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ABSTRACT

In recent decades several destructive earthquakes result in extensive structural
and non-structural damage in structures that was produced by lateral
displacements. So, it reveals the necessity of accurate estimation of lateral
displacement of the structures in design procedure. According to the present
seismic design provisions, displacement amplification factor, (Cq), is applied to
acquire elastic lateral displacements in order to assess inelastic displacements,
due to the ground motions. Besides, in many codes, these factors are empirical in
nature and is based on structural performance, which has been observed in the
past earthquakes; On the other hand, the effect of height and number of stories is
neglected. In this paper, the effect of Cq on seismic performance of steel special
moment frames is evaluated. Six types of buildings are designed with different
values of Cq (i.e., 4, 5, 5.5, 6, 7, and 8). For each type of building, 5 heights (i.e.,
5-, 10-, 15-, 20- and 25-stories) are considered. The finite element models are
developed in Opensees. Incremental dynamic and nonlinear static analyses are
performed to quantify structures’ seismic performance utilizing fragility curves
and FEMA P695 methodology. The results indicate that the values of Cq provided
in the codes for steel special moment frames are not completely effective on
seismic performance, especially in short-rise buildings. Also, the probability of
collapse of high-rise buildings is less likely with respect to the medium-rise
buildings; Therefore, in high-rise buildings, increasing the amount of Cq4 is not
necessarily recommended, because it increases the cross sections of the frame
members and makes the design uneconomical.
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Cd=4 Cd=5
5-Story 2.38 0.172 0.56 3.25 1.702 2.13 0.0144 0.069 4.79 1.861
10-Story 3.14 0.00957  0.034 35 1.539 2.82 0.01087 0.032 2.94 2.22
15-Story 3.86 0.00969  0.029 2.99 1.553 3.48 0.00999 0.0308 3.08 2.03
20-Story 4.39 0.00819 0.03 3.6 1.369 411 0.00865 0.028 3.24 1.706
25-Story 5.15 0.00877  0.031 3.54 1.402 4.77 0.00929 0.033 3.55 1.769
Average --- -—- 3.376 1.513 3.52 1.917
Cd=5.5 Cd=6
5-Story 2.079 0.01352  0.068 5.037 1.921 1.966 0.0162 0.075 4.64 241
10-Story 2.675 0.01022  0.037 3.62 2.31 2.59 0.01032 0.0343 3.32 2.49
15-Story 3.318 0.00976  0.035 3.59 221 3.2 0.01031 0.0296 2.87 247
20-Story 3.896 0.00787  0.027 3.439 1.705 3.78 0.00956 0.0305 3.19 2.22
25-Story 4.489 0.0087 0.03 3.45 1.852 4.45 0.00982 0.03 3.05 2.24
Average --- -—- 3.8272 1.9996 3.414  2.366
Cd=7 Cd=8
5-Story 1.752 0.01589  0.081 5.07 3.03 15 0.01476 0.086 5.83 391
10-Story 242 0.0103 0.035 3.35 294 2.26 0.01074 0.045 419 3.54
15-Story 2.98 0.00971 0.028 2.86 2.57 2.8 0.00892 0.261 2.92 2.85
20-Story 3.52 0.00928  0.035 3.79 2.49 3.33 0.00934 0.248 2.66 2.82
25-Story 4.13 0.00977 0.028 2.87 2.53 3.98 0.00968 0.0248 2.56 2.79
