IN-LB Inch-Pound Units

“ International System of Units

Report on Cooling and
Insulating Systems far
Mass Concrete

Reported by ACI Committee 207

ACI 20/.4R-20

q Ci W American Concrete Institute
/' Always advancing



https://www.stdhive.com/standards/aci-2074r-20-pdf/

™ Amer Inst First Printing
qCI‘ merican Concrete Institute November 2020

Always advancing

A ISBN: 978-1-64195-124-1

Report on Cooling and Insulating Systems for Mass Concrete

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-2074r-20-pdf/

ACI 207.4R-20

Report on Cooling and Insulating Systems for Mass
Concrete

Reported by AClI Committee 207

Christopher C. Ferraro, Chair

Fares Y. Abdo
Oscar R. Antommatei
Terrence E. Arnold
Teck L. Chua
Timothy P. Dolen
Barry D. Fehl

John W. Gajda
Mario Garza
Melissa O. Harrison
Michael G. Hernandez
James K. Hicks
Rodney E. Holderbaum

Katie J. Bartojay, Secretary

Ronald L. Kozikowski Jr.
Tibor J. Pataky
Jonathan L. Poole
Harry B. Prenger
Ernest A. Rogalla
Ernest K. Schrader

“Tunfay K. Talay
Nathaniel F. Tarbox
Michael A. Whisonant
Fouad H. Yazbeck

Consulting Members

Jeffrey C. Allen
Randall P. Bass
Anthony A. Bombich
Robert W. Cannon

The need to control volume change induced primarily by t-mp -r-
ature change in mass concrete often requires thermal ~on.7o1" f
concrete. This report reviews these thermal control ric.oas  uch
as precooling, postcooling, and insulating sy_tems . sinplified
method for computing the temperature of freshly mixeu concrete
cooled by various systems is also presented.

Keywords: cement content; coarse aggreg te: creep; formwork; heat of
hydration; mass concrete; modulus of e astic “v: “recooling; postcooling;
pozzolan; restraint; specific heat; strain, stress; temperature rise; tensile
strength; thermal conductivity; ther. 2l a.fusivity; thermal expansion;
thermal gradient; thermal shock.

ACI Con mittee Reports, Guides, and Commentaries are
inter. Yed 10 ruidance in planning, designing, executing, and
i1 ~oect. g cor struction. This document is intended for the use
of 1. diviauals who are competent to evaluate the significance
a. 1 limitations 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.

Eric J. Ditchey
Brian A. Forbes
Allen J. Hulsw =zer
Richard A. ¥ ade.

William F. Kepler
David E. Kiefer

CONTENTS

CHAPTER 1—INTRODUCTION AND SCOPE, p. 2
1.1—Scope and objective, p. 2
1.2—Historical background, p. 2
1.3—Types of structures and temperature controls, p. 2
1.4—Construction practices for temperature control, p. 3
1.5—Instrumentation, p. 3

CHAPTER 2—PRECOOLING SYSTEMS, p. 3
2.1—General, p. 3
2.2—Heat exchange, p. 3
2.3—Batch water, p. 5
2.4—Aggregate cooling, p. 6
2.5—Cementitious materials, p. 8
2.6—Heat gains during concreting operations, p. 8
2.7—Refrigeration plant capacity, p. 8
2.8—Placement area, p. 9

ACI 207.4R-20 supersedes ACI 207.4R-05(12), was adopted July 30, 2020, and
published November 2020.

Copyright © 2020, American Concrete Institute.

All rights reserved including rights of reproduction and use in any form or by any
means, including the making of copies by any photo process, or by electronic or me-
chanical device, printed, written, or oral, or recording for sound or visual reproduction
or for use in any knowledge or retrieval system or device, unless permission in writing

is obtained from the copyright proprietors.
Y
(acli


https://www.stdhive.com/standards/aci-2074r-20-pdf/



