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Fig. 1  Location of the monitoring points on the Renjia village slope
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Fig.2  Monitoring geological profile ofthe Renjia village
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Table 1  The basic information from the monitoring points
Station No. Altitude/m From the bottom height difference /m Longitude Latitude Lithology
1# 723 21 30°12°58.9"  102°56°17.33"

2# 797 95

30°13°0.1"  102°56°13.82"
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Table 2 The basic information of the aftershocks which are more than 4 magnitude
Distance from the Magnitude Reference
Date Time
Latitud( N) /° Longitude( E) /° Depth/km  earthquack epicenter/m type and magnitude values plance name
2013 -04 -21  17:30:27 30.30 103.00 20 10 779 Ms4.2
2013 -04 -21  22:16:56 30.30 102.90 20 9763 Ms4.3
2013 -04 -22 03:36:37.1 30.20 102.93 20 2011 ML4
2013 -04 -23 05:54:49.5 30.35 103.00 20 15 760 Ms4.5
2013 -04 -23 22:07:15.7 30.31 102.92 19 10 193 ML4
2013 -05-01 02:14:15.5 30.20 102.90 20 4091 Ms4.2
Google
3 4
Table 3 The characteristics of ground shock parameters of the aftershocks which are more than 4 magnitude
« )
Time of earthquake  Altitude _ The maximum peak aceleration/( m/s”) Dominant frequency/Hz Arias intensity/( m/s)
( magnitude) /m EW NS UDb EW NS UDb EW NS UD
797 0.449 363  0.689 689  0.450 353 8.07 9.43 4.81 0.002473 0.003 791 0.000 356
2013 —04 -21( Ms4.2)
723 0.373 431 0.326 932 0.293 377 5.24 8.81 3.93  0.001 849 0.001 430 0.000 268
797 0.155007 0.147 808  0.117 068  10.54 14.38 6.47  0.000 575 0.000 522  0.001 929
2013 -04 -21( Ms4.3)
723 0.083232 0.112617  0.099 014  12.53 3.31 6.54 0.000 170 0.000 286 0.000 034
797 0.533 896  0.523 911 0.632 873 8.79 6.69 7.91  0.003 769 0.002 277 0.000 317
2013 —-04 —-22( M14)
723 0.230 681 0.444 239  0.387 251 6.22 6.63 4.74  0.000 568 0.002 128 0.000 194
797 0.080 578  0.050 173 0.044 704 9.38 18.07  7.53  0.000253 0.000 149 0.000 062
2013 —04 -23( Ms4.5)
723 0.053 447  0.061232  0.039 528 7.49 4 7.52  0.000 124 0.000 071 0.000 030
797 0.090 601 0.060 405  0.055 394 9.69 10.94 6.46  0.000 306 0.000 240 0.000 133
2013 - 04 —23( ML4)
723 0.067 599  0.050 942  0.043 977 10.09 9.34 6.59 0.000 112 0.000 124  0.000 094
797 0.475915  0.575047  0.233 652 8.84 9.28 7.11  0.004 597 0.004 855 0.000 041
2013 —05 -01( Ms4.2)
723 0.484943  0.318976  0.233652 10.26  9.53 7.11  0.002 454 0.003 145 0.000 020
. T
* o 1, :gl Pa*( 1) di
1.4 2.1 o
1.3 1.9 & 20 70 .
EW 43 ”
NS o (Ia)
( 3)
0.004 855 m/s
24 o 0.003 145 m/s .5
N 1/5
6.9 1o
>1

<1
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3
Fig.3 The comparison of the waveforms from monitoring points
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Table 4  The response spectrum characteristic period of
component from the monitoring points /(T/s)
N Monitoring Horizontal north Horizontal east— Vertical
Aflershock
. points  south direction  west direction direction
1# 0.110 0.11 0.070
2 2013 —04 —21( Ms4.2) 2013 —04 01300011t 2)
_22( M]_A-) ( 24 0.120 0.08 0.080
P 15 1# 0.075 0.06 0.050
20130422( ML4)
24 0.060 0.07 0.055

0.050.10.2
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Fig.4 (Ms4.2) The acceleration response spectra

5 (M)

Fig.5 ( Ml4) The acceleration response spectra
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5 GB5001 -2001

Table 5 Characteristic period specified in each GB5001 —2001 /( T/s)

