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Statistical Analysis of Rotational Components
in Wenchuan Earthquake Near-field Region
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Reduction, Tongji University, Shanghai 200092, China; 2. Shanghai
Institute of Disaster Prevention and Relief, Tongji University,
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Abstract: The seismic records of 25 stations at the sites of
Class T, 1l and IIT in Wenchuan were selected. Their tilt and
torsional components were calculated and statistically analyzed
according to the relationship between translation and
rotational components. The results show that the correlation
between translation and rotational components is robust; if
the peaks of translation component are the same, the rocking
component is larger in softer site; the torsional component is
half of the translational component; the attenuation of

rotational component is slow.
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Tab.1 The seismic station records at rock site
in Wenchuan

HEE/ (107 2m + s77)
YN (== v 3

amass SR

EE I 44 8 306, 57 302.16 266, 64
MEEA 132 7 120,51  142.20  99.12
SCENE 114 6 47. 97 89.13  107.63
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Tab.2 The seismic station records at Class I site

in Wenchuan

HEE/ (107 2m + s77)
YN (== v 3

amass SR

AWK 86 8 289.54  203.45 179,93
KEHRR 112 7 135.10  127.64  82.69
HEHE 110 8 126.29  136.32  88.99
TLHEES 125 8 511.33  458.68  198.28
PR giL 116 8 519.49 350,14 444,33
AR 155 8 297.19  278.96  180.49
AR 12 8 320.94  283.84  357.81
7 BT 49 7 221.26  261.76  211.09
REBE 53 8 246, 49 206,21 143,91
AN 30 8 421,28  349.24 352,48
BB 68 8 824,12 622.91  802.71
TR 152 8 273.74  287.37  177.37
TRy 134 7 173.78  199.85  55.09
RN 66 8 556.17  633.09  581.59
BJINEME 70 8 957. 70 652.85  948.10
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Tab.3 The seismic station records at Class T site
in Wenchuan

HEE/ (107 2m + s77)
YN (== v 3

amass SR

B # 105 7 184, 87 163.99 108,61
1 104 6 41,17 44,16 24,78
A 109 6 54,71 48. 59 13. 06
x#% 110 6 31.31 31. 59 10. 64
g5 109. 8 6 30.03 28. 83 14.52
5 109. 2 6 33.62 36. 07 10. 59
H 109. 5 6 35. 10 30. 59 14,02
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Fig.1 The vertical translational component(left) and tilt rotational components{middle and right)

of the Jiangyou Seismic Station
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Tab.4 The statistical rotational peaks values

of three sites rad » s
BHsE  BRESERGEH REESEGEID #SiESR
12654 0.049 8 0.052 5 0.028 23
I 2573, 0.117 1 0.123 7 0. 067 30
M 24353 0.017 7 0.017 6 0. 009 70
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Tab.5 The statistical translational peaks values

of three sites

107%m « 52

T ZRFE A GEwAL] By

12654 158. 35 177. 82 157,79
11 2554 391, 64 336. 82 320, 32
M 24353 58. 68 54, 83 28. 02
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Fig.2 Attenuation relationship of the torsion

peak value
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Tab.6 The corresponding relationship of earthquake

fortification intensity and design basic
acceleration of ground motion
BRI B 6 7 8 9
WITEA R
ﬂﬂﬁ}ﬁﬁ/g 0.05 0.10€0.15) 0. 20€0. 30) 0. 40
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Tab.7 The corresponding relationship of earthquake

fortification intensity and design basic rotation

of ground motion rad » s72
PR 6 7 8

HEAME  BESR 0.024 0. 042 0. 205

ANEEE HELR 0.011 0.028 0.115
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