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Figure 1: Geographical location city of Ardabil in the northwestern corner of Iran

SRIF I
~l g g el ol el o 55 6 55l e canle a5l 5 (62,8 £ 51 B Bl 51 Lol e
o 4§ gazme 33 03 LSl 3 s s e grolantle EL o o)l gl U Gble s Bls b3 gl
Sloslo SleMbl 5 ed slaolastle 5 baly 4 by je slaesls ol odss S s 3V 58 5 a0yl 052 ol ‘£

Ol Ll S, 1¥40 Jlo (Ss 5 osh oges oledpw Gmiman 5 ool (Sl3 a8 ol Bolgw 31 25 50


http://geographical-space.iau-ahar.ac.ir/article-1-3982-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:50 IRDT on Saturday June 13th 2026

Veo VET Sl AD o lach a,lea 9 Caeas e (il i sLdS sale 5 dsliliad

Cond g «Dlab sla (glojle wlidal S Olastle (Gl Jl) Cuds Juls Sl ol .l odys S gl A
ol (Ol a s SLe Ol 8) Carax oled e 5 bl

S s 3l ol 5 aole Ll i U LT i, ke 5 mns SolB 055 Splite 4 a5 L AS bl Gl
Al sl s sles) e slaodd bl Gy cpl el el eslizal LT RS Ol (6 dy
By el S ol il pl CS Sl Olet e IS sl s Sl 0 s en g AL ol s Ol
s ek i les (gla Ll Jals sl ey ol 335 e JeeSS ab e Baliie e By (0l 3
Sl elaS a blie ps el Slib S s Olazle L1 (e CukS (Slojle s £ (0t
b e ol 0t a8 8 L0 53 ol s o SO MSKT e 558 5 A Y (glo3 ) slacts sll s el
S b i o s & ol G 5 o (5308 8 ] o ol il o oL Bl ) eslinad
;2013:38; Saharkhiz and Bakhshi, 2015,2) 3503 3,31 |5 lexstle (6 pdo el Olss Ol 5 o o] s
.(Zahraei,

b e o Ol Shamew l S ol los lee il bide G sl sl e ebie L MSKE e
ol ol 4l (354> U ubids (pl 59500 O & bl SlassiS 5o cesjal il ddens 55 il sdalie S
338 20l oy aliel b yos g dd i3 VY gl oS el (MMI) JIS 6 s

oobie 51 eslizad b stlolon SUT ulud 5 ol o 50 &yl Jldie Oly gl p ol aS elide G o) Jiopes ol
=B SC IS S 65 S 08I 53 e ST (6331 Ol (6 S 83l (8l ol il 03 J el S5 IS
.(Houg, 2007, 58) couul slize ol 3131 (550 &l s b 5 0390 e,

Sz s ol 22 eSS SNl sl et gleoletle kil i b (Sales lp sy ol 2
ol 3,5 e ol 0l &1 2 Ui 3 4 S s SNl ol s 40 i, ol la el oS 4 S
2 ool Jlasl Sl baled (VG S5 lp Codle o 3 me Jsm cpl 5o FIgla el 5 LT L
aoleilo des § 55 am cJud)l g 53503 ol 3 Ljle 5 Cole Cunds @y Lol wle ol s
oo Liledd Sl Ltes 35 SLdl (obl sl Gme a5 (V Jsd) eyl n o 9oV bz lels

G| c.l.oT Cawd 4 J?-'-'JJ‘ BE cha)'l.w C‘y‘ LSJ.."JU“WT il LS‘J" (aosls cliit.; g_,.:JJ.?

6 . Medvedev Sponheuer Karnik scale (S el b S5 s 50 gim B3 ske. ulide)


http://geographical-space.iau-ahar.ac.ir/article-1-3982-en.html

Downloaded from geographical-space.iau-ahar.ac.ir at 22:50 IRDT on Saturday June 13th 2026

1 ig

b sl 2 8055 b dual el sla glaialu ) o1 (A (6 (b

(Road, and Urban Development Research Center, 2014:80) o Jope) 4l 55 bolazslo 7 b =) J s

Table 1- Design of buildings against earthquakes (Road, and Urban Development Research Center, 2014:80)

s i

Olast b wlidas S

5 oo dsb gd e eslinal 5 e g 4 3V 5 n 3l Lol cxle s S el plaolals
a3l b sl il 5o ;)\)&OTJ) oslaiul 540 él“"‘ C}QMJ&ZJ‘L@ S ylide

At o pslie (55 m 25T 03 J e

aa,l oo sl

534S el ol esliad 3 g 5 Lol Jlml 5 byl Jesss gl OF Lol Blas Sl gkl
BE UTLS‘)"‘) 035 g,<...w a)Lﬂ g)'il Jujz§da o G#}Gﬁjcﬁ gui:f)l QYlﬁaj\)b L&QT ool

5,8 o Dy ge (§ S Ol e

63V 58 slaplale

)'|WQ€LASQT)J_5de,\i%b&m%}@@éﬁ¢ﬁil€6w\&LQQL@Z}LAQT)W))E;A
Slaslns b si Sl ol sl 53 a0 55 Coj o) 5l (20) (olr slasly (poles 5 @56 ol

A gD 8 el i 93 b 8 ol Gla Olantle 558 e Jemd e 8 ol Allas
2 3 g dnd Dl 035 oo 4L sl 4 (B 5 A1 OIS sl ol Ozl — Al

Sl 54 (aab 5> Slos) FUET s sdoms Olazsla 6 55 ol Sl

i pladl 3 Ko gls by Ozl — o

dLm slolesle

=

il 3 T s Sl eslinal b sy el b3l 1 e

e Sldlas Lg_ljb)'lu(jm..bﬁf ol s bl L8550 Sledbl (sl alad 835053 A o ol 5o iCwss A= o

Y ij\z)wu@;wj@?umﬁwj

(Zahraei,2013:28) L1 sdd JusS 35, sl Dol Jpur—¥ Iyt

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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