ACl 523.3R-14

Guide for Cellular
Concretes above 50 Ib/ft
(800 kg/m?)

Reported by ACI Committee 523

fo| Ci ) American Concrete Institute

Always advancing



>~ et First Printing
qAci W American Concrete Institute April 2014

Always advancing

A ISBN: 978-0-87031-885-6

Guide for Cellular Concretes above 50 lb/ft® (800 kg/m?)

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 improvement of
ACI documents are requested to contact ACI via the errata website at http://concrete.org/Publications/
DocumentErrata.aspx. Proper use of this document includes periodically checking for errata for the 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 accept responsibility for
the application of the material it contains. Individuals who use this publication in any way assume all
risk and accept total responsibility for the application and use of this information.

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 merchantability, fitness for a particular
purpose or non-infringement.

ACI and its members disclaim liability for damages of any kind, including any special, indirect, incidental,
or consequential damages, including without limitation, lost revenues or lost profits, which may result
from the use of this publication.

It is the responsibility of the user of this document to establish health and safety practices appropriate
to the specific circumstances involved with its use. ACI does not make any representations with regard
to health and safety issues and the use of this document. The user must determine the applicability of

all regulatory limitations before applying the document and must comply with all applicable laws and
regulations, including but not limited to, United States Occupational Safety and Health Administration

(OSHA) health and safety standards.

Participation by governmental representatives in the work of the American Concrete Institute and in
the development of Institute standards does not constitute governmental endorsement of ACI or the
standards that it develops.

Order information: ACI documents are available in print, by download, on CD-ROM, through electronic
subscription, or reprint and may be obtained by contacting ACI.

Most ACI standards and committee reports are gathered together in the annually revised ACI Manual of
Concrete Practice (MCP).

American Concrete Institute
38800 Country Club Drive
Farmington Hills, MI 48331
Phone: +1.248.848.3700
Fax: +1.248.848.3701
www.concrete.org



ACI 523.3R-14

Guide for Cellular Concretes above 50 Ib/ft3 (800 kg/m?)
Reported by ACI Committee 523

Konstantin Sobolev, Chair

Felipe Babbitt
Ronald E. Barnett

Edward (Ned) M. Glysson
Milton R. Gomez Jr.

Cesar Chan Ralph D. Gruber
Martin L. Cornelius Werner H. Gumpertz
Bill T. Dye Richard E. Klingner

Fouad H. Fouad Leo A. Legatski

This guide addresses the materials, properties, design, production,
and placement of cellular concretes with as-cast densities greater
than 50 Ib/ff® (800 kg/m’). The usual density range of cellular
concrete is 20 to 120 Ib/f¥ (320 to 1920 kg/m?’). Cellular concretes
in the lower portion of this range are used for many applications,
such as roof thermal insulation and geotechnical fills. Cellular
concretes in the higher density range are used for cast-in-place,
precast applications and nonstructural floor fills.
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CHAPTER 1—INTRODUCTION AND SCOPE

1.1—Introduction

This guide includes cellular concretes with as-cast densi-
ties in the range of 50 to 110 Ib/ft® (800 to 1760 kg/m?).
Applications include, but are not limited to, insulating or
geotechnical fills and cast-in-place and precast elements.
A wide range of applications is possible by controlling the
as-cast density and mixture proportioning that influence the
main physical properties, such as strength, modulus of elas-
ticity, and thermal conductivity. Commercial uses include
cast-in-place, nonstructural floor fills; precast or cast-in-
place elements such as wall panels; architectural applica-
tions such as annular pipe fills (Fig. 1.1a); and pipeline aban-
donments (Fig. 1.1b).

Cellular concretes referenced in this guide contain stable
gas cells uniformly distributed in a cementitious mixture
(Fig. 1.1c). Typically, macroscopic bubbles are added at the
mixer as stable preformed foam metered from a calibrated
nozzle and thoroughly blended into the slurry. This guide
does not cover the addition of an in-place-foam admixture
that may require vigorous mixing to entrap air. Cellular
concretes in the density range covered by this guide may
contain natural or manufactured aggregates.

fo=
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Cellular Concrete

Fig. 1.1c—Typical cell structure of cellular concrete.

1.2—Scope

This guide applies to cellular concretes with cast densi-
ties greater than 50 Ib/ft® (800 kg/m?). Precast and cast-in-
place cellular concretes are within the scope of this guide.
Compressive strengths may vary widely and are specified
based on a particular application. To assist in selection,
proportioning, and production of cellular concretes, the
available material property information and applications of
cellular concretes are also addressed.

CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation

= dry mass of aggregate, Ib/yd* (kg/m?)

air content, percentage

= mass of cement, Ib/yd? (kg/m?)

= oven dry density, Ib/ft* (kg/m?)

diameter of test specimen, in. (mm)

= static modulus of elasticity of concrete, ksi (MPa)
= resistance to freezing and thawing, cycles
specified compressive strength of concrete, psi
(MPa)

splitting tensile strength of concrete, psi (MPa)
specific gravity of cement
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