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Table 1. W-sections of N-S frame [13]
Exterior Interior
Columns Columns
R 20 W24X94 W36X231 W36X231
20 19 W24X103 W36X231 W36X231
19 18 W30X148 W36X231 W36X231
18 17 W30X148 W36X231 W36X231
17 16 W36X182 W36X231 W36X247
16 15 W36X182 W36X231 W36X247
15 14 W36X194 W36X262 W36X302
14 13 W36X194 W36X262 W36X302
13 12 W36X232 W36X302 W36X330
12 11 W36X232 W36X302 W36X330
11 10 W36X256 W36X361 W36X395

Floor Story Beams

10 9 W36X256 W36X361 W36X395
9 8 W36X256 W36X395 W36X395
8 7 W36X256 W36X395 W36X395
7 6 W36X262 W36X487 W36X441
6 5 W36X262 W36X487 W36X441
5 4 W36X282 W36X529 W36X487
4 3 W36X282 W36X529 W36X487
3 2 W36X282 W36X652 W36X487
M.
o
= =
M=xM, FF!‘L}_
1 |
= { | |
E / / [ ] }
g‘\ Uniod. ,/ [ ( |
3 \\sun.oot.[f / ! '|
N | !
== S 5
J :‘ |
Post -Capping\_/ |
Strength Det.
Basic Strength Det.)

Chord Rotation 8

Effective yield strength and rotation (M and 6,)

Effective stiffness K, =M,/0,

Capping strength and associated rotation for monotonic loading (M. and 6,)
Pre-capping rotation capacity for monotonic loading 8,

Post-capping rotation capacity Gp

Residual strength M, = xM,

Ultimate rotation capacity 8y

[19] JCuglyS = Lasto = Tylut ouwd Mol (5,03, Juw I JSUS
Fig. 3. Modified Ibarra-Medina-Krawinkler model [13]
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Fig. 4. Incremental Dynamic analysis (IDA) for the base model
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Fig. 6. Base model fragility curves
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Table 4. Base and uncertain model Fragility curves
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Fig. 7. Uncertain model fragility curves
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Fig. 9. Seismic hazard curve for Century and Tehran cities
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Table 5. Seismic hazard curve parameters (Century and Tehran cities)
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Table 6. Mean annual frequency of the base and the uncertain model (Century city)
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Fig. 10. Fragility-seismic hazard rate product curve at IO limit state (Century city)
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Fig. 11. Fragility-seismic hazard rate product curve at CP limit state (Century city)
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Fig. 12. Fragility-seismic hazard rate product curve at IO limit state (Tehran city)
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Fig. 13. Fragility-seismic hazard rate product curve at CP limit state (Tehran city)
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Table 7. Base and uncertain model parameters (Tehran city)
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Table 8. Summary information about the fragility curves and the mean annual fre-
quencies (Century and Tehran cities)
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Fig. 14. Seismic demand hazard curves (Century and Tehran cities)
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Fig. 15. Dispersion demand curves
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Fig. 16. Median demand curves
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Fig. 18. Dimensionless median dispersion ratio-demand curves
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Fig. 19. MAF sensitivity analysis for the Century city (IO and CP limit states)
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Fig. 20. MAF sensitivity analysis for the Tehran city (IO and CP limit states)
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Table a-1. LMSR and LMLR ground motion records specifications

~03,) asdly ol R IRT I asdly o RN IRT I
Jle  Mw R PGA J  Mw R PGA
! 35955 slos 35955
Agnews
Loma Pricta 1989 6.9 State 282 0172 DTS jgeg g FlCenroAmay o, g 4sq
. Mountain #9
Hospital
LomaPricta 1989 6.9  Capitola 145 0443  °M3  jog9 g9 AP2E o 0am
Prieta Hayward Muir
LomaPricta 1989 6.9 OUOYAMaY 44 4357 Loma g0 44 Fremont- 3 4 0141
#3 Prieta Emerson Co.
Loma Prieta 1989 6.9 Gﬂmifrray 16.1 0212 115?12:2 1989 6.9  Halls Valley 31.6 0.134
LomaPricta 1989 69 OUOYAMAY o4 5 996  Loma g0 4o Salinasdohn& =5, o s
#7 Prieta Work
. Hollister Loma Palo Alto-
LomaPrieta 1989 69 (RN 282 0247 pEEL 1989 69 'O 363 0194
. Hollister . Covina-W.
Loma Prieta 1989 6.9 DIff. Array 25.8 0.279 Northridge 1994 6.7 Badillo 56.1 0.100
. Sunnyvale- . Com.-
Loma Prieta 1989 6.9 Colton Av. 28.8 0.207 Northridge 1994 6.7 Castlegate St. 49.6 0.136
Canoga .
Northridge 1994 6.7 Park- 158 0420 Northridge 1994 6.7 LA'Cg?t‘“ela 309 0.322
Topanga )
Northridge 1994 6.7 A€ 939 0273 Northridge 1994 6.7 Lakev/:‘;‘:d'Del 593 0.137
Northridge 1994 6.7 AR g5 0940 Northridge 1994 67  POWIY- 476 0158
Dr. Co.Maint.
Northridge 1994 6.7 G1endale-las s 16506 Northridge 1994 6.7 BellGardens- 40 ¢ 0 068
Palmas Jabo.
LA- Lake Hughes
Northridge 1994 6.7  Hollywood 25.5 0.231 Northridge 1994 6.7 4 & 36.3 0.087
StorFF
. LaCrescenta- . Lawndale-
Northridge 1994 6.7 NewYork 223 0.159 Northridge 1994 6.7 Osage Ave. 424 0.152
Northridge 1994 67  Northridge- 33 366 Northridge 1994 6.7 eomaValley 5554 063
Saticoy St. #2

