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IF (CQ=G0OD) THEN (C, = 0.04306) AND (C, = 0.5494)------ AND (C,, = - 0.00471)

IF (CQ= AVERAGE) THEN (C, =- 1.11162) AND (C, = - 0.06718)------ AND (C,, = - 0.00408)

IF (CQ=POOR) THEN (C, = - 1.356426) AND (C; = - 0.02635)------ AND (C,, = - 5.25E - 18)

IF (CQ=G0oOD) THEN (C',=0.3332) AND (C';=0.02)------ AND (C';, = - 0.002) “
IF (CQ= AVERAGE) THEN (C',=0.2598) AND (C'; = 0.02)------ AND (C',, = - 0.00056)

IF (CQ=POOR) THEN (C',=0.2015) AND (C'; = 0.0095)------ AND (C';, = 1.56E - 17)

ol (53905 3)l9 b g 99w (318 glitiul s )3 Gl Zobiw @l & bgipe Sul culpo (358 551 Gl (85 Sl o L
Dy dlgz s b6 cole coaS

S U399 TS S (i g o JU Lo 53l A

(e e sl (30) (ol lgronlsd pae Giies slie (535,55 53 b ales GBies98 (SHKE iie e 5l

Voo olaws pad gl jo el oad solaul o IS Cige (g5l annd jl ((Cole corS 5l L3L) Ao g (giledow sl il )b 51 L) sndls
Gl 5 aSls prolie s0iiS pesd ol ki el yo ol sid Ll ClgiSy asiel g0 a4 Sl CoinS el sell gl e
Gl gl ol )l (g5l ad (pgd Al e 10 130 T co e (658 Zliiiwl s 3l ool b 55,958 (SiSs g ol
sl el 51 oS 5 (gl ol Lo = Syl it 5 eolital by 5 (Solat slael adst b il ool (sl 4nd 35 s 590
Szl 5 5eSlee iladie syl 5 Sl CobeS il gl el g3l aned polie Sl Al e gl sl a8 &js0 (giludue
o Gl slaosl 5 s Jleiml efile Jlaie lond (st ol el 5l oolatul b i, (SAniSs soeie o, il
Siladae lomualad pae (58,5 JIa5 ;0 b iges ojle (sl (59,8 (SIS sladionie 09 wals ojle (b9 oled Jlesol esias i
2 e (b Old &Sl 4 az g5 b (ires st anlie ma b (F) JSC5 50 Ltalal pae cnl 58,5 Sl 50 (o g <l oS

a5 oles ply 10Y ol (Jlo 80,0 70+ s mhaw p Gadate) Gl YA« asl ool olhb cads )0 diges ojle o5l Jgl 950 952
load aulio @a b (F) Jgozr jo colo CodS Gtz sl o ojlo (2325958 Jleto! polie ablyoe

Collapse fragility curves, Effects of CQ levels

1 R T
P L
0o ' 7 - - /
. i /
1 -
0.8 — -
o K /
@ 07 —+ =
-E- R b /
E 0.6 t : . Meglecting modeling uncertainty
s - h /
-~ 05 P
£ ry E : !
5 1 S e Modeling uncertainty effects (CQ =
Tl 1! 5 / GooD)
E 03 ! 2 : 2
“1' . / ----- Modelinguncertainty effects (CQ
02 g S =AVERAGE)
; - 0 /
01 h - =+ = Modelinguncertainty effects (CQ =
g __:/ POOR)
o ot o'
a 0.5 5! 15 2

3a(T1) (g)

S 5 Ao

Sl Coalad poe Jols Coalad pas it mlie (oged Ll b (g0¥358 aigad QB h555,8 (FaiSs e allis (ol o

