
A
C

I-T
M

S 
C

O
D

E-
12

2.
3-

24
Thermal Properties of 
Concrete and Masonry for Use 
in Determining Energy Code 
Compliance Except for Low-
Rise Residential Buildings—
Code Requirements and 
Commentary

Reported by Joint ACI-TMS Committee 122

An ACI and TMS Standard

Inch-Pound UnitsIN-LB

Advancing the Knowledge of Masonry



First Printing: September 2024
ISBN: 978-1-64195-254-5

This document is the intellectual property of ACI and the cosponsor, and both have copyright. All rights reserved. 
This material may not be reproduced or copied, in whole or in part, in any printed, mechanical, electronic, film, or 
other distribution and storage media, without written consent. ACI is the lead sponsor of this joint committee, and its 
operating procedures were followed. ACI’s information is below; the cosponsor’s information is on the inside back cover 
of this document.

Thermal Properties of Concrete and Masonry for Use in Determining Energy Code Compliance 
Except for Low-Rise Residential Buildings—Code Requirements and Commentary

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. Despite 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 cir-
cumstances involved with its use. ACI does not make any representations regarding 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.

ACI documents are written via a consensus-based process. The characteristics of ACI technical committee operations 
include: 
(a) Open committee membership
(b) Balance/lack of dominance
(c) Coordination and harmonization of information
(d) Transparency of committee activities to public
(e) Consideration of views and objections
(f) Resolution through consensus process

The technical committee documents of the American Concrete Institute represent the consensus of the committee and ACI. 
Technical committee members are individuals who volunteer their services to ACI and specific technical committees.

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

www.concrete.org

http://concrete.org/Publications/DocumentErrata.aspx


ACI-TMS CODE-122.3-24 was approved by the ACI Standards Board for 
publication January 2024, and published September 2024. Approved as a standard of 
the American Concrete Institute (January 2024) and The Masonry Society (January 
2024) in accordance with each organization’s standardization procedure.

Copyright © 2024, 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 mechanical 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.

1

ACI-TMS CODE-122.3-24

Thermal Properties of Concrete and Masonry 
for Use in Determining Energy Code Compliance 

Except for Low-Rise Residential Buildings— 
Code Requirements and Commentary

An ACI and TMS Standard

Reported by Joint ACI-TMS Committee 122

Kevin Cavanaugh, Chair Rajiv Pathak, Secretary

Charles B. Clark Jr.
Darryl E. Dixon

Emily B. Lorenz
Hongyan Ma

William Mark McGinley
Martha G. VanGeem

Hongyu Zhou

Consulting Members
Maribeth S. Bradfield John P. Ries Phillip J. Samblanet Christine A. Subasic

This Code prescribes minimum design and construction require-
ments for energy efficiency of building envelopes of new buildings 
and additions to buildings. It applies to buildings having concrete 
walls, roofs, or floors; masonry walls; and masonry veneer, 
including veneer attached to frame walls as part of the building 
envelope. It also provides minimum thermal properties for these 
assemblies for code compliance.

This Code is applicable to commercial and mid- to high-rise resi-
dential buildings that use either electricity from any generation 
source or fossil fuel. It can be used with applicable energy codes 
and standards such as ASHRAE 90.1 and the International Energy 
Conservation Code (IECC).
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PREFACE
This Code provides procedures that can be used to meet 

the requirements of energy efficiency codes and standards 
that have been adopted by the authority having jurisdic-
tion. This Code has three alternative paths: 1) a prescriptive 
path; 2) a building envelope trade-off methodology; and 3) a 
whole building energy simulation trade-off methodology.
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CODE COMMENTARY

CHAPTER 1—GENERAL

1.1—Scope
1.1.1 This Code provides design and construction require-

ments to establish a minimum level of energy efficiency 
in new buildings and additions to buildings constructed 
with building envelopes of concrete or masonry construc-
tion. This Code is only applicable to commercial and mid- 
to high-rise residential buildings. For low-rise residential 
buildings, refer to ACI/TMS CODE-122.2, “Thermal Prop-
erties of Concrete and Masonry for Use in Determining 
Energy Code Compliance for Low-Rise Residential Build-
ings—Code Requirements and Commentary.” This Code 
also lists thermal properties for these assemblies for use in 
code compliance. This Code shall be used with all applicable 
energy-efficiency codes and standards.

