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DISCLAIMER 
The material contained herein has been developed by the American Iron and Steel Institute 

(AISI) Committee on Framing Standards. The Committee has made a diligent effort to present 
accurate, reliable and useful information on cold-formed steel framing design and installation. 
The Committee acknowledges and is grateful for the contributions of the numerous researchers, 
engineers, and others who have contributed to the body of knowledge on the subject. Specific 
references are included in the Commentary. 

With anticipated improvements in understanding of the behavior of cold-formed steel 
framing and the continuing development of new technology, this material will become dated. It 
is anticipated that AISI will publish updates of this material as new information becomes 
available, but this cannot be guaranteed. 

The materials set forth herein are for general purposes only.  They are not a substitute for 
competent professional advice. Application of this information to a specific project should be 
reviewed by a design professional. Indeed, in many jurisdictions, such review is required by law. 
Anyone making use of the information set forth herein does so at their own risk and assumes any 
and all liability arising therefrom. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1st Printing – September 2021 
2nd Printing – May 2022 

 
Copyright American Iron and Steel Institute 2021 

Full document details: AISI S250-21-S1 2022

http://www.avadocuments.com/doc/aisi-s250-21-s1-2022
http://www.avadocuments.com/doc/aisi-s250-21-s1-2022


North American Standard for Thermal Transmittance  
of Building Envelopes with Cold-Formed Steel Framing, 2021 Edition With Supplement 1, 2022 Edition iii 

This document is copyrighted by AISI. Any redistribution is prohibited. 

PREFACE 
The American Iron and Steel Institute Committee on Framing Standards has developed AISI 

S250, North American Standard for Thermal Transmittance of Building Envelopes with Cold-Formed Steel 
Framing, to provide calculation tools, methodologies, and testing standards for use in 
determining the thermal performance of floor, above-grade wall, and roof/ceiling assemblies 
constructed with cold-formed steel framing. This Standard is intended for adoption and use in the 
United States, Canada, and Mexico. 

The equations in this Standard are based on U.S. customary units. When using SI units, the 
user of this Standard must convert the values to U.S. customary units, execute the equations, and 
then convert the result(s) to SI units. 

The American Iron and Steel Institute also created a spreadsheet that performs mathematical 
calculations for determining the thermal transmittance of wall assemblies and conventional and 
truss roof assemblies based on AISI S250-21 with Supplement 1. Click HERE to download. 

The Committee acknowledges and is grateful for the contributions of the numerous engineers, 
researchers, producers, and others who have contributed to the body of knowledge on the 
subjects. The Committee wishes to also express its appreciation for the support of the Canadian 
Sheet Steel Building Institute. 

In the second printing, the changes in Supplement 1 are incorporated. 

Full document details: AISI S250-21-S1 2022
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SYMBOLS 
 
Symbol Definition Section 

C0, C1, C2, etc. OTZ coefficients B3.1.1 
CFSdepth Web depth of cold-formed steel framing member that is in 

contact with cavity insulation (inches) 
B3.1.3, Appendix 1 

CFSflange Flange width of cold-formed steel framing member (inches) B3.1.2, Appendix 1 
CFSwebairspace Depth of air space in cavity (inches) B3.1.4, Appendix 1 
CFSt Designation thickness of cold-formed steel framing member 

(mils) 
B3.1.2, Appendix 1 

Fc Correction factor (dimensionless) B3.2, B3.2.1, B4.1 
FFcs C-shape framing factor (dimensionless) B3.1.2, B3.1.3, 

B3.1.4 
FFotz OTZ framing factor (dimensionless) B3.1.7, B3.1.8 
FS Spacing of cold-formed steel framing members (inches) B3.1.7, Appendix 1 
k Thermal conductivity (Btu/h∙ft2∙oF) B3.1.3, B3.1.4, 

Appendix 1 
OTZ Overall thermal zone (inches) B3.1.1, B3.1.7 
R1, R2, R3 Thermal resistance (R-values) (h.ft2.oF/Btu) B3.1.3, B3.1.4, 

B3.1.5, B3.1.6 
Rair Thermal resistance (R-value) of the cavity air space 

(h.ft2.oF/Btu) 
B3.1.1, B3.1.4, 
B3.1.6 

Rcav Total thermal resistance (R-value) of the wall cavity 
(h.ft2.oF/Btu) 

B3.1.1 

Rcum Cumulative thermal resistance (R-value) (h.ft2.oF/Btu) B3.2.1 
Ri Thermal resistance (R-value) of indoor air film (h.ft2.oF/Btu) B3.1.6, Appendix 1 
Ro Thermal resistance (R-value) of outdoor air film 

