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2008/5/12,A shocking earthquake(M8.0)
happened in Sichuan Province, China, which
killed 69197 persons and 18222 persons were
disappearance. 374176 persons were injured.



240 480 T20 960 1200
slip(cm)

Rupture

velocity:
km/s

Duration:
120second

(Y.Chen et.al)
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1 The fault is ruptured by -
M7.107.6 sub-faults in
120seconds. &
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Panorama of one zigzag bridge in one park in Jiangyou city
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No.1 stone statue No.1l’ stone statue
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Torsion
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Caused by torsional ground motion ?

Caused by eccentricity of statues ?

Caused by no consistent input motion?
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E-WW acceleration of JiangYou station
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- Simulation method of rotational motions %
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Angel acceleration/radisZ
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Synthesized torsional acceleration
at Jiangyou station(max.0.03rad/s2)
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Calculation model of stone statue




Suppose the input acceleration along width direction is a, the
inertia torque which results from eccentricity is:

/2 1/6 5
L=[L pbf.dwj_mkpbr.dﬂkpm (1/6)]-a

/6

1-k k
= (——bl* +=nr*Dpa
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where t is an integration variable and the moment of inertia
| of the statue is

I = pbr’ -dr + IM kpbr? -dr—[kpﬂr4/2+ kpﬂr2(1/6)2]
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According to inertia torque equivalence principle, equivalent
torsional acceleration is as follows:

(%bﬂ +§7rr21)pa

L
=TT 13 Tk ket karl
[( + Vbl — —

324 162 2 36

(ﬂbz2 + Lzrzz)
= ) 6 - —(u-sin@ +vcos0)
( 13 N Tk )bl3_k7rr _krmrl
324 162 2 36

lp

where, u is the input acceleration in east-west direction, v the input
acceleration in north-south direction and 6 an included angle between
width direction of the statue and the north-south direction. By the
equation, the equivalent torsional acceleration in case 1 (there is a
stone lantern on the top of the statue head) and case 2 (there is not
stone lantern) can be calculated.
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Equivalent torsional acceleration of nine stone lions
in case 1(Max.10rad/s2)



angel Acceleration/radi/s2
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in case 2(max.6rad/s2)



8.
EXperiment: Shaking Table Testing <

[0 Shaking Table (MTS
Size: 4m x 4m
Max specimen weight:
25 tons
Degree of Freedom: 6
L1 Performance
Horizontal X:

1.2 g 100cm/s 100cm
Horizontal Y:

0.8g 60cm/s 50cm
Vertical (£2):

0.7g 60cm/s 50cm




For calculating the rotational motions from the translations,
we should consider two problems:

One is the dispersive curve of wave group velocities, another
is the influence of the input angle of wave.



ve(f)=rlt, - 1

How do get t.?

t ; is arrive time of the nth narrow wave group, which
dominant frequency is f. t is arrive time of the fastest
wave group, which velocity is . In one special area, ¢,
can be chosen as one value. In Sichuan, ¢, is chosen
as 6.5km/s. We could use band filter method get t ;and
t

cf-
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velocities

in China and US
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Consider
l input angle

gbl(co) = ﬂ1:t3(co)sin(9
C
gbz(co) = ;ﬁﬁs(w)COSO

0,(w) = EC_[ 2(w)cosO —ui(w)sin ]
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The fast attenuation is rocking component, then
the translation, the slowest is torsion component.
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1 the peak equivalent torsional acceleration is about 10 rad/s? in
case 1 and is about 6 rad/s? in case 2,but the peak torsional
acceleration is about 0.03rad/s?.

2 There are different dispersive curve of group velocities in
different area.

3 The rocking component attenuates fast then the translation
and torsion component.

4 The long period components of rock motions are richer than
that of rotation motions.

5 The torsional phenomena of the statues on the zigzag bridge
is mainly affected by its eccentricity, the anti-torque caused by
structural eccentricity should be considered in seismic design.
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Great earthquake could stop the clock[ I
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But it couldn’t stop us marching( [ I[]
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