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Effect of seismic sequences on fragility of Iranian code-conforming

shear wall RC buildings

Hamed Roohbakhsh® & Afshin Kalantari?
1- Ph.D. candidate, earthquake engineering, structural department, international institute of earthquake engineering and seismology, Tehran, Iran.
2- Associate professor, structural department, international institute of earthquake engineering and seismology, Tehran, Iran (corresponding author).

Abstract

Background and objective: Estimating the vulnerability rate of urban textures in seismic incident following a major earthquake
(aftershocks) is crucial in decision making and crisis management. For this purpose, it is necessary to calculate the vulnerability
of buildings due to the successive incidents and to use them in the vulnerability estimation for probable future aftershocks.
Seismic fragility in reinforced concrete buildings with shear wall affected by a secondary incident due to seismic continuity is
calculated in this paper.

Method: The studied buildings have 4, 8 and 15 floors. Opensis software was used for nonlinear analyzes. For this purpose,
twenty seismic sequences which presented in previous valid studies were used. Seismic fragility curves to collapse level follow-
ing increasing nonlinear time history analysis were estimated; for this, numerical models of studied constructions following
the first incident damage were analyzed.

Findings: According to the results, in addition to present the seismic fragility of reinforced concrete sheets with shear wall and
the effect of the first incident amount on this parameter, the changing process of this index due to Iran 2800 Standard Change
in three recent editions has been studied; the results showed that the probable demolishing of studied frames affected by the
second incident, is significantly increased if the frame were damaged in first incident.

Conclusions: It is essential to consider the aftershock impacts on damaged structures under the first incident in order to risk
management and decrease the damages. The results of this study showed that increasing the amount of demolishing due to
main earthquake the probability of the structure collapse will increase significantly following the aftershock. On the other
hand, recent editions of Iranian seismic guidelines in choosing design method, has a significant impact on the reduction of
aftershock damages.

Keywords: RC building with shear wall, seismic fragility, seismic repeated incidents, nonlinear analysis

P> Citation (APA 6th ed.): Roohbakhsh H, Kalantari A. (2020, Winter). The Effect of Seismic continuity on Seismic Fragility in Reinforced Con-
crete Buildings with Shear Wall according to Iran 2800 Standard revisions. Disaster Prevention and Management Knowledge Quarterly (DPMK),
9(4),341-356.
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Mainshock Aftershock
.No Event Name
PGA (g) Date PGA (g) Date

1 China: Northwest China 0.273 1997-04-05 0.144 1997-04-06
2 Italy: Emilia Romagna 0.259 2012-05-20 0.294 2012-05-29
3 Italy: Friuli 0.190 1976-05-06 0.328 1976-09-11
4 Italy: Nocera Umbra 0.491 1997-09-26 0.502 1997-10-06
5 Japan: Fukushima 0.505 2011-04-11 0.127 2011-04-11
6 Japan: Niigata 0.547 2004-10-23 0.553 2004-10-23
7 USA: Mammoth Lakes 0.410 1980-05-25 0.161 1980-05-25
8 Chile: Valparaiso 0.712 1985-03-03 0.190 1985-03-04
9 New Zealand: Christchurch 0.334 2011-02-22 0.222 2011-06-13
10 New Zealand: Weber 0.199 1990-02-19 0.248 1990-05-13
11 Armenia: Spitak 0.191 1988-12-07 0.098 1988-12-07
12 Italy: Irpinia 0.316 1980-11-23 0.033 1980-11-23
13 Taiwan: Chi Chi 1.026 1999-09-20 0.150 1999-09-25
14 India: Chamoli 0.359 1999-03-28 0.064 1999-03-28
15 Iran:Varzaghan 0.426 2012-08-11 0.531 2012-08-15
16 USA: Whittier Narrows 0.381 1987-10-01 0.216 1987-10-04
17 Turky: Duzce 0.293 1999-11-12 0.204 1999-11-12
18 USA: Chalfant Valley 0.402 1986-07-21 0.432 1986-07-31
19 New Zealand: Edgecumbe 0.436 1987-03-02 0.109 1987-03-02
20 Greece: Kalamata 0.296 1986-09-13 0.152 1986-09-13
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