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Evaluation of Response Modification Factors for

Steel Moment Frame Buildings Subjected to Seismic Loads
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ABSTRACT : This study focuses on the seismic behavior of 3-, 9, and 20-story steel moment resisting frame (MRF)
structures de%igned in accordance with the 2000 International Building Code using different Response Modification factors (R

factors), . 8.9, 10, 11. and 12. For a detailed case study, 30 different structures were evaluated for 20 ground motions
representmg the hazard level, which is equal to a 2% probability in 50 years (2% in 50 years). The results showed that the
current R factors provide conservative designs for the 3- and 9-story buildings for the Collapse Prevention performance objective.the 20-story
buildings, which were designed without using the minimum requirement of spectral acceleration Cs prescribed in IBC 2000, did not satisfy the
seismic performance for Collapse Prevention performance.
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= 7= DP1 2 N= DP 2 N=E DP =4 s DP = JE DP =
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FEEEEERFER
1t 257 283|781 w3oxee | 233 257 | 3/8 ] waoxoo | 211 233 | 3/8 | W27x94 | 211 211 0 1/2 | W27x94 193 211 0 3/8 | W27x94
2 257 283 1 W33x118 | 233 257 | 1/2 | W30x116 | 211 233 | 1/2 | W30x108 | 211 211 0 3/8 | W30x90 193 211 0 3/18 | W27x94
3 257 283 0 W21x68 | 233 257 0 W18x65 | 211 233 0 W18x55 | 211 211 0 0 W18x55 193 211 0 0 W18x50
9% 3ty MA
1 | 500° 550 0 | W36x150 ] 455 500 0 | W36x135] 426 455 0 | W33x130{ 398 426 0 0 | W33x118] 370 398 0 0 | W33x118
2 | 500 550 0 | W36x150] 455 500 0 | W36x135| 426 455 | 1/8 | W33x130 ] 398 426 0 1/8 | W33x118 | 370 398 0 3/8| W33x118
3 455 500 0 | W36x150 | 398 455 | 1/8 | W33x130{ 370 426 | 1/4 | W33x130 | 342 398 0 1/4 } W33x118 ] 311 370 0 1/4 | W30x108
4 455 500 0 | W33x141 | 398 455 | 1/8 | W33x130| 370 426 | 1/8 | W33x130 | 342 398 0 1/8 { W33x118 | 311 370 0 1/4 | W30x108
5 398 455 | 1/8 | W33x141] 370 398 | 1/2 | W33x130 | 342 370 | 3/8 | W30x108 | 311 342 0 3/8 | W30x99 283 311 0 1/2 | W30x99
6 398 455 0 | W33x141] 370 398 | 1/8 | W30x108 | 342 370 | 1/4 | W30x108 } 311 342 0 1/4 | W30x99 | 283 311 o} 1/2 | W30x99
7 283 398 0 | W30x116 | 257 370 0 | W30x108 ] 233 342 0 W30x90 | 211 311 | 1/8 1/4 | W30x99 193 283 | 1/8 3/8 | W27x84
8 283 398 0 | W30x116 | 257 370 0 | W30x108 | 233 342 0 W30x90 | 211 311 0 0 W27x84 193 283 0 0 W27x84
9 257 283 0 W27x94 | 233 257 0 W27x84 | 211 233 | 1/8 | W24x76 193 211 0 114 | W24x68 176 193 0 1/4 | W24x68
R | 257 283 0 W21x62 | 233 257 0 W21x50 | 211 233 o} W21x44 1893 211 0 0 W21x44 176 193 0 0 W21x44
NEECEERFEN
020 279°[ o W14x22 2.0 250 0 W14x22 20 250 0 W14x22 2.0 229 0 0 W14x22 20 229 0 0 W14x22