Average 3.588 2.712 3.632  3.182
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Earthquake name Year Station Fault type M Rjb Site-to-source epicentral PGA (g)
(km) distance
Northridge 1994 Beverly Hills-14145 Mulhol Blind thrust 6.7 9.4 13.3 0.52
Northridge 1994 Canyon Country-W Lost Cany Blind thrust 6.7 11.4 26.5 0.48
Duzce, Turkey 1999 Bolu Strike-slip 7.1 12 41.3 0.82
Hector Mine 1999 Hector Strike-slip 7.1 10.4 26.5 0.34
Imperial Vally 1979 Delta Strike-slip 6.5 22 33.7 0.35
Imperial Vally 1979 El Centro Array #11 Strike-slip 6.5 125 29.4 0.38
Kobe, Japan 1995 Nishi-Akashi Strike-slip 6.9 7.1 8.7 0.51
Kobe, Japan 1995 Shin-Osaka Strike-slip 6.9 19.1 46 0.24
Kocaeli, Turkey 1999 Duzce Strike-slip 7.5 13.6 98.2 0.36
Kocaeli, Turkey 1999 Arcelik Strike-slip 7.5 10.6 53.7 0.22
Landers 1992 Yermo Fire Station Strike-slip 7.3 23.6 86 0.24
Landers 1993 Coolwater Strike-slip 7.3 19.7 82.1 0.42
Loma Prieta 1989 Capitola Strike-slip 6.9 8.7 9.8 0.53
Loma Prieta 1989 Gilory Array #3 Strike-slip 6.9 12.2 314 0.56
Manjil, Iran 1990 Abbar Strike-slip 7.4 12.6 40.4 0.51
Superstition Hills 1987 El Centro Imp. Co. Cent Strike-slip 6.5 18.2 35.8 0.36
Superstition Hills 1987 Poe Road (temp) Strike-slip 6.5 11.2 11.2 0.45
Cape Mendocino 1992 Rio Dell Overpass -FF Thrust 7 7.9 22.7 0.55
Chi-Chi, Taiwan 1999 CHY101 Thrust 7.6 10 32 0.44
Chi-Chi, Taiwan 1999 TCU045 Thrust 7.6 26 77.5 0.51
San Fernando 1971 LA - Hollywood Stor FF Thrust 6.6 22.8 39.5 0.21
Friuli, Italy 1976 Tolmezzo Thrust 6.5 15 20.2 0.35
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olesle 5S/Cd4 10S/Cd4 15S/Cd4 20S/Cd4 25S/Cd4 Average

Sur 0.38 0.29 0.23 0.21 0.17
P 21.84 41.34 34.88 3251 11.49 28.41
olaislo 5S/Cd5 ~ 10S/Cd5 ~ 15S/Cd5 ~ 20S/Cd5 ~ 25S/Cd5  Average

Sur 0.42 0.32 0.26 0.22 0.19
P, 16.99 24.17 20.84 1857 5.32 17.18
olsle  BS/CA55  10S/Cd5.5  15S/Cd5.5  20S/Cd5.5  25S/Cd5.5  Average

Sur 0.43 0.34 0.27 0.23 0.20
P, 17.30 9.52 10.09 14.42 7.15 11.69
oLzl 5S/Cd6 ~ 10S/Cd6é  15S/Cd6  20S/Cd6  25S/Cd6  Average
Sur 0.46 0.35 0.28 0.24 0.20
P, 11.94 9.25 11.08 10.32 3.93 9.30
QU 5S/Cd7 ~ 10S/Cd7 ~ 15S/Cd7 ~ 20S/Cd7 ~ 25S/Cd7  Average
Sur 0.51 0.37 0.30 0.26 0.22
P, 3.59 7.46 10.97 6.03 3.00 6.21
ol 5S/Cd8  10S/Cd8  15S/Cd8  20S/Cd8  25S/Cd8  Average
Sur 0.60 0.40 0.32 0.27 0.23
P 1.60 4.47 4.84 5.16 4.40 4.09
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oaums lis a5 6,5 03,915 1, ACMR,20% [Lise (o8 M L 55 aib Vo Ll 5 091 yiaS ACMR,20% 5l aiils O Lozl
&l s BC, nlo ;8 ACMR luie 555 C, =55 L oad b ai e ol g olisS sloglaislo jo sise culs, loj) o Shoe
gy iy ACMR,20% jlxs e 5l dagylozsles dan

$lp Cy=6.0 Jluie wids Vo9 0 sloglaslo olp Cy =7.0 Jlaie 235 a5 1o a8 ols ylis odel Caws 4 ol ooplplo
35,5 oo FEMAPB95 (sl Lo 0l 0351 5 s orie 4l YO (lezslo 51, Cy =5.5 Jlaie 5 ails Y+ 5 10 slagleislo

FEMA PB95 ig, 3l solicw! b s3g 3Y 55 (oiieas ol gl Jow il )l : O 90

A

- Accept.  Pass/ Accept.  Pass/
Building Sur Se; COMR SSF O ACMR L ieE o Sur Se; CMR  SSF ACMR e O
