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Study of the Seismic Vulner ability of Steel Moment-Resisting Frames
Designed Based on the Tenth Code of the Iranian National
Building Regulations Using Fragility Curves

H. Tajmir Riahi S.M. Omizadeh

Abstract Development of new methods in seismic analysis and increasing application of performance
based seismic design necessitate the study of the seismic performance of structures designed based on
Iranian regulations. In this study the seismic performance of steel moment-resisting frames designed
based on the tenth code of the Iranian national building regulations is investigated. Frames are different
in number of stories, seismic loads, span length and gravity loads. Fragility curves of the frames are
depicted for different performance objectives and their seismic vulnerabilities are examined. Results
indicates that satisfying life safety performance level would ensure the proper performance of frames for
other performance levels and al so the performance of taller framesis more critical than shorter frames.

Key Words Steel Moment-Resisting Frames, Fragility Curves, Incremental Dynamic Analysis, Interstory
Drift Ratio, Seismic Vulnerability.
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Date Earthquake Magnitude Station Component PGA2
Name (Ms) Number (deg) (cm/s?)

06/28/92 Landers 7.5 12149 0 167.8
10/17/89 Loma Prieta 7.1 58065 0 494.5
10/17/89 Loma Prieta 7.1 47006 67 349.1
10/17/89 Loma Prieta 7.1 58135 360 433.1
10/17/89 Loma Prieta 7.1 1652 270 239.4
04/24/84 Morgan Hill 6.1 57383 90 280.4
01/17/94 Northridge 6.8 24278 360 504.2
10/15/79 Imperial Valley 6.8 5051 315 200.2
02/09/71 San Fernando 6.5 80053 90 107.9
10/17/89 Loma Prieta 7.1 58378 0 153.0
10/17/89 Loma Prieta 7.1 57383 90 166.9
04/24/84 Morgan Hill 6.1 47006 67 95.0
07/08/86 Palmsprings 6 5069 45 129.0
01/17/94 Northridge 6.8 24271 0 84.9
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No. Des. T (sec) B (2800) A Sa (ave)
1 3F L=4 0.78 2.56 0.25 1.381
2 3FL=6 0.863 2.39 0.25 1.41
3 3F A=0.35 0.743 2.64 0.35 1.47
4 3F 700,500 0.829 2.46 0.25 1.392
5 5F L=4 0.89 2.34 0.25 1.345
6 SF L=6 0.813 2.49 0.25 1.369
7 SF A=0.35 0.849 242 0.35 1.413
8 5F 700,500 0918 2.3 0.25 1.331
9 8F L=4 1.28 1.84 0.25 0.846
10 8F L=6 1.094 2.04 0.25 1.178
11 8F A=0.35 1.001 2.17 0.35 1.327
12 8F 700,500 1.014 2.15 0.25 1.304
13 12F L=4 1.59 1.59 0.25 0.549
14 12F L=6 1.77 1.48 0.25 0.439
15 12F A=0.35 1.489 1.66 0.35 0.615
16 12F 700,500 1.402 1.73 0.25 0.696
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3F L=4 0.46 0.07
3F L=6 0.42 0.08

3F A=0.35 0.63 0.19

3F 700,500 0.44 0.06
5F L=4 0.44 0.00
5F L=6 0.46 0.00

5F A=0.35 0.60 0.23

5F 700,500 0.43 0.05
8F L=4 0.54 0.26
8F L=6 0.43 0.08

8F A=0.35 0.57 0.50

8F 700,500 0.41 0.00
12F L=4 0.72 0.55
12F L=6 0.84 0.62

12F A=0.35 0.94 0.64

12F 700,500 0.62 0.33

b Slasia Joles cpa sl olid S  Jlaz>
3F L=4 0.077 0.03
3F L=6 0.071 0.01

3F A=0.35 0.105 0.04

3F 700,500 0.074 0.10
S5F L=4 0.072 0.01
S5F L=6 0.076 0.01

5F A=0.35 0.100 0.02

5F 700,500 0.072 0.02
8F L=4 0.091 0.02
8F L=6 0.072 0.01

8F A=0.35 0.095 0.11

8F 700,500 0.007 0.00
12F L=4 0.121 0.12
12F L=6 0.140 0.19

12F A=0.35 0.160 0.24

12F 700,500 0.103 0.14
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3F L=4 0.69 0.01
3F L=6 0.63 0.01
3F A=0.35 0.94 0.00
3F 700,500 0.66 0.00
S5F L=4 0.65 0.00
SFL=6 0.68 0.00
5F A=0.35 0.9 0.01
5F 700,500 0.65 0.02
8F L=4 0.81 0.11
8F L=6 0.65 0.10
8F A=0.35 0.89 0.31
8F 700,500 0.62 0.12
12F L=4 1.09 0.19
12F L=6 1.26 0.17
12F A=0.35 1.42 0.32
12F 700,500 0.93 0.06
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