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Fig. 1. Schematic image of Melolland Bridge B) A view of the model in CSI Bridge software
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Fig. 2. Comparison of real responses and results of modeling of Melland bridge in the transverse
direction a) abutment b) above the column
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Table 1. Constant values of force-deformation in equation (1)
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Fig. 7. Deformation of the soil behind the abutment
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Fig. 8. Diagram of the response spectrum of forty sets of earthquakes used in dynamic linear and logarithmic analysis
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Fig. 9. Deck displacement response for Chamran Bridge in the second design periodm
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Fig. 10. Bending response of columns
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Fig. 11. The ratio of curvature to column height in Chamran Bridge
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Fig. 12. Symbolic image of the defined framework for preparing the fragility curve of bridges

Sygo 4SS slagizie o ol Sl jebs by S s
@b i 5 (C) ol e bo (D) slojy) sloles gloyzel)ly I (n
L () dslas 3 45 psblan gie 3,5 i )3 (IM) (e 5 >

JA] Canl 025 03l

Fragility = P[D > C|IM] (v)

el g 328 (sl sloj ) bl g Lolis 2 )9l b g o Jue ol

slojy lolis slaJse dawg b )9y opl 5l 2y90 (Saisls
@ s gilwand g silede a5l by cpl b bl Jless]
oo, 5 (PSDMSs™) Jlais! (glos,) slslis (sl Jas sloxy) yslate

Sy o o (g lwdnd

SRS )
ewdigs =13 b plaew S oy Sl Saiss gl sove
{VP] canl paseiie dif; o Joos sl gt by o ilo o
& wien by loj) Sy 2bi)l Lol 629)9 b pome (ol
DVA] 455 o ol 1y poses 53 o8l glojy) 5 Shos syl oSl
wlie slayall bl coa (dy) Jolds 5 2 o) o
e sl 2 (EDPY) (dlo) sloles sla el 5 (IMY) s
ol VY USG5 ol ol slasl 5 Corleg ol 5l pusled g

Cowl 0445 0213
9 ) glolds (y glael Suuss gla v pu) jokaie 4
Se ey oyt Jleinl sl Sjlie 4035 e ol cub b

OFFA



In(D)

Ln(Sp) = Ln(a)+b Ln (IM) )

ol olwd B (V) alasly 51 56 (slosy) slolas  SusTy, e

~ >(In(d;y)-In(armPb))2
Bpiim = J N2 (v)
@ bt gr)S) Jebos il loj ) SLAlE (sl yiall dnwle 0520
oolol y MATLAB JJ58le 5 55 (38 (shoj)) slolis ol
sl kel Cawd dy os plowl Jas e Sealind gla low guls
S @b ol g (V) JNF) by 3 o )] (saiJgesp ol
Josl Glacuabiors ol p Jy cilise slael (g pdycaml pess
Gl el Ay cnd wlie 4 diwly (sloj ) (sLolE pesd jd 0l
Sl 5l (loj ) (Lol oo (e > Cgllas Al il peliie Sy
Oolss 5 Cody lawgy odd plodl ldllas bl sl Hoye5 5 SV
Sl pesd 3 ot wlide S (PGA) owe; olid Sl (Y- A)
(V) ey 5 (F) el (558 3l b ATV atbie sl (s
5 oslizal L (A) alasly ) asdllas 3y50 (slo y cilies oliel SuiSs