Cd=4 Cd=5
5-Story 0.378 0.523 1381  1.277 1.763 2.16 Fail 0.423 0.639 1.511 1.355 2.05 2.16 Fail
10-Story 0.286 0.287 1.001 1.362 1.363 2.16 Fail 0.319 0.436 1.364  1.319 1.8 2.16 Fail
15-Story 0.233 0.27 1.159 1.324 1.534 2.16 Fail 0.259 0.373 1.439 1.331 1.915 2.16 Fail
20-Story 0.205 0.307 1498  1.369 2.05 2.16 Fail 0.219 0.338 1546  1.342 2.08 2.16 Fail
25-Story 0.175 0.27 1.548 1.364 211 2.16 Fail 0.1889 0.322 1.706 1.365 2.33 2.16 Pass
Average -—- 1.764 1.66 Pass 2.035 1.66 Pass
Cd=5.5 Cd=6
5-Story 0.433 0.66 1525  1.366 2.08 2.16 Fail 0.458 0.783 1.711 1.348 231 2.16 Pass
10-Story 0.336 0.546 1624 137 2.22 2.16 Pass 0.348 0.602 1729  1.349 2.33 2.16 Pass
15-Story 0.271 0.491 1.81 1.367 2.48 2.16 Pass 0.281 0.474 1.686 1.314 2.22 2.16 Pass
20-Story 0.231 0.391 1694  1.357 2.3 2.16 Pass 0.238 0.4244 1768  1.339 2.37 2.16 Pass
25-Story 0.2 0.385 1.92 1.358 2.61 2.16 Pass 0.202 0.42 2.08 1.329 2.76 2.16 Pass
Average -—- 2.338 1.66 Pass 2.398 1.66 Pass
Cd=7 Cd=8
5-Story 0.514 1.05 2.04 1.368 2.8 2.16 Pass 0.6 1.721 2.87 14 4.02 2.16 Pass
10-Story 0.373 0.75 201 1.351 2.72 2.16 Pass 0.398 0.917 23 1.407 3.24 2.16 Pass
15-Story 0.302 0.553 1.834 1314 241 2.16 Pass 0.322 0.639 1984 1318 2.62 2.16 Pass
20-Story 0.255 0.509 1991 1.382 2.75 2.16 Pass 0.27 0.602 2.23 1.296 2.89 2.16 Pass
25-Story 0.218 0.475 2.18 1.314 2.86 2.16 Pass 0.226 0.528 2.34 1.288 3.01 2.16 Pass
Average - 2.708 1.66 Pass 3.156 1.66 Pass
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Ca iz polin b ool (>15b aiin B slagleis b (ygiws i gblin Vo» Jouzr
Elevatio 55/Cd4 _ 55/Cd5 _ 55/Cd5.5 _
Story n (m) Beam size .Column size . Beam size .Column size . Beam size .Column size .

Exterior Interior Exterior Interior Exterior Interior
1 3.8 WI0X100  WI2X106  WI2X170 WL4X61  WI4X132  W14X21l W14X74  W14X99  WI14x2ll
2 7.6 W12X106 ~ WI12X106  WI12X170 W14X99  WI14X132  W14X211 W14X99  WI14X99  WI14X21l
3 114 W10X112 W12X96 W12X136 W14X74 W14X68  W14X132 W14X82  W14X99  WI14X132
4 15.2 W10X77 W12X96 W12X136 W14X61 W14X68  W14X132 WI14X6L  W14X99  WI14X132
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5 19 W10X45 W12X96 W12X120 W14X43 W14X48 W14X48 W14X68 W14X38 W14X48
wldl) o Jgu
. 5S/Cd6 5S/Cd7 5S/Cd8
Elevatio . - -
Story n (m) Beam size Column size Beam size Column size Beam size Column size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W12X106 W12X136 W12X230 W12X106 W12X170 W12X305 W12X170 W14X176 W14X311
2 7.6 W12X152 W12X136 W12X230 W12X190 W12X170 W12X305 W12X210 W14X176 W14X311
3 11.4 W12X120 W12X96 W12X190 W12X152 W12X120 W12X210 W14X176 W14X132 W14X233
4 15.2 W12X79 W12X96 W12X190 W12X96 W12X120 W12X210 W12X120 W14X132 W14X233
5 19 W12X50 W12X96 W12X96 W12X79 W12X96 W12X96 W12X58 W14X132 W14X233
Cd Galiseo yolin b ousds (> yb dids Vo slaylosis Ll gty i ablio Yoo Jauo
10S/Cd4 10S/Cd5
Story  Elevation (m) . Column size . Column size Added plate thickness (mm)
Beam size . . Beam size . . " .