(h.ft2.oF/Btu) 
B3.1.6, Appendix 1 

Rins Thermal resistance (R-value) of cavity insulation 
(h.ft2.oF/Btu) 

B3.1.1, B3.1.3, 
B3.1.6, B3.2.1, B4.1, 
B4.2.1, B4.2.2, 
B4.2.3, Appendix 1 

Rresult Resulting thermal resistance (R-value) (h.ft2.oF/Btu) B3.2.1 
Rs-roof Cumulative thermal resistance (R-value) of roof/ceiling 

components along a path of heat transfer (h.ft2.oF/Btu) 
B4.1 

Rs-wall Thermal resistance (R-value) of the wall assembly at the web 
of the cold-formed steel framing member (h.ft2.oF/Btu) 

B3.1.3 

Rshe Thermal resistance (R-value) of exterior continuous 
insulation (h.ft2.oF/Btu) 

B3.1.1, B3.1.6, 
Appendix 1 

Rspc Thermal resistance (R-value) of all materials in the design 
assembly in series for the cavity path (h.ft2.oF/Btu) 

B3.1.6, B3.1.8 

Rsps Thermal resistance (R-value) of all materials in the design 
assembly in series for the C-shape path (h.ft2.oF/Btu) 

B3.1.6, B3.1.8 

Rtot Whole assembly thermal resistance (R-value) (h.ft2.oF/Btu) B3.2.1 
Sheathext Thermal resistance (R-value) of all exterior sheathing(s) 

(h.ft2.oF/Btu) 
B3.1.6, Appendix 1 

Sheathint Thermal resistance (R-value) of all interior sheathing(s) 
(h.ft2.oF/Btu) 

B3.1.6, Appendix 1 
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Sideext Thermal resistance (R-value) of exterior siding (h.ft2.oF/Btu) B3.1.6, Appendix 1 
U1, U2, Uo, Ur, 
Ut 

Thermal transmittance (U-factors) (Btu/h∙ft2∙oF) B3.1.3, B3.1.4, 
B3.1.8, B4.1, B4.2, 
B4.2.1, B4.2.2, 
B4.2.3 

  

Full document details: AISI S250-21-S1 2022

http://www.avadocuments.com/doc/aisi-s250-21-s1-2022
http://www.avadocuments.com/doc/aisi-s250-21-s1-2022


North American Standard for Thermal Transmittance  
of Building Envelopes with Cold-Formed Steel Framing, 2021 Edition With Supplement 1, 2022 Edition xi 

This document is copyrighted by AISI. Any redistribution is prohibited. 

TABLE OF CONTENTS 
NORTH AMERICAN STANDARD FOR THERMAL TRANSMITTANCE 
OF BUILDING ENVELOPES WITH COLD-FORMED STEEL FRAMING 

 
Disclaimer ................................................................................................................................................... ii 
Preface ......................................................................................................................................................... iii 
Symbols ...................................................................................................................................................... ix 
NORTH AMERICAN STANDARD FOR THERMAL PERFORMANCE OF BUILDING ENVELOPES      

WITH COLD-FORMED STEEL FRAMING ............................................................................................ 1 
A. GENERAL ............................................................................................................................................ 1 

A1 Scope and Applicability ................................................................................................................. 1 
A1.1 Scope ..................................................................................................................................... 1 
A1.2 Applicability ......................................................................................................................... 1 

A2 Definitions ....................................................................................................................................... 1 
A3 Units of Symbols and Terms ......................................................................................................... 3 
A4 Referenced Documents .................................................................................................................. 3 

B. DESIGN ............................................................................................................................................... 4 
B1 General ............................................................................................................................................. 4 
B2 Floor Framing .................................................................................................................................. 4 
B3 Wall Framing ................................................................................................................................... 4 

B3.1 Standard C-Shape Framing ................................................................................................ 4 
B3.2 Other Than Standard C-Shape Framing .......................................................................... 9 

B4 Roof/Ceiling Framing ................................................................................................................... 9 
B4.1 Standard Joist and Rafter Framing ................................................................................. 10 
B4.2 Standard Truss Framing ................................................................................................... 10 

APPENDIX 1, PRE-CALCULATED WALL ASSEMBLY TABLES ............................................................. 12 
 

Full document details: AISI S250-21-S1 2022

http://www.avadocuments.com/doc/aisi-s250-21-s1-2022
http://www.avadocuments.com/doc/aisi-s250-21-s1-2022


xii AISI S250-21w/S1-22 

This document is copyrighted by AISI. Any redistribution is prohibited. 

This Page is Intentionally Left Blank 
 

Full document details: AISI S250-21-S1 2022

http://www.avadocuments.com/doc/aisi-s250-21-s1-2022
http://www.avadocuments.com/doc/aisi-s250-21-s1-2022

