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SUBSTITUTE-STRUCTURE METHOD FOR SEISMIC
DesiGcNINR/C

By Akenori Shibata® and Mete A. Sozen,* M. ASCE

" Ma L~M-8, Uncracked Section

g AL or S
EI 6 Mg M-8, Cracked Section
INTRODUCTION . . M‘C )M / Beam Response
B
(a) 3
. . gz . A *
The substitute-structure method is a procedure for determining the design %M_F_L'E B

forces, corresponding to a given type and intensity of earthquake motion

2 ) ~ M-8, Substituta
represented by the design spectrum, for a reinforced concrete structure. The E Struéture
method is explicitly a design (and not an analysis) procedure. Its objective o8
is to establish the minimum strengths the components of the structure must

8a% 68

have, so that a tolerable response displacement is not likely to be exceeded.
The central and significant feature of the substitute-structure method is that .
it provides a simple vehicle for taking account of inelastic response of reinforced FIG. 4.—Int . "
. s iz o . 4.—Interpretation of Da
concrete in the design of multidegree-of-freedom structures. The specific advan- P © mage Ratio
tages are: (1) Use of linear-response models for dynamic analysis; (2) choice
in setting limits of tolerable response in different elements of the structure;

(e)

and (3) deliberate consideration of displacements in the design process. ( E I)

This paper demonstrates the application of the method to structures satisfying (EI). = a
the following: si N

1

1. The system can be analyzed in one vertical plane.

2. No abrupt changes in geometry: or mass along the height of the system.
. 3. Columns, beams, and walls (represented as columns) may be designed B_; =0241~-|— + 0.02
with different limits of inelastic response, but the limits should be the same (H)l/z

for all beams in a given bay and all columns on a given axis.
4. All structural elements and joints are reinforced to avoid significant strength
decay as a result of repeated reversals of the anticipated inelastic displacements.
5. Nonstructural components do not interfere with structural response.
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