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W21X62  W24X146  W24X131 W21X101  W18X143  W18X175 0.0 8.0
2 7.6 W21X83  W24X146  W24X131 W21X111  W18X143  W18X175 0.0 8.0
3 11.4 W21X83  W24X131 W24X131 W21X111  W18X130  W18X175 0.0 8.0
4 15.2 W21X68  W24X131  W24X131 W21X101  W18X130  W18X175 0.0 8.0
5 19 W21X73 W24X94  W24X131 W21X101  W18X106  W18X175 0.0 0.0
6 22.8 W21X57 W24X94  W24X131 W21X83  W18X106 W18X175 0.0 0.0
7 26.6 W21X62 W24X94 W24X94 W21X93 W18X86  W18X130 0.0 5.0
8 304 W18X50 W24X94 W24X94 W21X57 W18X86  W18X130 0.0 5.0
9 34.2 W18X46 W24X94 W24X94 W21X68 W18X60  W18X106 0.0 0.0
10 38 W18X40 W24X94 W24X94 W21X50 W18X60  W18X106 0.0 0.0
Yo Jous
. 10S/Cd5 10S/Cdé 10s/Cd7
Elevatio . - -
Story n (m) Beam size Column size Beam size Column size Beam size Column size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W21X83 W24X146 W24X192 W21X93 W24X162 W24X176 W21X101 W24X146 W24X229
2 7.6 W21X122 W24X146 W24X192 W21X122 W24X162 W24X176 W21X147 W24X146 W24X229
3 11.4 W21X111 W24X131 W24X162 W21X122 W24X131 W24X176 W21X132 W24X131 W24X207
4 15.2 W21X93 W24X131 W24X162 W21X101 W24X131 W24X176 W21X132 W24X131 W24X207
5 19 W21X101 W24X131 W24X146 W21X111 W24X103 W24X176 W18X130 W24X131 W24X192
6 228 W21X83 W24X131 W24X146 W21X83 W24X103 W24X176 W18X130 W24X131 W24X192
7 26.6 W21X83 W24X94 W24X131 W18X119 W24X94 W24X146 W18X130 W24X103 W24X162
8 304 W21X55 W24X94 W24X131 W18X71 W24X94 W24X146 W18X86 W24X103 W24X162
9 34.2 W21X50 W24X84 W24X94 W18X65 W21X73 W24X131 W18X86 W21X73 W24X131
10 38 W21X50 W24X84 W24X94 W18X50 W21X73 W24X131 W18X60 W21X73 W24X131
Wl Yo Jeus
. 10S/Cd8
Story Ele(vrz';lon B . Column size
eam size Exterior Interior
1 3.8 W18X130 W24X176 W24X279
2 7.6 W18X192 W24X176 W24X279
3 114 W18X192 W24X146 W24X250
4 15.2 W18X158 W24X146 W24X250
5 19 W21X147 W24X131 W24X207
6 22.8 W21X111 W24X131 W24X207
7 26.6 W21X132 W21X111 W24X176
8 304 W21X83 W21X111 W24X176
9 342 W21X93 W21X73 W21X132
10 38 W21X68 W21X73 W21X132
Cd alisen yolio b ondis (>l yb 4o 10 s ylods b (ygiwg s ablio Yoo Jgua
. 15S/Cd4 15S/Cd5 15S/Cd5.5
Elevatio - - -
Story n (m) Beam size Column size Beam size Column size Beam size Column size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W21X93 W24X306 W24X192 W21X132 W24X279 W24X229 W21X147 W36X282 W24X229
2 7.6 W21X111 W24X306 W24X192 W21X147 W24X279 W24X229 W21X147 W36X282 W24X229
3 11.4 W21X122 W24X250 W24X192 W21X147 W24X229 W24X229 W21X147 W36X256 W24X229
4 15.2 W21X111 W24X250 W24X192 W21X147 W24X229 W24X229 W21X147 W36X256 W24X229
5 19 W21X122 W24X192 W24X192 W21X147 W21X182 W24X229 W21X147 W36X210 W24X229
6 22.8 W21X101 W24X192 W24X192 W21X147 W21X182 W24X229 W21X147 W36X210 W24X229
7 26.6 W18X143 W24X162 W24X192 W21X132 W21X166 W24X229 W21X132 W36X194 W24X229
8 30.4 W21X93 W24X162 W24X192 W21X132 W21X166 W24X229 W21X132 W36X194 W24X229
