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ABSTRACT: The investigation of the earthquake damages during the Tangshan big earth-

quake in 1976 showed us that the

digstribution of the
in Beijing City corresponds to the both wings of the

anomalous zones of shock calamities
Beijing depression in geology, Ug-

ing the method of supersonic seismic model experiment, we study the earthquake ground

motion on the Beijing depression,

Cutting a section crossing over the long axis of the

Bei jing depression, and simplifying the coverlayers and bedrocks regspectively into two

homogeneous bodies, we design the model in the
The resulis are well in correspondence with the

light of the requirements of similarity,
earthquake damages in Beijing City during

the Tangshan big earthquake in 1976, The works of this paper indicate that supersonic

modelling is a sufficient means
motion,

1 INTRODUCTION

The earthquake ground motion is one of the
direct causes which produce earthquake
damages, and site condition is a main fac-
tor which effect the differences of the
earthquake ground motion on a local area.
The investigation on the earthquake dam-
ages in Beijing district after Tangshan
big earthquake in 1976 showed that there
were two anomalous zones of shock calami-
ties along NE direction in Beijing City
which correspond to the outline above the
depression of the underlying bedrock (see
Peng & Hao(1985) ),and other examples of
shock calamities also showed that underly-
ing bedrock topography is a very important
site factor effecting the earthquake ground
motion,

In 1985, Hao et al, had studied the ef-
fecys of the underlying bedrock topography
in Beijing City on earthquake ground motion
by means of dynamic finite element method.
Owing to the limit of means and the method,
some important factors effecting the earth-

Quake ground motion, such as the resem-

blance between modelling centrum and natu-

B ral centrum and the incident direction of

- seismic wave etc, are not able to be con-

sldered,
The characteristics of the supersonic

| m‘ make it possible to consider the fac-

| mlmm structures of a site etc.

for investigating the problems of earthquake ground

simultaneously. This paper uses the method
of supersonic seismic model experiment in
the study about the effects of underlying
bedrock topography on the earthquake ground
motion, and it is a primary attempt.

2 THE SEISMOGEOLOGICAL BACKGROUND

Bei jing district is situated in the north-
western part of North China plain, where
developed faults along NE direction during
the Yanshan Movement, forming the embryonic
form of swell and depression structure.
Babaoshan fault (Fb), Nanyuan - Tongxian
fault (Fn) and Xiadian fault (Fx) cut out
western Beijing uplift, Beijing depression,
Daxing uplift and Dachang depression, and
moved many times in the geological devel=-
opment later, The faults along NW direc-
tion, coming out mostly in the form of the
faults acrosas the above faults along NE
direction are of apecial characteristics
of movement, All of these make up of the
basic outline of active structure there,
Since Quaterary, due to the contempora-
neous fault features of each main fault in
Bei jing district (Peng et al,(1981)), the
Palaeogene System in uplift region have
been denuded., On the ground surface, the
original topography of a depression between
two uplifts has disapeared basically, but
the form of original bedrock structure be-
comes more apparent, forming complicated
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Fig,1 T™e bedrock geological structures in Beiljing depression
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™e Precenozoic bedrock consists of solid
strata of Mesozoic and Paleozoic erathem as
yell as Sinian suberathem, and the covering
jayer consists of half-cemented strata of
rertiary System (with thickness of 1000 -
1500. M) and loose s0il of Quatemary Sys-
tem (with thickness of 20 - 100 M).
Crossing over the anomalous zone of shock
scalamities 1in the northwest of the City,
the section of the ?%te is cut over the
long axis of the Bei jing depression(section

“ I AR Fig-1r Xz, Xs, Qm, and Tt repre-
gent Xighimen, Xisi,Qianmen and Tiantan

respectively.), @s shown in Fig.2.

According to the study of the historical

earthquakes in Beijing district, recent
period may still fall in the active period

of earthquake, and earthquakes over S M
may take place during the working and ex-
isting of buildings in the district, so it
has important practical significance to
invegstigate the earthquake ground motion

on the Beijing depresaion.

5 MODEL DESIGN AND EXPERIMENT SYSTEM

The main object of the study in this paper
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Fig.2 The seciion of the site
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Table 1. The multiples of amplitudes on
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dent direction of bedrock seismic waves.

In order to eliminate the effects of
incident wave strength varying and of cover=
ing layer medium absorption, and to make
the aetion of underlying bedrock topogra=
W'Wmt, the correction to the meas-
ured values i corrected
section is shown in Fig. the
effect of bedrock surface apparent some-

what, For example, the high value &I%%

shalow parts at X=14cm

. nearby the

show that seismic waves converge at tht;e
place, but the low value areas nearh.}r. -
comers of two steps in the middle giverge
depression show that seismic waves

at these places,

& MODELLING EARTHQUAKE RESPONSE SPECTRA

gelect the modelling earthquake ground

motions at two points

of X=8cm and X=14cm
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