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Figure 1: Geographical location city of Ardabil in the northwestern corner of Iran
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Table 1- Design of buildings against earthquakes (Road, and Urban Development Research Center, 2014:80)
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Table 2- Correction table for the completed Aria method (Zahraei, 2013: 28, with some changes and additions)
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Table3: Criteria for judging the seismic vulnerability of the modified Aria method (Saharkhiz and Bakhshi,
2015: 4; Zahraei, 2012: 29)
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Table 4: Average damage index in dilapidated fabric buildings of Ardabil city
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Figure2: Damage indexs for hard ground
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figure3: Damage indexs for deep non-stick ground
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figure 4: Damage indexs for soft ground
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Figure 6: Damage index for hard ground based maximum acceleration
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Figure 7: Damage index for deep non-stick grounds based maximum acceleration
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Table 6- Vulnerability ratio for buildings with different typologies in Ardabil
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Quialitative assessment of seismic vulnerability of buildings in Ardabil City with retrofitting
approach

Ahmad Khajavy’
Rasoul samadzadeh*®
Mohamadtaqi masoumi®

Abstract

Despite the recent advances in the analysis of seismic performance of a variety of building structures,
structural reinforcement strategies are still one of the most technically challenging topics. The aim of this
study is to close this study gap by providing a simple methodology for assessing the seismic vulnerability
of buildings located in the dilapidated structures of Ardabil. The proposed method is a qualitative method
based on field studies of 1440 different buildings. Damage index for all buildings is calculated and their
average in earthquakes with magnitudes 7 to 9 on MSK scale, in terms of intensity for different types of
buildings are plotted in bar charts and PGA in linearly. Has been. According to the results, approximately
30% of steel buildings are less than 20 years old and due to the revision of Standard 2800 compared to the
time of their construction against earthquakes with Intensity 8 has a high probability of damage and in
intensity 9 there is a possibility of collapse and destruction of the building. The results show that this
structural system is in a better condition than buildings with building materials. Buildings with concrete
structures that are less than 15 years old are prone to moderate damage with a magnitude of 8 and high
probability of damage at a magnitude of 9. Finally, concrete structures performed better than steel and
masonry systems. In general, the results show that most of the buildings in dilapidated and historic
structures are exposed to an earthquake with a magnitude of 8 in the row of high damage and a magnitude
of 9 total damage and destruction. Highly vulnerable buildings are mostly located in central parts of the
city (especially Zone One).

Keywords: seismic vulnerability index; damage mechanisms; damage scenarios
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