Joo poke el oad (i CS Lo CleS Sl 51 (GBU Coald poe g gildae b el loialad pas il Gl (LBU (e ot

o laally cuabd pae (3508 2o jshate 4 (ool (Solind ko 1 (eey wad Slotiniz 5l (B Coslal pae 3900

bl 5o el oads ool (656 licil g 5l ojle clos CoaS 5l (G50 Cumbad pas (350 oo jskie @ g gl gl (g,
el ool a0 0)L81 sleankad puas (13503 0 b g o3le (led (5958 (S (oie ]IS Sige (g5l aned l eslinal

iy riges 5 il Wil Mol s olKng s TN




SEE 7

Sl codd cilidto pghw y0 ojlo Jij,9,8 Jloio] A(F) Jguz

Hazard Level 10%/50 years
Neglecting modeling and CQ
- 2%
g uncertainties
E’ Considering Interaction of 550
g modeling and CQ uncertainties °
“= Considering modelin
© . g ¢ 18%
> uncertainty for Good CQ
5 Considering modelin
5 1 aering g 89%
< uncertainty for Average CQ
y Considering modelin
o ering g 100%
uncertainty for Poor CQ

20 Sl 3] B Sl lgieals pe il S5 5 Sl Sk 5 sl slo il Sl poe 55 5 s

9 (SIS (e (S0l 1l o DIST 0l 008 (o0 (FaiiSh (gioie &bl Bzl g (Sl elil 98 8 50 i s s

oz cole oS @lie o o 53958 Jlim] polae dslie b 00T 0 SouSs s ojlaslinl Glsul jo iali8l ces

bld cole cois s sildae slayial )l 5l (AU sleiakd pac oS (o S TOY Glie & (o559 Jloial o5 090 oo (6 S Az

S gl 4o Sl coalS g (giledon la il )l glosadad pue joged Blod Coenl onis ylis dlis (ol ol atils ol3dl o0 S5
Dbl ge Ay Sy Cu e g ojls Gy ys,8 (SIS

&\ »

Bam earthquake report (2003) Iranian structural engineering organization, province of Kerman.

Deierlein GG (2004) Overview of a comprehensive framework for earthquake performance assessment. In Performance-
Based Seismic Design Concepts and I mplementation, Proceedings of an International Workshop, pp. 15-26

Dimova SL and Negro P (2006) Assessment of seismic fragility of structures with consideration of the quality of
congtruction. Earthquake spectra, 22(4), 909-936

Ibarra LF and Krawinkler H (2005) Global collapse of frame structures under seismic excitations. Pacific Earthquake
Engineering Research Center

Kappos AJand Panagopoulos G (2010) Fragility curves for reinforced concrete buildings in Greece. Sructure and
Infrastructure Engineering, 6(1-2), 39-53

Krawinkler H, Zareian F, Lignos DG and Ibarra LF (2009) Prediction of collapse of structures under earthquake
excitations. In Proceedings of the 2nd International Conference on Computational Methods in Sructural Dynamics and
Earthquake Engineering (COMPDYN 2009), Rhodes, Greece, paper no. 449 (pp. 22-24)

Li Q and Ellingwood BR (2008) Damage inspection and vulnerability analysis of existing buildings with steel moment-
resisting frames. Engineering Sructures, 30(2), 338-351

Liel AB, Haselton CB, Deierlein GG and Baker JW (2009) Incorporating modeling uncertainties in the assessment of
seismic collapse risk of buildings.Structural Safety, 31(2), 197-211

Lignos D (2008) Sideway collapse of deteriorating structural systems under seismic excitations, PhD dissertation,
Department of Civil Engineering, Stanford University

Medina RA and Krawinkler H (2004) Seismic demands for nondeteriorating frame structures and their dependence on
ground motions (Doctoral dissertation, Pacific Earthquake Engineering Research Center)

Rajeev Pand Tesfamariam S (2012) Seismic fragilities for reinforced concrete buildings with consideration of
irregularities. Sructural Safety, 39, 1-13

Zadeh LA (1994) Fuzzy logic, neural networks, and soft computing.Communications of the ACM, 37(3), 77-84

20 Yifj (oroigee 5 (ool dfi; Mol s olS2005 A