San LA- Palmdale-Hw

a 1971 6.6 Hollywood 21.2 0.174 Northridge 1994 6.7 Y 436 0.067
Fernando Lot 14.

Superstition 1907 67 Brawley 182 0.156 Northridge 1994 6.7  CAPICO& 554186

Hill Sentous
Superstition El Centro . West Covina-

o 1987 67 [ G 139 0358 Northridge 1994 67 SOmange  S+1 0063
S“pgfltlm"n 1987 6.7 PlasterCity 21.0 0.186 Northridge 1994 6.7 Termmglmand' 60.0 0.194
Superstition o075 Westmorland 5 3 10) Northridge 1994 67 FATEveron g5 153

Hill Fire St. Ave.
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Table a-2. SMSR and SMLR ground motion records specifications

axdly ol S ol axdlg ol ol |
Jw  Mw R PGA J Mw R PGA
&lej 3,95, &lej 885
Imperial Calipatria El Centro
Valley 1979 6.5 Fire Station 23.8 0.078  Borrego 1942 6.5 Array #9 49.0 0.068
Imperial 1979 65 Chihuahua 287 0270 Coalinga 1983 64  Larkfield- 05403
Valley Cholame 5
Imperial El Centro . Parkfield-
Valley 1979 6.5 Array #1 15.5 0.139  Coalinga 1983 64 Cholame 8 50.7  0.098
Imperial El Centro Imperial Coachella
Valley 1979 6.5 Array #12 18.2 0.116 Valley 1979 6.5 Canal #4 49.3  0.128
Imperial El Centro Imperial
Valley 1979 6.5 Array #13 21.9 0.139 Valley 1979 6.5 Compuertas 32.6 0.186
Imperial =079 65 Cucapah  23.6 0300 WPl g9 g Delta 43.6 0.238
Valley Valley
Imperial Westmor. Imperial Niland Fire
Valley 1979 6.5 Fire Station 15.1 0.110 Valley 1979 6.5 Station 359 0.109
. San Ram.- Imperial .
Livermore 1980 5.8 East. Kodak 17.6  0.076 Valley 1979 6.5 Plaster City 31.7 0.057
Livermore 1980 5.8  SanRam 5y 5 5000 Imperial g0 65 Victoria 541 0.167
Fire Station Valley
Agnews Tracy-
Morgan .
. 1984 6.2 State 294 0.032 Livermore 1980 5.8 Sewage 373  0.073
Hill .
Hospital Treat.
Morgan Gilroy Morgan .
Hill 1984 6.2 Array #2 15.1 0.162 Hill 1984 6.2 Capitola 38.1  0.099
Morgan Gilroy Morgan Hollister
Hill 1984 6.2 Array #3 14.6 0.194 Hill 1984 6.2 City Hall 325 0.071
Morgan Gilroy Morgan San Juan
il 1984 6.2 Array #7 140 0.113 Hill 1984 6.2 Bautista 30.3  0.036
Point Port N. Palm San Jacinto
Mugu 1973 5.8 Hueneme 25.0 0.112 Springs 1986 6.0 Valley C. 39.6  0.063
N. Pal Palm N. Palm
S. riir;l 1986 6.0 Springs 16.6 0.187 S. rinos 1986 6.0 Indio 39.6  0.064
pring Airport pring
Whitti Com.- Whittier Downey-
MeT 1987 6.0 Castlegate 169  0.332 1987 6.0 OWNCY" 568 0.299
Narrow St Narrow Birchdale
. Carson- .
Whittier 1987 60 Casskill  28.1 0042  VHittier ge;  go LACentury g5 05y
Narrow Ave Narrow City CC
Whittier Brea-S Whittier LB-Harbor
Narrow 1987 6.0 Flower Ave. 179 0.115 Narrow 1987 6.0 Admin FF 342 0.071
Whittier LA- Whittier Terminal
Narrow 1987 6.0 W70thSt. 16.3 0.151 Narrow 1987 6.0 Island-S. 35.7  0.042
Whittier Carson- Whittier Northridge-
Narrow 1987 6.0 Water St. 24.5 0.104 Narrow 1987 6.0 Saticoy St. 39.8  0.118
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