount of air-entraining

adm xture batched. If a single test result is outside the specification
[imt, imrediate adjustnent is nandatory. As soon as practical after each
adj ustment, nake another test to verify the correction of the adjustnent.
VWhenever a point falls above the upper control for range, calibrate the

di spenser to ensure that it is operating correctly and with good
reproducibility. Whenever two consecutive points either for average or
range are outside the control limts, notify the Contracting O ficer

.9.2.7 Field Density
.9.2.7.1 Testing and Checki ng

Determ ne density for [each 450 square neters 5,000 square feet of
conpleted Iift] [at |east eight locations per RCClift] with a calibrated
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nucl ear density gauge in accordance with ASTM CL040/ CL040N. Take
densities at depths of 100 and 200 mr 4 and 8 inches. |If the densities at
100 and 200 mr 4 and 8 inches conflict, acceptance must be at the 200 nmr 8
i nch dept h.

.9.2.7.2 Action Required

Whenever the nucl ear gauge indicates density |ess than the specified
density, make a retest. |If the retest indicates unacceptable density,
notify the Contracting Officer's Representative, provide additiona

rolling i mediately, and make a determ nati on as to whether the |ower
density resulted frominsufficient passes of the roller or a change in the

m x properties. |If the mix properties have changed, nmeke adjustnments such
as increasing or decreasing the noisture content at the batch plant. |If

t he problem persists, the Contracting Oficer may adjust the proportions
of aggregates, cenent, and/or pozzolan. |If the |ower density is the

result of inconplete rolling, notify the operator and the Contracting
Oficer may require renoval of the inconpletely conpacted material at no
cost to the Governnent.

.9.2.8 I nspection Before Placing

I nspect foundation or construction joints, forms, and enbedded itenms in
sufficient time prior to each concrete placenent to certify to the
Contracting O ficer that they are ready to receive concrete. Report
results of each inspection in witing. The inspection of the |ift
surfaces of the RCC will be a continuing activity and will be acconpli shed
i n accordance with paragraph REGULAR LI FT-JO NT TREATMENT above.

.9.2.9 Pl aci ng | nspection
.9.2.9.1 I nspection

Provide full tine supervision of all placing operations to insure that the
correct quality of RCC, conventional concrete, or grout is placed in each
| ocation and that all other aspects of the placing operation are perforned
in accordance with the contract. During placing operations, the quality
control staff nust measure and record concrete tenperatures in accordance
wi th ASTM C1064/ C1064l, anbient tenperature hourly, record weat her
conditions, time of placenent, yardage placed, and nethod of placenent.

.9.2.9.2 Corrective Action

Do not pernmit placing to begin until verification of an adequate nunber of
vi brators, spreaders, and conpactors in working order and wi th conpetent
operators are available. Do not continue placing if any conventiona
concrete is inadequately consolidated or if any lift of RCCis not fully
conpacted. Perform additional conpaction, if necessary, in accordance
wi t h paragraph ADDI TI ONAL COVPACTI ON above. |If any batch of conventiona
concrete fails to nmeet the tenperature requirenents, take inmedi ate steps
to i nprove tenperature controls.

.9.2.10 Vi brator Tests
.9.2.10.1 Vi brator Testing and Use
Determ ne the frequency and anplitude of each vibrator in accordance with

COE CRD-C 521 prior to initial use and at |east once a nonth when concrete
is being placed. Mke additional tests as directed when a vibrator does

SECTI ON 03 37 23 Page 65



not appear to be adequately consolidating the concrete. Determne the
frequency while the vibrator is operating in concrete with the tachoneter
bei ng hel d agai nst the upper end of the vibrator head whil e al npbst
subnerged and just before the vibrator is withdrawmn fromthe concrete.
Determine the anplitude with the head vibrating in air. Take two
neasurenents, one near the tip and another near the upper end of the

vi brator head, and average these results. Report the make, nodel, type,
and size of the vibrator and frequency and anplitude results in witing.
In addition, check the self-propelled vibratory rollers, as specified in
PART 2, paragraph PRI MARY ROLLERS, for frequency and anplitude prior to
use and once every 3 nmonths when RCC i s being pl aced.

.9.2.10.2 Vi brator Corrective Action

Renove any vi brator not neeting the requirements of paragraph VI BRATORS
i medi ately fromservice and repair or repl ace.

.9.2.11 Curing I nspection
.9.2.11.1 Moi st Curing |nspections

At | east twice each shift, and twi ce per day on nonwork days inspect al
areas subject to noist curing. Note and record the surface noisture
condi ti on.

.9.2.11.2 Moi st Curing Corrective Action

VWhen a daily inspection report lists an area of inadequate curing, take
i medi ate corrective action, and extend the required curing period for
t hose areas by one day.

.9.2.12 Col d- Weat her and Hot - Weat her Protection

At | east once each shift and once per day on nonwork days inspect al
areas subject to col d-weather or hot-weather protection. Note, correct,
and report any deficiencies.

.9.2.13 Col d- Weat her and Hot - Weat her Protection Corrective Action

VWhen a daily inspection report lists deficiencies, correct the deficiency
i medi ately and extend the period of protection for one day.

.9.3 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
t he construction season through the current week. During periods of

col d-weat her protection, nake reports of pertinent tenperatures daily.
These requirements 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.

-- End of Section --

SECTI ON 03 37 23 Page 66



