AC| PRC£309.5-22

IN-LB Inch-Pound Units

“ International System of Units

Compaction of Roller-
Compacted Concrete—
Report

Reported by ACI Committee 309

fo| Ci W American Concrete Institute

» Always advancing
_”


https://www.stdhive.com/standards/aci-prc-3095-22-pdf/

. . . First Printing
qAci W American Concrete Institute July 2022

Always advancing

A ISBN: 978-1-64195-182-1

Compaction of Roller-Compacted Concrete—Report

Copyright by the American Concrete Institute, Farmington Hills, MI. All rights reserved. This material
may not be reproduced or copied, in whole or part, in any printed, mechanical, electronic, film, or other
distribution and storage media, without the written consent of ACI.

The technical committees responsible for ACI committee reports and standards strive to avoid
ambiguities, omissions, and errors in these documents. In spite of these efforts, the users of ACI
documents occasionally find information or requirements that may be subject to more than one
interpretation or may be incomplete or incorrect. Users who have suggestions for the improvemei.t o1
ACI documents are requested to contact ACI via the errata website at http://concrete.org/Publicat.ns,
DocumentErrata.aspx. Proper use of this document includes periodically checking for erra a.fur th. most
up-to-date revisions.

ACI committee documents are intended for the use of individuals who are competent.to evaluate the
significance and limitations of its content and recommendations and who will accep* resp nsibility for
the application of the material it contains. Individuals who use this publication iri any wvay assume all
risk and accept total responsibility for the application and use of this inforn:atio.

All information in this publication is provided “as is” without warranty of any kind, either express or
implied, including but not limited to, the implied warranties of mercha.t »hility, fitness for a particular
purpose or non-infringement.

ACI and its members disclaim liability for damages of any kinw., inc'uaing any special, indirect, incidental,
or consequential damages, including without limitation, lost »2veaues or lost profits, which may result
from the use of this publication.

It is the responsibility of the user of this document to ~stablish health and safety practices appropriate
to the specific circumstances involved with its use. ::<1 does not make any representations with regard
to health and safety issues and the use of this documoent. The user must determine the applicability of
all regulatory limitations before applying the f.ocument and must comply with all applicable laws and
regulations, including but not limited to, Un'tec. Stutes Occupational Safety and Health Administration
(OSHA) health and safety standards.

Participation by governmental represer tatives in the work of the American Concrete Institute and in
the development of Institute stanCarc=<.oes not constitute governmental endorsement of ACI or the
standards that it develops.

Order information: ACI docum >n.s are available in print, by download, through electronic subscription,
or reprint and may be c¢uiained Ly contacting ACI.

Most ACI standards a.xd committee reports are gathered together in the annually revised the ACI
Collection of Corni-rete Codes, Specifications, and Practices.

American Cuncre. e Institute
38800 Cou. try Club Drive
Farmiag. n dills, MI 48331
Phene. +1.248.848.3700
Fex: +1.248.848.3701
www.concrete.org


https://www.stdhive.com/standards/aci-prc-3095-22-pdf/

ACI PRC-309.5-22

Compaction of Roller-Compacted Concrete—Report

Reported by AClI Committee 309

Eamonn F. Connolly, Chair

Timothy P. Dolen John F. Gibbons

Christopher John Eagon Vincent E. Hunt
Chiara F. Ferraris Paul Jaworski
Dimitri Feys Hoa Lam

Patrick F. O’Brien Jr.
Larry D. Olson
H. Celik Ozyildirim
Steven A. Ragan

Luk A. Sevcik

Consulting Member

Jerome H. Ford

Roller-compacted concrete (RCC) is an accepted and economical
method for the construction of dams and pavements. Achieving
adequate compaction is essential to the development of the desired
properties in the hardened material. The compaction depends on
many variables, including the strength of the subbase, materials
used in RCC, mixture design proportions, mixing and transporting
methods, discharge and spreading practices, compaction equip-
ment and procedures, and lift thickness. The best performance
characteristics are obtained when the concrete is reasonably free
of segregation; well-bonded at construction joints, and compa. ted
at, or close to, maximum density.

This report summarizes experience in compaction oy *CC n
various applications and offers guidance in the selecior of equip-
ment and procedures for compaction, as well as f~r q. alit: control
of the work. Compaction equipment and prc -edu -es should be
appropriate for the work. In dam or massive =onc vete applications,
large, self-propelled, smooth, steel-drun: vic -atory rollers are most
commonly used. The frequency and «my ".tud  of the roller should
be suited to the mixture and lift th. kness required for the work.
Other roller parameters, such us stai.= mass, number of drums,
diameter, ratio of frame and vum mass, speed, and drum drive
influence the rate and effectivence s of the compaction equipment.
Smaller equipment, .(na »ossibly thinner compacted lifts, are
required for areas whe. > access is limited.

