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Preface

This book came from the merging of material from two masonry courses, each 
developed by one of the two authors. It covers the design of masonry structures 
using the 2015 International Building Code, the ASCE 7-10 loading standard, and 

the TMS 402-13 and TMS 602-13 design and construction standards. Although the book 
was conceived primarily as a textbook for masonry design courses in civil or architectural 
engineering programs at the undergraduate or graduate level, it is also intended for use 
in self-study and continuing education by practicing engineers. It emphasizes the 
strength design of masonry and also includes allowable-stress design.

Chapter 1 of this book begins, not with design calculations, but rather with a basic 
discussion of how wall-type buildings behave and how those buildings can be detailed 
and specified using masonry. The reason for this is that until the reader understands 
how the elements of a masonry building work together structurally, the design of those 
individual elements will not have a clear purpose. Many categories of masonry 
buildings require only the most rudimentary structural design, and the first part of this 
book is intended to show how to detail and specify detail for such buildings correctly.

Chapter 2 then covers the terminology of masonry and masonry materials, followed 
by an explanation of their basic behavior, and ending with a summary of how to use 
ASTM specifications for masonry materials.

Chapters 3 and 4 address structural design provisions for masonry elements and 
structures. In the context of TMS 402-13, masonry elements are classified by structural 
function, and as unreinforced or reinforced. Strength design and allowable-stress design 
are discussed, along with the loads and loading combinations used for each design 
approach. To reinforce concepts not always explicitly covered in civil or architectural 
engineering programs, these chapters include detailed examples of the calculation of 
design for wind and seismic loads according to the 2015 IBC and ASCE 7-10, the load 
standard referenced by that model code. 

Chapters 5 and 6 address the strength design of unreinforced and reinforced 
masonry elements, respectively. Chapters 7 and 8 repeat that presentation for allowable-
stress design. In Chapter 9, the strength and allowable-stress provisions of TMS 402-13 
are compared. 

In Chapter 10, the lateral load analysis of low-rise wall structures is discussed, and 
specific recommendations are presented for hand analysis and computer-aided analysis. 
In Chapter 11, design and detailing of floor and roof diaphragms are discussed.

Chapters 12 and 13 present the preliminary design, using strength procedures, of 
two representative prototype masonry buildings. The first building is a low-rise 
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commercial building, designed for gravity and wind loads; the second is a four-story 
hotel, designed for gravity and earthquake loads.

Chapter 14 addresses autoclaved aerated concrete (AAC) masonry, an innovative 
construction material addressed by the 2015 IBC, ASCE 7-10, TMS 402-13, TMS 602-13, 
and ASTM specifications. Background material on AAC masonry is reviewed, and 
design examples are presented. Chapter 14 ends with a preliminary design example of 
a three-story hotel, subjected to gravity and earthquake loads.

Jennifer Eisenhauer Tanner, Ph.D., P.E. 
Richard E. Klingner, Ph.D.
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