1.2—General
1.2.1 The provisions of this Code apply to:
(a)  Portions of buildings having above-grade and below-

grade walls consisting of concrete; masonry; or 
masonry veneer, including veneers attached to frame 
walls

(b)  Portions of buildings having concrete floors above 
unconditioned space and slab-on-ground floors

1.2.2 The provisions of this Code do not apply to:
(a)  Single-family houses and residential structures with 

three stories or less above grade
(b) Buildings that do not use electricity or fossil fuel

1.3—Purpose
The purpose of this Code is to establish the minimum 

energy efficiency requirements for buildings with concrete 
and masonry envelope components. This purpose is accom-
plished by providing the following for compliance with 
energy codes and standards:

(a)  Criteria for prescriptive and performance methods 
applicable to concrete and masonry

(b) Thermal properties of concrete and masonry
(c) A method of determining thermal properties of concrete 
and masonry by test or calculation

1.4—Applicability
1.4.1 This Code shall not be used to circumvent any 

safety, health, or environmental requirements contained in 
other applicable codes or ordinances.

1.4.2 This Code does not address moisture control or 
provide criteria to prevent moisture migration.

R1—GENERAL

R1.1—Scope
R1.1.1 This Code applies to buildings having concrete 

walls, roofs, or floors; masonry walls; or masonry veneer, 
including veneer attached to frame walls.

This Code applied to commercial and mid- to high-rise 
residential buildings that use either electricity from any 
generation source or fossil fuel. It can be used with appli-
cable energy codes and standards such as ASHRAE 90.1 or 
the International Energy Conservation Code (IECC).

Criteria covered includes above-grade walls, below-grade 
walls, and floors above unconditioned space and slab-on-
ground floors.

R1.2—General
The code compliance of concrete and masonry walls and 

floors, with or without insulation, is complex because heat 
loss and heat gain through the building envelope depend on 
thermal inertia (thermal mass) as well as thermal resistance.

This Code does not consider the potential for moisture or 
condensation on or within the assemblies that comply nor 
does it provide criteria to prevent moisture migration or 
condensation. Condensate has the potential to accumulate 
between some dissimilar materials in some climate condi-
tions. In addition, some insulation materials are moisture-
sensitive. When these insulation materials become wet due 
to condensation or moisture infiltration, their rated R-value 
may decrease, the insulation may degrade, or both. A sepa-
rate analysis is recommended to ensure that the assemblies 
used in design do not have the potential for condensation 
or moisture-related issues. The ASHRAE Handbook— 
Fundamentals provides guidance on methods of analysis.



American Concrete Institute Copyrighted Material—www.concrete.org

4 THERMAL PROPERTIES OF CONCRETE AND MASONRY FOR USE IN DETERMINING ENERGY CODE COMPLIANCE

CODE COMMENTARY

1.4.3 Construction means and methods are not addressed 
by this Code.

1.5—Interpretation
1.5.1 The official version of this Code is the English 

language version using inch-pound units published jointly 
by the American Concrete Institute and The Masonry Society

1.5.2 In case of conflict between the official version of 
the standard and other versions of the standard, the official 
version governs.
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CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Code notation
The terms in this list are used in the code and as needed in 

the commentary.
anp =  fractional area of material heat flow 

path n′ in thermal layer p in the CMU, 
ft2

awallX =  area of the wall assembly attributed to 
UwallX, ft2

C =  C-factor (thermal conductance), 
Btu/h·ft2·°F

F =  F-factor; the perimeter heat loss for 
slab-on-ground floors, Btu/h·ft·°F

R =  R-value (thermal resistance), h·ft2·°F/
Btu

Rmin =  minimum insulation R-value, h·ft2·°F/
Btu

R1, R2, …Rn =  R-value of each individual material 
layer, h·ft2·°F/Btu

Ri =  R-value of the indoor air film, h·ft2·°F/
Btu

Rnp =  thermal resistance of material heat flow 
path n in thermal layer p in the CMU, 
h·ft2·°F/Btu

Ro =  R-value of the exterior or outdoor air 
film, h·ft2·°F/Btu

RT =  CMU thermal resistance, including 
surface air films, h·ft2·°F/Btu

Rtotal =  total R-value of the assembly, h·ft2·°F/
Btu

U =  U-factor (thermal transmittance), 
Btu/h·ft2·°F

Umax =  maximum assembly U-factor, Btu/h·ft2·°F
Umv =  U-factor of the clay masonry veneer and 

air space layers from Table 8.1d
Upp =  area-weighted average U-factor calcu-

lated using the parallel-path method, 
Btu/h·ft2·°F

UwallX =  U-factor of the portion of the wall 
assembly attributed to awallX, Btu/h·ft2·°F

2.2—Code definitions
The following terms are defined for general use in this 

Code.
assembly—the finished construction consisting of one or 

more components that are fitted together to form a portion of 
the building envelope.

building envelope—the wall, roof, slab, or other 
component(s) that in combination separate conditioned 
space (heated, cooled, or both) from outdoor air or uncon-
ditioned space.

concrete—the plastic or hardened material comprised 
of aggregate, cement, and water, with or without other 
materials.

R2—NOTATION AND DEFINITIONS

R2.2—Commentary definitions
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