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ACI Committee Reports, Guides, and Commentaries are 
intended for guidance in planning, designing, executing, and 
inspecting construction. This document is intended for the use 

and 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.

ACI 305R-20 was adopted and published September 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.

Environmental factors, such as high ambient temperature, low 

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 

serious problems.

and presents practices intended to minimize them. These practices 
include selecting materials and proportions, precooling ingredi-
ents, and batching. Other topics discussed include length of haul, 
consideration of concrete temperature as placed, facilities for 
handling concrete at the site, and, during the early curing period, 
placing and curing techniques, and appropriate testing and inspec-
tion procedures in hot weather conditions.

The materials, processes, quality control measures, and inspec-
tions described in this document should be tested, monitored, or 
performed as applicable only by individuals holding the appro-

Keywords: air entrainment; cooling; curing; evaporation; high tempera-
ture; hot weather construction; plastic shrinkage; production methods; 
retempering; slump tests; water content.

CONTENTS

CHAPTER 1—INTRODUCTION AND SCOPE, p. 2

1.1—Introduction, p. 2
1.2—Scope, p. 2

CHAPTER 2—NOTATION AND DEFINITIONS, p. 2

2.1—Notation, p. 2

CHAPTER 3—POTENTIAL PROBLEMS AND 

PRACTICES, p. 3

CHAPTER 4—EFFECTS OF HOT WEATHER ON 

CONCRETE PROPERTIES, p. 4

4.1—General, p. 4
4.2—Calculating estimated evaporation rate, p. 7

4.5—Water, p. 10
4.6—Cement, p. 11
4.7—Supplementary cementitious materials, p. 12
4.8—Chemical admixtures, p. 12

Consulting Members

1

—INTRODU

on, p. 2

OTATION

p. 2

d,
PTER 3—

PRACT

ent temper

ction
oncr

en 

ini
or

terials. This 
imize the undes

them. These pra

ble

es

1.
1.2—

CHAP

2.1

Intr
Sco

TER

Not

TER

ACI 305R-20

Guide to Hot Weather Concreting

Reported by ACI Committee 305

Chad B. Hensley, Secretary

Mehdi Bakhshi

Kirk K. Deadrick

G. Terry Harris
T. J. Harris

Kenneth C. Hover
Tarek S. Khan

Darmawan Ludirdja
Quinn McGuire
David R. Nau

Jorge L. Quiros

Bruce G. Smith
William W. Squyres

Boris Y. Stein
Diep T. Tu

James N. Cornell D. Gene Daniel* George V. Teodoru

*Deceased.

Full document details: ACI 305R-20

http://www.avadocuments.com/doc/aci-305r-20
http://www.avadocuments.com/doc/aci-305r-20


CHAPTER 5—PRODUCTION AND DELIVERY, p. 16

5.1—General, p. 16

5.4—Delivery, p. 18
5.5—Slump adjustment, p. 18

5.7—Retempering, p. 18

CHAPTER 6—PLACING AND CURING, p. 18

6.1—General, p. 18

6.4—Curing and protection, p. 20

CHAPTER 7—TESTING AND INSPECTION, p. 21

7.1—Testing, p. 21
7.2—Inspection, p. 21

CHAPTER 8—REFERENCES, p. 22

APPENDIX A—ESTIMATING CONCRETE 

TEMPERATURE, p. 25

p. 25

APPENDIX B—METHODS FOR COOLING FRESH 

CONCRETE, p. 25

B.1—Cooling with chilled mixing water, p. 25

B.4—Cooling mixed concrete with liquid nitrogen, p. 26

CHAPTER 1—INTRODUCTION AND SCOPE

1.1—Introduction

placing, and curing hydraulic-cement concrete that can 

and admixtures used.
-
-

maximum as-placed or as-delivered concrete temperature. 

-

similar concrete placed at normal temperatures.

 and 211.1 -

4.10. The concrete supplier is 
-

humidity are more pronounced with increases in wind 

summer season. Drying conditions can occur even at lower 

1.2—Scope

-
-

either cast in place or precast. Temperature, volume changes, 

treated more thoroughly in , 207.2R, and 224R.

CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation

E 2 2

ea
-

-
ture and relative humidity are measured approximately 4 to 

-

eo

temperature. 
es
r = relative humidity, percent

American Concrete Institute – Copyrighted © Material – www.concrete.org

2 GUIDE TO HOT WEATHER CONCRETING (ACI 305R-20)

Drying co

6

pe

CRETE

FO

ng

humidity are m

OOLING FRES

25

H

r sea

Full document details: ACI 305R-20

http://www.avadocuments.com/doc/aci-305r-20
http://www.avadocuments.com/doc/aci-305r-20


T
Ta
Tc
V

W 2 2

2.2—Definitions

herein complement that resource.
hot weather

temperature; low relative humidity; and high wind speed.