Sity category

Design earthquake group 1 I m I\% o

0.25 0.35 0.45 0.65

0.3 0.4 0.55 0.75 16

0.35 0.45 0.65 0.9 N
4

1# 2#
6.
24 5
1.67 3.45,
( 150 m) . .
2 74 m o
)
6 2#

Fig. 6  The amplification coefficient of 2# monitoring point” s PGA
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Table 6  Comparison of most peak acceleration and main frequency
2009 -05 - 14 4.2Ms
Measuring point The maximum peak acceleration 10° m/s? Main frequency value/Hz
and height East-west North-south Vertical East-west North-south Vertical
Qingchuan Measvring point] (805 m) 30.85 33.81 29.38 20.69 18.63 20.46
Measvring point2( 875 m) 15.23 542.08 12.08 5.52 3.6 5.73
Multiple relationship 0.49 16.03 0.41 0.27 0.19 0.28
2013 -04 -21 4.2Ms
Measuring point The maximum peak acceleration 10° m/s? Main frequency value/Hz
and height East-west North-south Vertical East-west North-south Vertical
Measvring point 1( 723 m) 373.43 326.93 293.38 5.24 8.81 3.93
Measvring point 2( 797 m) 449.36 689.69 450.35 8.07 9.43 4.81
Multiple relationship 1.20 2.11 1.54 1.54 1.07 1.22
Lushan 2013 -05 -01 4.2Ms
Measuring point The maximum peak acceleration 10° m/s? Main frequency value/Hz
and height East-west North-south Vertical East-west North-south Vertical
Measvring point 1( 723 m) 484.94 318.98 233.652 10.26 9.53 7.11
Measvring point 2( 797 m) 475.92 575.05 233.652 8.84 9.28 7.11
Multiple relationship 0.98 1.80 1.00 0.86 0.97 1.00
2. 11; 2. N
N 1.0~2.0 m o
16. 03,
3. 1#
o 4.81 ~22.81 2# 3.31 ~20.9%4
1 o 4.
o 2 o
5.
'IX .
o ( 1)
6 .
1 2# 7
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Monitoring Result Analysis of Renjia Village Slope Ground Shock
Response of Lushan Earthquake in Sichuan China

ZHANG Lei WANG Yunsheng LUO Yonghong

( State Key Laboratory of Geohazard Prevention and Geoenvironment Protection( Chengdu University of Technology) Chengdu 610059 China)

Abstract: A illustrious phenomenon of the disaster induced by Lushan earthquake is the topography amplification
effect. The research group just in the next day after “4 * 20” Lushan earthquake assigned two seismic instruments
at the bottom of the valley( 1# monitoring point) and the middle of the slope( 2# monitoring point) respectively in
the Renjia village meizoseismal area and collected a amount of data. The paper seeks to research the seismic re—
sponse characteristics and topographic amplification effect through the analysis of the monitoring data. The analysis
of the data indicates that the amplification coefficient of 2# monitoring point’ s PGA is from 1 to 3.4 illustrating that
the seismic energy of the 2# monitoring point is much more than #1 monitoring point. The computation of the Arias
intensity shows that the maximum of 2# monitoring point’ s Arias intensity is 0. 004 855 m/s and the counterpart of
1# monitoring point is 0. 003145 m/s the former is as 1.5 times as the latter. The maximum of the Arias intensity
amplification coefficient is 6.9. According to the fouriers spectrum analysis it represents that the dominant frequen—
cy of 1# monitoring point is 4. 81 ~22.81 Hz and that of 2# monitoring point is 3.31 ~20. 94 Hz which indicates
that the protrusion terrain has not influence on the number of earthquake waves. By comparison with Qingchuan mo—
nitoring achievement it has been verified that the soft covering layer amplifies the low frequency part of seismic
wave and filters the high frequency part; threeside hanging mountain shows much more fierce amplification effect.

Due to the monitoring data’ s computation and analysis it is concluded that under earthquake condition the protru-—
sion terrain has obvious amplification effect on the ground acceleration. Therefore the rock mass in this area is
much more easier to reach the strength limitation increasing the number and the scale of the collapse the landslide
and the crack. It is suggested that we should take full consideration of the topography amplification effect when we

choose the field and make the urban plan in the mountain areas.

Key words: Lushan earthquake; Renjia village; slope ground shock response; monitoring result; topography amplifi-

cation effect