9 34.2 W18X143 W21X122 W24X176 W21X132 W21X147 W24X207 W21X147 W27X129 W24X207
10 38 W18X97 W21X122 W24X176 W21X111 W21X147 W24X207 W21X122 W27X129 W24X207
11 418 W18X119 W21X111 W24X146 W21X122 W21X111 W24X162 W21X122 W27X114 W24X192
12 45.6 W18X76 W21X111 W24X146 W21X93 W21X111 W24X162 W21X93 W27X114 W24X192
13 49.4 W18X97 W21X73 W21X122 W21X93 W21X83 W24X131 W21X93 W27X94 W24X162
14 53.2 W18X60 W21X73 W21X122 W21X83 W21X83 W24X131 W21X93 W27X94 W24X162
15 57 W18X60 W21X48 W21X48 W21X83 W21X83 W24X131 W21X93 W27X94 W24X162
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wlol Vo Jeus
. 155/Cd6 15S/Cd7 15S/Cd8
Elevatio - - -
Story n (m) Beam size Column size Beam size Column size Beam size Column size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W21X132 W27X281 W27X258 W24X131 W24X279 W24X306 W27X129 W24X279 W24X335
2 7.6 W21X166 W27X281 W27X258 W24X162 W24X279 W24X306 W30X132 W24X279 W24X335
3 114 W21X166 W27X235 W27X235 W24X176 W24X229 W24X306 W27X178 W24X229 W24X335
4 15.2 W21X166 W27X235 W27X235 W24X162 W24X229 W24X306 W30X132 W24X229 W24X335
5 19 W21X166 W27X178 W27X235 W24X176 W24X192 W24X306 W27X178 W24X207 W24X335
6 22.8 W21X166 W27X178 W27X235 W24X162 W24X192 W24X306 W27X146 W24X207 W24X335
7 26.6 W18X192 W27X161 W27X235 W24X176 W24X192 W24X279 W27X178 W24X192 W24X306
8 30.4 W18X192 W27X161 W27X235 W24X146 W24X192 W24X279 W27X146 W24X192 W24X306
9 34.2 W18X192 W27X146 W27X217 W24X162 W24X176 W24X250 W30X148 W24X162 W24X279
10 38 W18X158 W27X146 W27X217 W24X131 W24X176 W24X250 W30X116 W24X162 W24X279
11 41.8 W18X175 W27X114 W27X194 W24X146 W24X131 W24X229 W30X132 W24X131 W24X250
12 45.6 W18X119 W27X114 W27X194 W24X103 W24X131 W24X229 W27X114 W24X131 W24X250
13 49.4 W18X143 W27X84 W24X162 W24X103 W24X103 W24X176 W30X108 W24X103 W24X176
14 53.2 W18X86 W27X84 W24X162 W24X103 W24X103 W24X176 W27X84 W24X103 W24X176
15 57 W18X86 W27X84 W24X162 W24X103 W24X103 W24X176 W27X84 W24X103 W24X176
Cd Gliseo yolio b ousls (2 1,b aids Yo slaylocisbu (ygimwg s ablie Foo Jguz
. 20S/Cd4 20S/Cd5 20S/Cd5.5
Elevatio - - -
Story n (m) Beam size Column size Beam size Column size Beam size Column size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W27X84 W36X441 W36X194 W24X94 W36X441 W36X210 W30X108 W36X441 W36X210
2 7.6 W27X102 W36X441 W36X194 W24X117 W36X441 W36X210 W30X108 W36X441 W36X210
3 114 W27X114 W36X395 W36X194 W24X131 W36X395 W36X210 W30X116 W36X395 W36X210
4 15.2 W27X114 W36X395 W36X194 W24X131 W36X395 W36X210 W30X116 W36X395 W36X210
5 19 W27X114 W36X361 W27X217 W24X146 W36X330 W36X210 W30X108 W36X361 W36X194
6 22.8 W27X114 W36X361 W27X217 W24X131 W36X330 W36X210 W30X116 W36X361 W36X194
7 26.6 W27X102 W36X282 W27X194 W24X146 W36X282 W36X210 W30X116 W36X282 W36X194
8 30.4 W27X102 W36X282 W27X194 W24X131 W36X282 W36X210 W30X116 W36X282 W36X194