1 208 279 | 1/8 | W30x90 2.0 250 | 1/4 | W27x84 20 250 | 1/4 | W27x84 2.0 229 0 1/4 | W24x76 2.0 229 0 1/8 | W24x68
21208 279 | 1/8]| W30x90 2.0 250 | 1/4 | W27x84 20 250 | 174 | W27x84 20 229 0 1/4 | W24x76 2.0 229 0 1/8 | W24x68
31125 250 | 1/4| W30x90 | 1.25 250 | 1/4 | W27x84 | 125 229 | 3/8 | W27x84 | 1.25 229 0 1/4 | W24x76 | 1.25 229 0 1/8 | W24x68
4 {125 250 | 1/4] W30x90 | 125 250 | 1/4 | W27x84 | 1.25 229 | 3/8 | W27x84 | 1.25 229 0 1/4 | W24x76 | 1.25 229 0 1/8 | W24x68
51125 250 | 1/4| W27x84 | 1.25 250 | 1/4 | W30x90 | 125 229 | 3/8 | W27x84 | 1.25 229 0 3/8 | W27x84 | 1.25 229 0 1/4 | W24x76
6 125 250 | 1/4 | W30x90 1.0 229 | 3/8 | W30x80 1.0 229 | 1/2 | W27x94 1.0 207 0 112 | W27x84 1.0 176 0 1/2 | W24x76
7 1125 250 | 1/4 | W30x90 1.0 229 | 3/8 | W30x90 1.0 229 | 172 | W27x94 1.0 207 0 112 | W27x84 1.0 176 0 12 | W24x76
8 |125 2501 1/4 | W30x90 1.0 229 | 3/8 | W30x90 1.0 229 | 172 | W27x94 1.0 207 0 112 | W27x84 1.0 176 0 112 | W24x76
9 1.0 229 | 3/8 | W30x90 1.0 229 | 3/8 | W30x90 1.0 207 | 5/8 | W27x94 1.0 176 0 518 | W27x84 1.0 176 0 112 | W24x76
10] 1.0 229 | 3/8 | W30x90 1.0 229 | 3/8 | W30x90 1.0 207 | 5/8 | W27x94 1.0 176 0 5/8 | W27x84 1.0 176 0 172 | W24x76
11 1.0 229 | 3/8 | W30x90 1.0 229 | 3/8 | W27x84 1.0 207 | 5/8 | W27x94 1.0 176 0 5/8 | W27x84 1.0 176 0 172 | W24x76
121 10 229 | 3/8| W30x90 | 0.75 176 | 5/8 1 W27x84 | 0.75 176 | 5/8 | W24x84 | 0.75 176 o} 1/2 1 W24x76 | 0.75 162 0 5/8 | W24x76
131 1.0 229 | 3/8 | W30x90 | 0.75 176 | 5/8 | W27x84 | 0.75 176 | 5/8 | W24x84 | 0.75 176 0 1/2 | W24x76 | 0.75 162 0 5/8 | W24x76
141 1.0 229 | 3/81 W30x90 | 0.75 176 | 5/8 | W27x84 | 0.75 176 | 5/8 | W24x84 | 0.75 176 0 1/2 | W24x76 | 0.75 162 0 1/4 | W24x62
151075 192 | 1/2 | W27x84 | 0.75 176 | 5/8 | W27x84 | 0.75 176 | 5/8 | W24x84 | 0.75 176 0 1/2 | W24x76 | 0.75 162 0 1/4 | W24x62
161 075 192 | 1/2| W27x84 } 0.75 176 | 5/8 | W27x84 | 0.75 176 | 5/8 | W24x84 | 0.75 176 0 1/4 | W24x62 | 0.75 162 0 1/8 | W24x55
171075 192 | 1/2 | W27x84 | 0.75 176 | 1/8 | W24x55 | 0.75 176 | 1/8 | W24x55 | 0.75 176 0 1/4 | W24x62 | 0.75 162 0 1/8 | W24x55
18] 05 146 | 3/4 | W27x84 05 146 | 1/4 | W24x55 0.5 131 | 3/8 1 W24x55 05 146 0 3/8 | W24x62 0.5 131 0 3/8 | W24x55
19| 05 146 | 3/8 | W24x62 0.5 146 | 1/4 | W24x55 05 131 0 W18x46 0.5 146 0 0 W18x35 05 131 0 0 W18x35
20| 05 131 | 1/8 | W18x40 05 131 0 W18x35 0.5 117 | 1/8 | W18x46 05 104 o} 1/8 | W18x35 0.5 94 0 1/8 | W18x35
R 05 131 0 W16x31 0.5 131 0 W16x26 0.5 117 0 W16x26 0.5 104 0 0 W14x26 0.5 94 0 0 W14x22
1. Doubler plates, 2. 215 715, 3. 2 715, 4. W14S] FAI 3211 92 T2 =01 ATBE,; 5. W14x257, 6. W14x500
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9 2.1 971 20 79| 23 761 24 65| 21 40 18 83 19 84 17 55120 79| 26 73 16 93

10| =27 89|27 46| =7 51133 88| 126 68 | 138 62 | &1 33| 8F 91|82 46| 34 46| 27 35
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