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A GROUND MOTION ATTENUATION MODEL DEPENDENT ON
THE RUPTURE DIRECTION OF SEISMIC SOURCE

Liv HanxiNg, Wane SuvyuN aND SHI ZHENLIANG

(Institute of Geophysics, State Seismological Burean)

Abstract

In this paper, the expressions of peak ground motion acceleration and r. m. s acceleration
have been derived, based on the Haskell’s @-cube radiated spectrum of source model, plus the
terms of anelastic attenuation, geometrical spreading and enlargement factor of free surface.
“Then, a ground motion attenuation model dependent on the rupture direction of the seismic
source from the expressions has been recommended. The formula is as the following:
In(@)=Cy+ C; X M,+ C; X InR+ C, xR+ C, X In(D(6))+Cs X d(0)+C¢X S
Where a is a parameter of peak acceleration or RMS acceleration for the directivity functions of
D(8) and d(8), respectively. '

The results of uni-magnitude regressions inlicated that the model proposed in this paper
is more adequate than the euqi-distance circle model, utilizing the acceleration data of the Mor-
gan Hill and Imperial Valley earthquakes which abound with ground motion records. Standard
deviations may be reduced by 0.1 to 0.2, compiring the model developed in this paper with
the conventional attenuation model, for instance,the Joyner and Boore’s model. The ground
motion attenuation model dependent on rupture direction of seismic source developed in this
paper may be applied to earthquakes with different patterns of faults, for example, to unila-
teral or bilateral strik-slip and dip-slip rupture and reverse rupture patterns. The inadequacy
of the circle distribuation of Cornell’s piont source model and the narrow-long ellipse distribua-
tion of fault rupture model with equi-distance alsc may be improved. Finally, The formulas
of PGA and RMS accelerations attenuation dependent on the rupture direction of the seismic
source are presented for the Western United States.