9 34.2 W27X102 W36X256 W27X178 W24X146 W36X232 W36X210 W30X116 W36X256 W36X182
10 38 W24X103 W36X256 W27X178 W24X131 W36X232 W36X210 W30X116 W36X256 W36X182
11 41.8 W27X102 W27X178 W27X178 W24X131 W36X210 W36X194 W30X116 W36X210 W36X182
12 45.6 W24X103 W27X178 W27X178 W24X131 W36X210 W36X194 W30X108 W36X210 W36X182
13 49.4 W27X102 W27X146 W27X161 W24X146 W27X146 W36X194 W30X124 W27X146 W36X182
14 53.2 W24X94 W27X146 W27X161 W24X131 W27X146 W36X194 W30X108 W27X146 W36X182
15 57 W24X94 W27X129 W27X161 W24X131 W27X129 W36X182 W30X108 W27X129 W36X170
16 60.8 W24X94 W27X129 W27X161 W24X103 W27X129 W36X182 W27X102 W27X129 W36X170
17 64.6 W24X94 W27X114 W27X129 W24X131 W27X114 W27X178 W30X108 W27X114 W27X161
18 68.4 W24X68 W27X114 W27X129 W24X94 W27X114 W27X178 W27X102 W27X114 W27X161
19 72.2 W24X68 W27X94 W27X94 W24X94 W27X84 W27X129 W24X94 W27X102 W27X161
20 76 W24X68 W27X94 W27X94 W24X94 W27X84 W27X129 W24X94 W27X102 W27X161
Wl Fo Jous
. 20S/Cd6 20s/Cd7 20S/Cd8
Elevatio - - -
Story . Column size . Column size . Column size
n(m) Beam size - - Beam size . " Beam size n -
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W24X146 W36X441 W36X247 W30X124 W36X441 W36X262 W30X124 W36X441 W36X330
2 7.6 W24X162 W36X441 W36X247 W30X148 W36X441 W36X262 W30X148 W36X441 W36X330
3 114 W24X162 W36X395 W36X247 W27X161 W36X361 W36X262 W30X173 W36X361 W36X330
4 15.2 W24X162 W36X395 W36X247 W27X178 W36X361 W36X262 W27X194 W36X361 W36X330
5 19 W24X176 W36X330 W36X247 W27X161 W36X361 W36X262 W27X194 W36X330 W36X330
6 22.8 W24X162 W36X330 W36X247 W27X178 W36X361 W36X262 W27X194 W36X330 W36X330
7 26.6 W24X176 W36X282 W36X231 W27X178 W36X282 W36X262 W27X217 W36X282 W36X302
8 30.4 W24X162 W36X282 W36X231 W27X178 W36X282 W36X262 W30X191 W36X282 W36X302
9 34.2 W24X176 W36X256 W36X231 W27X178 W36X282 W36X262 W30X191 W36X256 W36X302
10 38 W24X162 W36X256 W36X231 W27X178 W36X282 W36X262 W30X191 W36X256 W36X302
11 41.8 W24X176 W36X210 W36X231 W27X178 W36X231 W36X262 W30X211 W36X210 W36X302
12 45.6 W24X162 W36X210 W36X231 W27X178 W36X231 W36X262 W30X191 W36X210 W36X302
13 49.4 W24X176 W27X178 W36X231 W27X178 W33X201 W36X256 W30X211 W33X201 W36X302
14 53.2 W24X162 W27X178 W36X231 W27X161 W33X201 W36X256 W30X191 W33X201 W36X302
15 57 W24X162 W27X146 W36X194 W27X178 W33X169 W36X247 W30X191 W33X201 W36X282
16 60.8 W24X131 W27X146 W36X194 W30X116 W33X169 W36X247 W30X173 W33X201 W36X282
17 64.6 W24X146 W27X129 W36X170 W30X132 W33X152 W36X182 W30X173 W33X152 W36X247
18 68.4 W24X84 W27X129 W36X170 W27X84 W33X152 W36X182 W27X129 W33X152 W36X247
19 72.2 W24X94 W27X84 W27X129 W27X84 W33X130 W36X150 W27X94 W33X130 W36X150
20 76 W24X55 W27X84 W27X129 W27X84 W33X130 W36X150 W27X94 W33X130 W36X150
Cd calizo 2olo Lol olb allb YO sbylosslu ygiwg ji ablic 8o Jeus
25S/Cd4 25S/Cd5
Elevation . Added plate thickness .