CHAPTER 3—POTENTIAL PROBLEMS AND 

PRACTICES

3.1—Potential problems in hot weather

state include:
a) Increased water demand

cracking

hardened state can include:

water was added to the concrete

w cm)

3.2—Potential problems related to other factors

-
tioned with higher total cementitious content

c) Thin concrete sections with correspondingly greater 

hot weather

3.3—Practices for hot weather concreting

Good judgment is necessary to select procedures that 

-
ture, high concrete temperatures, low relative humidity, and 
high wind speed.

the concrete lack experience in constructing under hot 
-

on materials evaluation, advanced planning and purchasing, 

-

-

-
pated, properly assessed, and mitigated.

on concrete temperature. Some adjustments to concrete 

include: using a reduced cement content; using a low-heat-

-

practices and measures used to reduce or avoid the potential 

Chapters 4 to 6:
a) Selecting concrete materials and proportions with satis-

concrete

placing and curing periods

American Concrete Institute – Copyrighted © Material – www.concrete.org
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CHAPTER 4—EFFECTS OF HOT WEATHER ON 

CONCRETE PROPERTIES

4.1—General

-

-

materials and mixture proportions; initial concrete tempera-
-

-
dures outlined in this guide.

4.1.1 —Concrete mixed, placed, and 
cured at elevated temperatures normally develops higher 
early strengths than concrete produced and cured at lower 

). Figures 4.1.1a and 

; ; Carino 
and Lew 2001). Some researchers conclude that a relatively 

-

-

). This reduc-

4.1.2
-

cylinders and placing them into standard moist storage, the 
greater the strength reduction. The data illustrate that inad-

impairs the hydration process and reduces strength. The tests 
were made on concrete without admixtures or SCMs that 

-
tures. Other researchers determined that improper curing is 

), and 

Gaynor et al. 
; , ).

4.1.3

-

develop in other climates with cooler temperatures when 

rate is greater than the rate at which moisture is provided to 

strength of concrete (Verbeck and Helmuth 1968).

concrete temperature during development of the strength-
maturity relationship (Carino and Lew 2001).

American Concrete Institute – Copyrighted © Material – www.concrete.org
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drying is initiated when the evaporation rate exceeds the rate 

increases whenever the environmental conditions increase 

-

).
4.1.4

that may result in critical evaporation rate levels, and there-

the concrete temperature.

-
-

-

). The method is 
-

2 2

Hover 2001) as long as the temperature, humidity, and wind 

-

developing the nomograph will overestimate evaporation 
-
-

conditions on the constructions site unless the evaporations 

-
nient to use the equations in 4.2 to calculate the estimated 

4.1.5 —When evaporation rate is 

Chapter 6
2 2

2 2

-
2 2

; Krauss and 

Table 4.1.4—Sample relationship between concrete temperatures and critical relative humidity

Concrete 
temperature, °F 

(°C)

Air 
temperature, °F 

(°C)

Evaporation rate
2

2

2

2

2

2

2

2

Relative humidity, percent*
85 100 100 100

80 100 100

75 100 100

60 85 100 100

55 80 100

60 85 100

20 55 80 100
*
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2

2

replacement, or cooled concrete. Fly ash is also likely to 

). In such instances, 
it is prudent to extend the time where countermeasures 

moisture from concrete. This chart provides a graphic method of estimating the loss of surface moisture for various weather 
2

m2

Air temperature and relative humidity should be measured at a level approximately 4 to 6 ft (1.2 to 1.8 m) higher than the 

American Concrete Institute – Copyrighted © Material – www.concrete.org
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).
4.1.6 —Increases in concrete 

air in the concrete. However, retempering may cause air 

4.2—Calculating estimated evaporation rate

 and 
, 

evaporation rate and wind speed. ,  and 

Oklahoma City.

percent relative humidity at temperature T, when T is the 

the concrete.
The Uno equation is used to determine the evaporation rate 

-

-

-

data collected in a precise manner. Further, it would gener-

concrete, relative humidity, and wind speed has the capacity 

2 2

conditions, this guide recommends that evaporation control 
measures are initiated. Many modern mixtures, particularly 

-

-

2 2

4.2.1 Precision of calculating estimated evaporation 
rate

-

The user should note that the original research on which 

given 24-hour period. For hydrologists studying long-term 

-

such as cracking to plastic shrinkage. Instead, these equa-

-

provide a precise result. In the 

-

W -

W eo – ea V

W eo – ea V

4.2.2 Uno equation -

e e

e e

s

T
T

s

T

= ⋅

= ⋅

−( )
+0 0885

0 61

17 3 32

395 1

17 3

237 3

.

.

.

.

.

.

   (in.-lb)

++T    (SI)
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-
; ; ; ). 

as shown in Fig. 4.1.4. The two curves are indistinguish-
-

Uno 

E Tc
2.5 – r · Ta

2.5 V) × 10–6

E Tc
2.5 – r Ta

2.5 V –6

-
tions. The results are shown in Fig. 4.2.2, where the line x = 
y

, 

4.2.3 Example of the Uno equation—The Uno equation 

account. The Uno equation is included in . The 
-

oration Rates is intended as a graphical guide to determine 
-

Example (U.S. Customary units):
Given:

Tc
Ta

V) = 12 mph
r) = 50 percent

E)
E Tc

2.5 – rTa
2.5 V) × 10–6

E 2.5 – 0.5 · 1042.5 –6 2

2

2

listed in 4.2. This example would indicate that, although the 

rate could result in plastic shrinkage cracking, which is why 

2

Example (SI units):
Given:

Tc
Ta

V
r) = 50 percent

E)
E Tc

2.5 – r Ta
2.5 V –6

E 2.5 2.5 –6 = 
2

2

2

listed in 4.2. This example would indicate that, although the 

rate could result in plastic shrinkage cracking, which is why 

2

Fig. 4.2.2—Comparison of Menzel formula to Uno equation (Uno 1998).
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