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In recent years, performance based design and assess-
ment methods are commonly used. Structural and non-
structural earthquake damage is mainly due to imposed
lateral displacements. Therefore, in recent methods, de-
sign criteria are based on displacement instead of force,
as used in old methods. In fact, in these methods, dis-
placement presents the performance of structures sub-
jected to earthquakes. On the other hand, using perfor-
mance based methods, in practical cases, needs simpli-
fied procedures to estimate the inelastic displacement of
structures subjected to earthquakes. In general, nonlin-
ear time history analysis presents an appropriate esti-
mation of the imposed displacement of a structure sub-
jected to a specific acceleration time history, but, results
of this dynamic analysis are very sensitive to chosen ac-
celeration time history. Thus, more reliable and practi-
cal methods are needed for the seismic evaluation and
rehabilitation of existing buildings. Omne of the most
practical methods is estimating maximum inelastic dis-
placement from maximum linear elastic displacement.

Recent codes for the evaluation and rehabilitation of ex-
isting buildings are suah as FEMA273 (1997), FEMA356
(2000), FEM A440 (2005), ASCE-41-06(2006).

Code360 introduced a simplified analytical method called
the coefficient method for estimating the inelastic dis-
placement of structures from equivalent SDOF systems.
In the coefficient method, maximum inelastic displace-
ment of a structure is calculated from maximum elastic
displacement, using 4 coefficients. FEMA 440 proposed
new coefficients in the coefficient method based on 100
California earthquake records. These new coeflicients
are used in the latest code of the rehabilitation of exist-
ing buildings, ASCE41-06. The goal of this paper is a
presentation of the statistical study of the inelastic dis-
placement ratio for elastic perfectly plastic SDOF sys-
tems (according to the C; factor of coefficient method),
based on Iranian earthquake records. Results of this
study are restricted to firm soils. In this paper, results
of the statistical study of inelastic displacement ratios
related to the C; factor in the target displacement equa-
tion of seismic rehabilitation methods, based on Iranian
earthquake ground motions, are presented. These ratios
are calculated for single degree of freedom systems with
an elastic perfectly plastic behavior model and various
strength reduction factors subjected to 204 earthquake
ground motion records. Earthquake records are selected
recorded on soil condition types 1, 2 and 3, based on the
spectral ratio H/V method. Using nonlinear regression
analysis, a simplified equation based on mean results is
calculated. Finally, the proposed equation is compared
with the C; factor in Code360 and the ASCE41-06 stan-
dard, and it is realized that this factor should be revised
and changed in Code360.

Key Words: single degree of freedom, elastic perfectly
plastic behavior model, target displacement, ¢ factor.
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