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Assessment of spectrum modification factor for design of steel moment frames in
near fault regions
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ABSTRACT ARTICLE INFO
Iranian Seismic design code (standard No. 2800) increases the design Received: 04/02/2017
spectrum ordinates by a modification factor (N factor), to consider the Revised: 03/06/2017
damaging effects of near fault ground motions in design procedure of Accepted: 14/06/2017

structures. Accordingly, the spectrum modification factor depends on
fundamental period of vibration and seismicity level of the region. In this

paper, the preciseness of the expression given by Iranian seismic design Keywords:

code for calculation of spectrum modification factor is examined and Design spectrum
estimations are suggested for N factor by evaluating the near fault effects modification _

on inelastic seismic response of steel moment-resisting frames. For this Near fault ground motions
purpose, the response spectrum shape and nonlinear seismic response of Steel Moment Frame
sample structures are evaluated for one set of far fault and three different Incremental dynamic

sets of near fault ground motions. Incremental dynamic analysis is utilized analysis

to obtain the seismic response of the sample frames (including five steel
frames with 3 to 15 stories) in various intensity levels. The results of the
study demonstrate that modification factors provided by standard No. 2800
does not precisely take account the effects of near fault excitations on
inelastic seismic response of steel moment-resisting frame structures. Also,
it was found that there is no meaningful relationship between spectrum
modification factor and structural period.
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(SP set) olbsos o slessS

olous Es8s Jlw g al3)5 Mw R(km) Tp(s) Tm(s) PGV (cm/s) PGV/PGA (s)
1 1983 Coalinga-05, Oil City 5.8 8.46 0.7 0.47 41 0.05
2 1986 Taiwan SMART1(40), SMART1 M07 6.3 4.04 1.6 1.17 36 0.16
3 1986 N. Palm Springs, North Palm Springs 6.1 4.04 14 0.76 74 0.11
4 1987 Whittier Narrows-01, Downey - Co Maint Bldg 6 20.82 0.8 0.7 30 0.13
5 1987 Whittier Narrows-01, LB - Orange Ave 6 24.54 1 0.69 33 0.13
6 1989 Loma Prieta, Gilroy Array #2 6.9 11.07 1.7 0.79 46 0.11
7 2004 Parkfield 02-CA, Fault Zone 9 6 2.85 1.13 0.91 24 0.16
8 1995 Kobe, Japan, Takarazuka 6.9 0.27 1 0.9 73 0.11
9 1995 Kobe, Japan, Takatori 6.9 1.47 1.6 1.28 170 0.25
10 1997 Northwest China-03, Jiashi 6.1 17.73 1.3 0.67 37 0.14

(MPset) Ly Ly glos s,
1 1979 Imperial Valley-06, El Centro, Array #3 6.5 0.34 24 0.92 44 0.13
2 1979 Imperial Valley-06, El Centro Array #6 6.5 1.35 3.8 1.69 112 0.26
3 1980 Irpinia, Italy-01, Sturno 6.9 10.48 3.1 1.21 41 0.19
4 1981 Westmorland, Parachute Test Site 59 16.66 3.6 091 36 0.21
5 1987 Superstition Hills-02, Parachute Test Site 6.5 0.95 2.3 1.17 107 0.26
6 1989 Loma Prieta, Alameda Naval Air Stn Hanger 6.9 71 2 1.07 32 0.15
7 1992 Erzincan, Turkey, Erzincan 6.7 4.58 2.72 1.55 95 0.2
8 1992 Cape Mendocino, Petrolia 7 8.18 3 0.75 82 0.14
9 1994 Northridge-01, Jensen Filter Plant 6.7 5.43 35 1.07 67 0.13
10 1994 Northridge-01, Newhall - W Pico Canyon Rd 6.7 5.48 2.4 1.63 88 0.21
(LP set) aaly sy (slos 5
1 1979 Imperial Valley-06, EC County Center FF 6.5 7.31 45 1.33 54 0.31
2 1979 Imperial Valley-06, El Centro Array #11 6.5 1245 7.4 0.55 41 0.11
3 1979 Imperial Valley-06, El Centro Array #7 6.5 0.56 4.2 1.37 109 0.24
4 1979 Imperial Valley-06, El Centro Differential Array 6.5 5.09 5.9 0.77 60 0.15
5 1979 Imperial Valley-06, Holtville Post Office 6.5 7.65 4.8 0.81 55 0.22
6 1989 Loma Prieta, Saratoga - Aloha Ave 6.9 8.5 45 0.96 56 0.16
7 1992 Landers, Yermo Fire Station 7.3 23.62 7.5 0.96 53 0.24
8 1999 Chi-Chi, Taiwan, CHY101 7.6 9.96 4.8 1.07 85 0.19
9 1999 Chi-Chi, Taiwan, TCU101 7.6 2.13 10 0.87 68 0.33
10 1999 Chi-Chi, Taiwan, TCU136 7.6 8.29 10 0.99 52 0.31
S 5l 590 5o 555y acgoze 1 ¥ Jgu
oLous Es8s Jlw 5 a5 Mw R ((km) Tm(s) PGV (cm/s) PGV/PGA (s)

1 Chi-Chi CHY101-W, Taiwan, September 20, 1999 7.6 11.14 1.29 70.64 0.2

2 Imperial Valley, H-E01240, October 15, 1979 6.5 104 0.75 31.58 0.1

3 Loma Prieta, G02090, October, 1989 6.9 12.7 0.88 40.21 0.13

4 Loma Prieta, G03090, October 18, 1989 6.9 14.4 0.92 44.72 0.12

5 Northridge, CNP 196, January 17, 1994 6.7 15.8 0.8 60.7 0.15

6 Northridge, LOS000, January 17, 1994 6.7 13 0.7 43.1 0.11

7 Tabas, BOS-T1, September 16, 1978 7.4 26.1 0.77 15.44 0.11

8 Kobe, HIK00O, January 16,1995 69 9572 0.9 20.22 0.23

9 N. Palm Springs, TFS000, July 8, 1986 6.06 648 0.37 6.9 0.06

10 Manijil 1990, BHRC Rudsar 7.37 64.67 0.69 11.54 0.12
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