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1. INTRODUCTION

During earthquakes, soft storey buildings collapse
on the open floor due to a sudden reduction in stiffness on
that floor. Various retrofitting techniques are implied to
improve the performance of these buildings however these
methods are not economically feasible.[1] On the other hand,
the solutions suggested by many building codes or indices do
not give a satisfactory level of performance.[2] In this paper,
a mechanistic model, which can identify the extent of the
damage of an existing soft story building is defined as an
index defined by authors as a soft story index (SSI).

2. METHODOLOGY
A mechanistic model is developed as SSI to identify

the extent of Damage for a given performance in an existing
soft storey frame. Equation (2.1)
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Where, SSI is soft storey index defining given damage state
of a frame, fs & fg are the given Natural frequency of a given
damage subject structure and baseline structure,d; is the
inter-storey drift ratio, p is the given qualitative
performances.

SSI 2.1)

3.  RESULTS AND DISCUSSION

The hypothesis was tested using static pushover
analysis (SPO) and incremental dynamic analysis (IDA) [3]
which established a relationship between qualitative
performance and inter-storey drift.
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According to Fig. 1, baseline frame performs five times better
than Frame A. Normalizing Frame A in comparison to

baseline frame, each performance level based on FEMA-356
of the frame could be increased by the amount of
improvement necessary at each performance level to achieve
the necessary performance to act like baseline frame
performances, as shown in Fig. 3 for life safety performances.
Performances of the frame are shown in Fig. 4 at various
earthquake intensities; the proposed approach is successful in
enhancing the performances for soft storey structure.
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4. CONCLUSION

We retrofitted the frames, raised their performance
level to life safety (FEMA-356) while considering SSI, and
then used IDA to examine their dynamic responses.
According to these results of a study, performance will
improve when using the SSI, depending on the degree of soft
story frame improvement needed. With the necessary level of
performance attributed to the suggested SSI, retrofitting will
become both economically feasible and sustainable.
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