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Seismic Performance Evaluation of Existing Buildings Using Equivalent

Double Diagonal Strut Model for Corrugated Steel Plate Walls
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Abstract

A corrugated steel plate wall (CSPW) system is advantageous to secure the strength and stiffness required for lateral
force resistance because of its high out-of-plane stability. It can also stably dissipate large amounts of energy even after
peak strength. In this paper, a preliminary study has been carried out to use the CSPW system in the seismic retrofit of
existing reinforced concrete (RC) moment frame buildings. The seismic performance for an example building was evaluated,
and then a step-by-step retrofit design procedure for the CSPW was proposed. An equivalent analytical model of the CSPW
was also introduced for a practical analysis of the retrofitted building, and the strengthening effect was finally evaluated
based on the results of nonlinear analysis.

Keywords : Corrugated steel plate unll, Equivalent diagonal strut, Existing building, Seismic performance evaluation
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(Fig. 2) Loading plan of the building

(Table 1) Parameters of seismic load

Parameter Value

Seismic zone factor 0176

Site class Sea
Importance factor (Z;) 15
Seismic design category C
Response modification coefficient () 3.0
Overstrength factor (£2,) 3.0
Deflection amplification factor (C) 25
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(Table 2) Story drift ratios

+Y Dir. (%) 'Y Dir. (%)
Story
Mean Max. Mean Max.
1 1.4 1.30 1.06 132
0.88 1.09 0.84 1.01
0.38 0.50 045 047
suw l.%V=4,310 kN
T R SRR S r
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o i Vifar = 2,976 kN
Designbase shear / V'=2873 kN
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(Fig. 4> Pushover curve (+Y Dir.)
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(Table 3) Story drift ratios (Retrofitted)
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Mean Max. Mean Max.
1 0.76 0.96 0.66 0.85
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(Fig. 9 Performance level of each member (Retrofitted) {Fig. 10> Comparison of maximum story drift ratios (+Y Dir.)
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