IN-LB Inch-Pound Units

“ International System of Units

Guide to Hot Weather
Concreting

Reported by ACI Committee 305

O5R-20

ACI 3

q Ci } American Concrete Institute

Always advancing



https://www.stdhive.com/standards/aci-305r-20-pdf/

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

Always advancing

A ISBN: 978-1-64195-112-8

Guide to Hot Weather Concreting

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 »2veues 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 document. 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¢lLiained Ly contacting ACI.

Most ACI standards a.d 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-305r-20-pdf/

ACI 305R-20

Guide to Hot Weather Concreting

Reported by AClI Committee 305

Oscar R. Antommattei, Chair

James M. Aldred Antonio J. Guerra

Godwin Q. Amekuedi G. Terry Harris
Mehdi Bakhshi T. J. Harris
Philip Brandt Kenneth C. Hover

Kirk K. Deadrick
Michael S. Faubel

Tarek S. Khan
Frank A. Kozeliski

Chad B. Hensley, Secretary

Bruce O Smith
Willia: = W.  quyres
Loris .0 Stein
D »T. Tu

Darmawan Ludirdja
Quinn McGuire
David R. Nau
William D. Palmer
Jonathan L. Poole
Jorge L. Quiros

Consulting Members

James N. Cornell
*Deceased.

Environmental factors, such as high ambient temperature, low
humidity, high wind, or both low humidity and high wind, affect
concrete properties and the construction operations of mixing,
transporting, and placing of the concrete materials. This guide
provides measures that can be taken to minimize the undesirable
effects of these environmental factors and reduce the potential for
serious problems.

This guide defines hot weather, discusses potential problems,
and presents practices intended to minimize them. These practices
include selecting materials and proportions, precooling i~ore Ti-
ents, and batching. Other topics discussed include lengt" o) ha..,
consideration of concrete temperature as placed, juclitic. for
handling concrete at the site, and, during the early ¢ ing period,
placing and curing techniques, and appropriate tes.ing und inspec-
tion procedures in hot weather conditions.

The materials, processes, quality contr="mec-: res, and inspec-
tions described in this document shou 1 "e tzsted, monitored, or
performed as applicable only by @ divia.us holding the appro-
priate ACI certifications or equi=len.

Keywords: air entrainment; cooln. . 2uring; evaporation; high tempera-
ture; hot weather constration; plase. > shrinkage; production methods;
retempering; slumn test: watc - content.

D. Gene Daniel*

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.

eorge V. Teodoru
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CHAPTER 1—INTRODUCTION /.N). SCOPE

1.1—Introduction

Hot weather can create prokiems in delivery, mixing,
placing, and curing hydraulic-cc.2cut concrete that can
adversely affect the propciiies and serviceability of the
concrete. Most of these pioblers relate to the increased rate
of cement hydration av higuer temperature and increased
evaporation rate ‘of moisture from the freshly mixed
concrete. The iwte ¢ cement hydration depends on ambient
and concrete lumpera ‘ure, cement composition and fineness,
amount anc type of supplementary cementitious materials,
and acmiatures used.

*~ma-imum as-placed concrete temperature is often spec-
i.leq ir an effort to control rate of setting, strength, dura-
biliy, plastic shrinkage cracking, thermal cracking, and
Jrying shrinkage. The placement of concrete in hot weather,
however, is too complex to be dealt with by just setting a
maximum as-placed or as-delivered concrete temperature.
Concrete durability is defined as the ability of concrete to
resist weathering action, chemical attack, abrasion, or any

(acis

other process of deterioration (ACI 201.2R). Generally, if
concrete strengths are satisfactory and curing practices are
sufficient to avoid undesirable drying of surfaces, the dura-
bility of hot weather concrete will not differ greatly from
similar concrete placed at normal temperatures.

Where an acceptable record of field tests is not available,
concrete proportions can be determined by trial batches (ACI
301 and 211.1). Trial batches should be made at tempera-
tures anticipated in the work and mixed following one of
the procedures described in 4.10. The concrete supplier is
generally responsible for determining concrete pronor-
tions to produce the required quality of concrete unless
specified otherwise.

If the initial 24-hour curing is at 100°F (38°C), ti.> 26 day
compressive strength of the test specimens may = 10 to 15
percent lower than if cured at the requirea ~ST1.1£31/C31M
curing temperature (Gaynor et al. 1985). If w.e cylinders are
allowed to dry at early ages, strength. will be reduced even
further (Cebeci 1987). Therefore, piar =r curing of the test
specimens during hot weather is ¢. ‘tical. and steps should be
taken to ensure that the spacific ! n.ocedures are followed.

The effects of high hir 1 mperature and low relative
humidity are more pronc uiced with increases in wind
speed. The pote. tia problems of hot weather concreting can
occur at any time ¢ 'the year, but generally occur during the
summer seas . Crymg conditions can occur even at lower
ambiet te.aperawures, with slower set times, lower relative
humidity, anc wind, all of which are conducive to higher
evaoration. Precautionary measures required on a windy,
sunn,~zay will be stricter than those required on a calm,
humid day, even if air temperatures are identical.

1.2—Scope

This guide identifies problems associated with hot weather
concreting and describes practices that alleviate these poten-
tial adverse effects. These practices include suggested prepa-
rations and procedures for use in general types of hot weather
construction, such as pavements, bridges, and buildings
either cast in place or precast. Temperature, volume changes,
and cracking problems associated with mass concrete are
treated more thoroughly in ACI 207.1R, 207.2R, and 224R.

CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation
E = evaporation rate, Ib/ft*/h (kg/m*/h)
e, = water vapor pressure in psi (mmHg) in the air

surrounding the concrete obtained by multiplying the satura-
tion vapor pressure at the temperature of the air surrounding
the concrete by the relative humidity of the air. Air tempera-
ture and relative humidity are measured approximately 4 to
6 ft (1.2 to 1.8 m) above the concrete surface on the wind-
ward side and shielded from the sun’s rays

e, = saturation water vapor pressure in psi (mmHg) in
the air immediately over the concrete surface, at the concrete
temperature.

e, = saturation vapor pressure, psi (kPa)

r relative humidity, percent
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