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ABSTRACT

Most recent seismic design codes include Response Modification Factor(RMF) for determining
equivalent lateral forces. The RMF is used to reduce the linear elastic design spectrum to account for
the energy dissipation capacity, overstrength and damping of the structure. In this study the RMF is
defined as the ratio of the absolute maximum linear elastic base shear to the absolute maximum
nonlinear base shear of a structure subject to the same earthquake accelerogram.

This study investigates the effect of hysteretic model, as well as target ductility ratio and natural
period on ductility based RMF using nonlinear dynamic analyses of the SDOF systems. Special emphasis
is given to the effects of the hysteretic characteristics such as strength deterioration and stiffness
degradation. Results indicate that RMFs are dependent on ductility, period and hysteretic model.
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El A" AQ71E (Azn=S1)

No. Event Name Station Name Event Date | M Component (cpxr?/“;?) (ES/\;) FcGrrlD)
Si-1 Offshore Eureka Cape Mendocino 1994.9.1 72 90 233 -2.4 15
S1-2 Western Washington | Olympia, Washington Hghwy Test Lab| 1949.4.13 7.1 356 -177.8 -17.8 3.7
S1-3 Western Washington | Olympia, Washington Hghwy Test Lab| 1949.4.13 7.0 86 2746 170 *
S1-4 Whitticr Pacoima - Kagel Canyon 1987.10.1 6.1 90 154.9 7.7 1.0
S1-5 Iwate Prefecture Miyako Harbor Works, Ground 1970.4.1 58 NS -189.7 -44 -0.3
S1-6 Iwate Prefecture Miyako Harbor Works, Ground 1970.4.1 5.8 EW 161.8 33 -0.3
S1-7 | Michoacan, Mexico City Caletc De Campo 1985.9.19 8.1 NIOE 137.8 -12.6 3.2
S1-8 San Fernando Lake IIughes, Array Station 4, CAL. 1971.29 6.5 S69E 168.2 57 1.2
S1-9 San Fernando Lake Hughes, Array Station 4, CAL. 197129 6.5 S21W -1435 -8.6 1.7
S1-10 Humbolt County Petrolia, California, Cape Mendocino 1975.6.7 53 S60E -198.7 59 0.6
S1-11 Humbolt County Petrolia, California, Cape Mendocino 1975.6.7 5.3 N30E 103.0 -3.3 04
S1-12 Kem County Taft Lincoln School Tunnel 1952.7.21 77 21 152.7 15.7 *
S51-13 Kern County Taft Lincoln School Tunnel 1952.7.21 77 111 1759 17.7 *
S1-14 Puget Sound Olympia, Washington Hwy Test Lab 1965.4.29 6.5 176 194.3 127 *
S1-15 Long Beach Public Utilities Building 1933.3.10 6.3 180 192.7 29.3 *
S1-16 Long Beach Public Utilities Building 1933.3.10 6.3 270 156.0 15.8 *
S1-17 Imperial Vallcy Hotltville P.O. 1979.1015 | 6.6 225 246.2 44.0 *
S1-18 Imperial Valley Calexico Fire Station 1979.10.15 6.6 225 269.6 18.2 *
S1-19 Coalinga Parkfield Zone 16 1983.5.2 6.5 0 178.7 14.7 *
S51-20 Adak,Alaska,Us Naval Base 197151 6.8 North 85.38 -3.22 1.40
S1-21 Alaska Subduction Cordova, Mt. Eccles School 1964.7.5 52 NIGE 34.20 3.48 0.51
S1-22 Alaska Subduction Chernabura Island 1983.2.14 6.3 NO70E 46.90 3.11 0.34
S51-23 Alaska Subduction Chernabura Island 1983.2.14 6.3 NO70E 16.70 1.05 0.30
S1-24 Dursunbey Dursunbey Kandilli Gozlem Istasyonu 1979.7.18 5.2 NS 233.77 * *
S1-25 Imperial Valley Cerro Prieto 1979.10.15 6.6 135 163.20 * *
S1-26 Loma Prieta Anderson Dam, Lest Abutment 1989.10.18 71 250 59.70 12.13 3.77
$1-27 Mammoth Lakes Long Vallev Dam Left Abutment 1980.5.25 6.1 90 -75.45 7.12 -3.37
S1-28 Mammoth Lakes Long Valley Dam (Right Crest) 1980.5.25 6.1 90 -14772 | 13.06 | -3.89
S1-29 Mexicali Valley Cerro Prieto 1979.10.10 4.1 S33E -42.00 * *
S1-30 Miyagi Prefecture Ofunato Harbor, Jetty 1978.6.12 6.3 EA1S -222.1 14.10 -5.10
S1-31 Mivagi Prefecture Ofunato Harbor, Jetty 1978.6.12 6.3 N41E ~-206.70 | -12.8 | -2.20
S1-32 Morgan Hill Gilroy - Gavilan College 1984.4.24 6.2 67 94.98 ~3.39 047
S1-33 New Ireland Bato Bridge, Papua New Guinea 1983.3.18 77 270 31.60 4.12 1.92
S1-34 San Fernando 800 W. First Street, 1st Floor, LA 1971.2.9 6.5 N53W 138.02 19.36 9.99
S1-35 San Salvador Hotel Sheraton 1986.10.10 54 0 21390 | -1767 | -455
S1-36 San Salvador Hotel Sheraton 1986.10.10 | 54 270 29562 | 2634 4.36
$1-37 Sitka,Alaska Sitka Observatory 1972.7.30 * North -70.11 10.79 9.86
S1-38 WestMorland Superstition Mountain, California 1981.4.26 5.6 135 -10247 | -767 | -2.03
S1-39 Whittier Narrows Garvey Rescrvoir - Control Building 1987.10.1 59 330 468.20 19.78 2.21
S1-40 Whittier Narrows Los Angeles, Griffith Park Observatory | 1987.10.1 5.9 270 133.80 754 0.96
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