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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 
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. 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.
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Strut-and-tie models (STMs) were first used at the end of the nine-
teenth century as a concrete design method. The method was added 
to ACI 318 in 2002 as Appendix A. In 2014, STM provisions were 
moved into the main body of the code as Chapter 23, Strut-and-Tie 
Method. This document focuses on the ACI 318-19 implementation 
of strut-and-tie modeling. The main objectives of this document are 
to: 1) explain the intent and application of ACI 318 STM provi-
sions; 2) provide additional design guidance for the STM based on 
other design codes, specifications, and committee documents; and 
3) present design recommendations from recent research publica-
tions. This document provides practical guidance to the structural 
design community.

Keywords: D-regions; design; disturbed regions; model; node; strut; tie.
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CHAPTER 1—INTRODUCTION

1.1—Background
While the origins of strut-and-tie models date back to the 

end of the nineteenth century (Ritter 1899; Considère 1900; 
Mörsch 1909), the strut-and-tie design method was not 
formally introduced into ACI 318 until 2002. Up until the 
2014 version of ACI 318, strut-and-tie model (STM) provi-
sions were included in Appendix A of ACI 318. With the 
reorganization of ACI 318 in 2014, STM provisions were 
moved into the main body of the code as Chapter 23, in 
part to recognize the importance of this method in structural 
design practice. Subsequently, significant changes to the 
STM provisions occurred in ACI 318-19. Chapter 23 was 
renamed to “Strut-and-Tie Method.” The abbreviation of 
STM only stands for strut-and-tie model.

In an effort to provide information on the use of strut-
and-tie models in structural design, explanatory notes are 
included with the ACI 318 provisions. Additionally, two 
ACI special publications—ACI SP-208 and ACI SP-273—
were developed by Subcommittee A, Strut & Tie, of Joint 
ACI-ASCE Committee 445, Shear and Torsion, in which the 
application of STM was illustrated through various design 
examples. Nevertheless, there is a need to provide additional 
guidance on the use of STM techniques.

1.2—Objectives
This document focuses on the ACI 318-19 implementa-

tion of strut-and-tie modeling. The main objectives of this 
document are to: 1) explain the intent and application of ACI 
318 STM provisions; 2) provide additional design guidance 
for the STM based on other design codes, specifications, and 
committee documents; and 3) present design recommen-
dations from recent research publications. This document 
is intended to provide practical guidance to the structural 
design community.

CHAPTER 2—NOTATION AND DEFINITIONS

2.1—Notation
This section defines notations used in this guide.