ACI _Cor mittee Reports and Guides are intended for
guia.nce no lanning, designing, executing, and inspecting
custru tion. This document is intended for the use of indi-
viduls. who are competent to evaluate the significance and
L. nitations of its content and recommendations and who will
accept responsibility for the application of the material it
contains. The American Concrete Institute disclaims any and
all responsibility for the stated principles. The Institute shall
not be liable for any loss or damage arising therefrom.

Reference to this document shall not be made in contract
documents. If items found in this document are desired by
the Architect/Engineer to be a part of the contract documents,
they shall be restated in mandatory language for incorporation
by the Architect/Engineer.

Pavements are gene ally placed with paving machines that
produce a ~mcoth surface and some initial compacted density.
Final den<ity .. obtained with vibratory rollers. Rubber-tired rollers
can als» be »sed where surface tearing and cracks would occur

Som tee. -um rolling. The rubber-tived rollers close fissures and

tig “ten .he surface.

Insy =ction during placement and compaction is also essential to
en: ure the concrete is free of segregation before compaction and
receives adequate coverage by the compaction equipment. Testing
is then performed on the compacted concrete on a regular basis to
confirm that satisfactory density is consistently achieved. Correc-
tive action should be taken whenever unsatisfactory results are
obtained. Roller-compacted concrete offers a rapid and econom-
ical method of construction where compaction practices and equip-
ment are a major consideration in both design and construction.

Keywords: compaction; consolidation; dams; pavements; roller-compacted
concrete.
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CHAPTER 1. 'NTROL UCTION

1.1—Introduction

Roller-compactc d concrete (RCC) has become an accepted
material for coiatructing dams and pavements, rehabilitating
and modifving existi\g concrete dams, and providing over-
flow protecion uf eémbankment dams and spillways. The
productio.. ot RCC provides a rapid method of concrete
conatruction similar in principle to soil-cement and other
ewawork construction. Roller-compacted concrete tech-
noiugy developed considerably in the 1980s, after early
cesearch by Cannon (1972), Dunstan (1977), and Hall
and Houghton (1974), and the development of the roller-
compacted dam (RCD) method in Japan in the 1970s. Also in
the 1980s, RCC found application in roadways and parking
areas, and was developed as a heavy-duty paving material

(acis

for log sorting yards, tank hardstands, railroad sorting yards,
and other industrial pavements. Detailed information on
the use of RCC in mass concrete and paving applications
is contained in ACI 207.5R (Report on Roller-Compacted
Mass Concrete) and ACI 327R (Guide to Roller-Compacted
Concrete Pavements), respectively.

1.2—Scope

This report discusses the equipment and special construc-
tion procedures associated with the compaction of RCC
including characteristics of the mixture relevant to compac-
tion and the effects of compaction on the desired nroperties
of RCC. These properties include various stre: gth haram-
eters, watertightness, and durability. Differentiatio.  is 1..ade
between RCC used in massive concrete work an.' that used
in pavements. The discussion also inclues provisions for
measurement of compaction. This report doc: not cover soil-
cement or cement-treated base.

1.3—Description of RCC conctruciion

Roller-compacted concrete gts its name from the heavy
vibratory steel drum anc.ubbu r-tired rollers used to compact
itinto final form. Fresh RC ' is stiffer than typical zero-slump
conventional c¢xcrc te, with a consistency that is stiff enough
to remain stable un er vibratory rollers, yet plastic enough to
permit 2dequ ate rrixing and distribution of paste and place-
ment ithcat scgiegation. RCC pavements are usually placed
in lifts 0.6 te 8 in. (150 to 200 mm) with a 4 in. (100 mm)
mir imum and 10 in. (250 mm) maximum. For RCC dams,
mulup!= lifts of concrete, generally 1 ft (300 mm) thick,
are often continuously placed and compacted to construct
a uross section that is a conventional concrete gravity dam.
Variations in placing and compaction methodology have
evolved in the past 20 years. For example, the sloping layer
method (SLM) is to place five to 10 consecutive lifts on
slopes ranging as steep as 20 horizontal to one vertical (H:V)
to as flat as SOH:1V instead of horizontal lifts. Another RCC
placing method, used primarily in Japan, is to spread three
or more thin (approximately 9 in. [230 mm]) layers with a
bulldozer before compacting them into one thick lift with
a vibratory roller. One significant difference between an
RCC dam and a conventional concrete dam is RCC dams
are continuously placed from one abutment to the other,
or within a series of larger (than typical dam) monoliths. A
horizontal construction joint is produced between each lift
in the RCC dam. In paving applications, individual lanes of
concrete are placed adjacent to each other. The procedure is
similar to asphalt-paving techniques. In some instances, two
or more lifts of RCC are quickly placed and compacted to
construct a thicker monolithic pavement section for heavy-
duty use. Roller-compacted concrete is an economical, fast
construction candidate for many pavement applications
(Cannon 1972).

Several steps are required to achieve proper compaction of
RCC construction:

1. A trial mixture should be developed to determine the

water content necessary for optimal Vebe consistency
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