losds dslote g )3y 5l odel Cawd 4 (sl yal,b

N2

In(IM)
(51855 55 5yl dolona 0505 VY JS.5

Fig. 13. Method of calculating probabilistic seismic demand model
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Table 2. Considered damages of primary and secondary members
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General description of damage modes at the level of the bridge system along with the definition of
member injury threshold
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Table 4. Description of the damage levels at the level of the primary members
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Table 5. Description of the damage levels at the level of the secondary members
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Table 6. Median and dispersion of damage levels in different bridge members
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Characteristics of forty seismic sets used in dynamic analysis
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1 'Big Bear-01' 1992  ‘Lake Cachulla’ 6.5 83.3 - 323
2 'Big Bear-01' 1992  'Snow Creek’ 6.5 40.4 - 323
3 ‘Loma Prieta’ 1989  'Fremont - Emerson Court' 6.9 57.9 39.9 38
4 'Imperial Valley-06' 1979  'Superstition Mtn Camera’ 6.5 60.4 24.6 233
5 'CA/Baja Border Area' 2002  'El Centro Array #7' 5.3 59.7 - 270
6 'Chalfant Valley-02' 1986  'Lake Crowley - Shehorn Res.' 6.2 28.4 24.5 58
7 'Northridge-01' 1994  'Elizabeth Lake' 6.7 55.9 36.6 32
8 'Northwest China-02' 1997  ‘liashi' 5.9 38.7 - 117
9 'Victoria, Mexico' 1980 'SAHOP Casa Flores' 6.3 59.9 39.3 228
10 'CA/Baja Border Area' 2002 'Calexico Fire Station' 53 42.8 - 270
11 'Whittier Narrows-01' 1987  'Norwalk - Imp Hwy, S Grnd' 6.0 20.9 20.4 190
12 'San Fernando' 1971  'Santa Felita Dam (Outlet)' 6.6 34.1 24.9 200
13 'Coalinga-01' 1983  'Parkfield - Stone Corral 3E' 6.4 44.9 34.0 47
14 'Imperial Valley-06' 1979  'Plaster City' 6.5 55.2 30.3 233
15 'El Alamo' 1956  'El Centro Array #9' 6.8 1223 - 196
16 ‘Loma Prieta’ 1989  'Fremont - Mission San Jose' 6.9 57.3 39.5 38
17 'N. Palm Springs' 1986  'SanJacinto - Valley Cemetary' 6.1 43.2 31.0 197
18 'Northridge-01' 1994  'Bell Gardens - Jaboneria' 6.7 48.5 44.1 32
19 'Chi-Chi, Taiwan-03' 1999  'CHY034' 6.2 45.4 37.0 270
20 'Morgan Hill' 1984  'Gilroy Array #2' 6.2 39.0 13.7 58
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21 'CA/Baja Border Area' 2002 'Holtville Post Office' 5.3 55.6 0.0 270
22 'Morgan Hill' 1984 'San Juan Bautista, 24 Polk St' 6.2 52.2 27.2 58
23 'Livermore-01' 1980  'Tracy - Sewage Treatm Plant' 5.8 57.4 - 76
24 'Chi-Chi, Taiwan-03' 1999 'TCU145' 6.2 56.1 48.5 270
25 'N. Palm Springs' 1986  'Indio’ 6.1 47.6 35.6 197
26 "Friuli, Italy-02' 1976  'Codroipo' 5.9 46.9 41.4 125
27 'Northridge-01' 1994  'Compton - Castlegate St' 6.7 50.6 47.0 32
28 'Morgan Hill' 1984  'Gilroy Array #7' 6.2 39.1 12.1 58
29 'Big Bear-01' 1992  'North Shore - Salton Sea Pk HQ' 6.5 116.3 - 323
30 'Big Bear-01' 1992  'Seal Beach - Office Bldg' 6.5 1269 - 323
31 'Livermore-01' 1980  'San Ramon - Eastman Kodak' 5.8 20.9 - 76
32 'Coalinga-01' 1983  'Parkfield - Cholame 3W' 6.4 56.8 45.7 47
33 'Friuli, Italy-01' 1976  'Codroipo' 6.5 47.5 334 162
34 'Chi-Chi, Taiwan-03' 1999 'CHY047' 6.2 54.7 46.2 270
35 '‘Loma Prieta’ 1989  'Dumbarton Bridge West End FF' 6.9 57.7 35.5 38
36 'Whittier Narrows-01' 1987  'West Covina - S Orange Ave' 6.0 18.9 16.3 190
37 'Mammoth Lakes-06' 1980  'Bishop - Paradise Lodge' 5.9 24.4 - 291
38 'Coalinga-01' 1983  'Parkfield - Fault Zone 16' 6.4 36.8 27.7 47
39 'Chi-Chi, Taiwan-06' 1999 'CHY036' 6.3 63.6 46.2 275
40 'Whittier Narrows-01' 1987  'Canoga Park - Topanga Can' 6.0 53.7 49.0 190
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