Story . Column size . Column size
(m) Beam size (mm) Beam size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W24X103 W36X652 W36X210 0.0 0.0 W24X176 W36X652 W36X256
2 7.6 W24X146 W36X652 W36X210 0.0 0.0 W24X176 W36X652 W36X256
M G1PY amio (1 Fe) Jlu o 0 5lods R 0599 ol g 6 jlw (wigo (i g 3 — (ol &) pid \Ae



Of 21 03l (quigo (ool Jbeleolo
3 11.4 W24X146 W36X652 W36X210 0.0 8.0 W24X176 W36X652 W36X247
4 15.2 W24X162 W36X652 W36X210 0.0 8.0 W24X176 W36X652 W36X247
5 19 W24X146 W36X529 W36X210 0.0 5.0 W24X176 W36X529 W36X247
6 22.8 W24X146 W36X529 W36X210 0.0 5.0 W24X176 W36X529 W36X247
7 26.6 W24X146 W36X487 W36X210 0.0 5.0 W24X176 W36X487 W36X247
8 30.4 W24X146 W36X487 W36X210 0.0 5.0 W24X176 W36X487 W36X247
9 34.2 W24X146 W36X395 W36X210 0.0 8.0 W24X176 W36X395 W36X247
10 38 W24X146 W36X395 W36X210 0.0 8.0 W24X176 W36X395 W36X247
11 41.8 W24X131 W36X330 W36X210 0.0 0.0 W24X192 W36X330 W36X247
12 45.6 W24X146 W36X330 W36X210 0.0 0.0 W24X176 W36X330 W36X247
13 49.4 W24X131 W36X282 W36X210 0.0 0.0 W24X192 W36X302 W36X247
14 53.2 W24X131 W36X282 W36X210 0.0 0.0 W24X176 W36X302 W36X247
15 57 W24X131 W36X232 W36X194 0.0 0.0 W24X192 W36X232 W36X247
16 60.8 W24X131 W36X232 W36X194 0.0 0.0 W24X192 W36X232 W36X247
17 64.6 W24X131 W36X210 W36X194 0.0 0.0 W24X207 W27X194 W36X247
18 68.4 W24X117 W36X210 W36X194 0.0 0.0 W24X192 W27X194 W36X247
19 72.2 W24X146 W27X146 W36X182 0.0 0.0 W24X192 W27X178 W36X232
20 76 W24X103 W27X146 W36X182 0.0 0.0 W24X176 W27X178 W36X232
21 79.8 W24X146 W27X129 W27X194 0.0 0.0 W24X162 W27X146 W36X194
22 83.6 W24X84 W27X129 W27X194 0.0 0.0 W24X146 W27X146 W36X194
23 87.4 W24X84 W27X102 W27X178 0.0 0.0 W24X117 W27X114 W36X170
24 91.2 W24X84 W27X102 W27X178 0.0 0.0 W24X117 W27X114 W36X170
25 95 W24X84 W27X94 W27X178 0.0 0.0 W24X117 W27X114 W36X170
wlol g Jgue
25S/Cd5.5 25S/Cd6
Story Elevation ) Column size Added plate thickness ) Column size
(m) Beam size (mm) Beam size
Exterior Interior Exterior Interior Exterior Interior
1 3.8 W30X148 W36X652 W36X282 0.0 0.0 W24X176 W36X652 W36X330
2 76 W30X173 W36X652 W36X282 0.0 0.0 W24X192 W36X652 W36X330
3 114 W30X173 W36X652 W36X282 0.0 0.0 W24X229 W36X652 W36X330
4 15.2 W30X148 W36X652 W36X282 0.0 0.0 W24X192 W36X652 W36X330
5 19 W30X148 W36X529 W36X247 0.0 0.0 W24X229 W36X529 W36X330
6 22.8 W30X148 W36X529 W36X247 0.0 0.0 W24X207 W36X529 W36X330
7 26.6 W30X148 W36X441 W36X247 0.0 0.0 W24X229 W36X487 W36X330
8 30.4 W30X148 W36X441 W36X247 0.0 0.0 W24X207 W36X487 W36X330
9 34.2 W30X148 W36X395 W36X232 0.0 15.0 W24X229 W36X395 W36X330
10 38 W30X148 W36X395 W36X232 0.0 15.0 W24X229 W36X395 W36X330
11 418 W33X141 W36X330 W36X232 0.0 15.0 W24X229 W36X395 W36X330
12 45.6 W30X148 W36X330 W36X232 0.0 15.0 W24X229 W36X395 W36X330
13 49.4 W30X173 W36X282 W36X232 0.0 10.0 W24X250 W36X361 W36X330
14 53.2 W33X141 W36X282 W36X232 0.0 10.0 W24X207 W36X361 W36X330
15 57 W30X173 W36X232 W36X232 0.0 10.0 W24X279 W36X232 W36X330
16 60.8 W30X173 W36X232 W36X232 0.0 10.0 W24X229 W36X232 W36X330
17 64.6 W30X173 W36X210 W36X232 0.0 15.0 W24X279 W36X210 W36X330
18 68.4 W33X141 W36X210 W36X232 0.0 15.0 W24X229 W36X210 W36X330
19 72.2 W30X173 W27X194 W36X232 0.0 10.0 W24X250 W27X217 W36X330
20 76 W30X148 W27X194 W36X232 0.0 10.0 W24X229 W27X217 W36X330
21 79.8 W30X148 W27X161 W36X232 0.0 5.0 W24X229 W27X178 W36X262
22 83.6 W30X116 W27X161 W36X232 0.0 5.0 W24X176 W27X178 W36X262
23 87.4 W30X116 W27X102 W36X160 0.0 0.0 W24X162 W27X129 W36X231
24 91.2 W27X102 W27X102 W36X160 0.0 0.0 W24X94 W27X129 W36X231
25 95 W27X102 W27X102 W36X160 0.0 0.0 W24X94 W27X129 W36X231
wlol g Joue
25S/Cd7 255/Cd8
Story Elevatio ) Column size Added p(lamtﬁqt)hlckness ) Column size thﬁiiz‘:sp(lz:;)
n(m) Beam size Beam size Exterio
Exterior Interior Exterior Interior Exterior Interior Interior
1 3.8 W30X191 W36X652 W36X361 0.0 0.0 W30X173 W36X652 W36X395 0.0 0.0
2 7.6 W30X211 W36X652 W36X361 0.0 0.0 W30X191 W36X652 W36X395 0.0 0.0
3 11.4 W30X191 W36X652 W36X330 0.0 0.0 W30X191 W36X652 W36X395 0.0 0.0
4 15.2 W30X173 W36X652 W36X330 0.0 0.0 W30X211 W36X652 W36X395 0.0 0.0
5 19 W30X191 W36X529 W36X330 0.0 0.0 W30X211 W36X529 W36X395 0.0 0.0
6 22.8 W30X173 W36X529 W36X330 0.0 0.0 W30X211 W36X529 W36X395 0.0 0.0
7 26.6 W30X211 W36X441 W36X330 0.0 0.0 W30X235 W36X441 W36X395 0.0 0.0
8 30.4 W30X191 W36X441 W36X330 0.0 0.0 W30X235 W36X441 W36X395 0.0 0.0
9 34.2 W30X211 W36X395 W36X330 0.0 0.0 W30X261 W36X395 W36X395 0.0 0.0
10 38 W30X211 W36X395 W36X330 0.0 0.0 W30X261 W36X395 W36X395 0.0 0.0
11 41.8 W30X235 W36X330 W36X330 0.0 12.0 W30X292 W36X330 W36X395 0.0 15.0
12 45.6 W30X235 W36X330 W36X330 0.0 12.0 W33X263 W36X330 W36X395 0.0 15.0
13 494 W33X221 W36X330 W36X330 0.0 12.0 W33X291 W36X330 W36X395 0.0 15.0
14 53.2 W33X221 W36X330 W36X330 0.0 12.0 W33X291 W36X330 W36X395 0.0 15.0
15 57 W33X241 W36X256 W36X330 0.0 12.0 W33X318 W36X330 W36X395 0.0 28.0
16 60.8 W33X241 W36X256 W36X330 0.0 12.0 W33X318 W36X330 W36X395 0.0 28.0
17 64.6 W33X241 W36X247 W36X330 0.0 12.0 W33X354 W36X302 W36X395 0.0 30.0
18 68.4 W33X241 W36X247 W36X330 0.0 12.0 W33X318 W36X302 W36X395 0.0 30.0
19 722 W33X241 W36X210 W36X330 0.0 12.0 W33X318 W36X302 W36X395 0.0 22.0
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Nt 03w wigo soxif sbisteolo

20 76 W33X221  W36X210  W36X330 0.0 120 W33X318  WB36X302  W36X395 0.0 220
21 798 W33X221  W36X182  W36X330 0.0 0.0 W33X291  WB36X231  W36X395 0.0 12.0
22 836 W30X191  W36X182  W36X330 0.0 0.0 W30X235  W36X231  W36X395 0.0 120
23 87.4 W30X191  W36X160  W36X247 0.0 0.0 W30X261  W36X182  WB36X330 0.0 0.0
2 91.2 W27X94  W36X160  W36X247 0.0 0.0 W30X99  W36X182  W36X330 0.0 0.0
25 95 W27X94  W36X160  W36X247 0.0 0.0 W30X99  W36X182  W36X330 0.0 0.0
VA GAPY amio AF ) Jlu (F 0 ol (3 0,590 (Sl 90 jlw (wikigo (g 33 — (ol &) pid \AY



