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Fig. 1  Geological map of study area: (a) Geological structure map; (b) Lushan aftershocks distribution map
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Tab.1 Main parameters of sensor and acquisition instrument
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Tab.2 Source parameters of typical monitoring data from slope dynamic response of Lushan Renjia Hydropower Station

H 15 I fi) HE/(°) 2JE/(°) RIZ/km & H i/ km EHME ZE WA
2013 -04 -21 17.01:54.6 30.26 102.94 20 4.69 MIL3.8 Py Iy
2013 -04 -21 17.30.27.3 30.30 103.00 20 10.78 Ms4.2 Py i IR sk
2013 -04 -21 22.16:55.7 30.30 102.90 20 9.76 Ms4.3 PO L
2013 -04 -22 03.36.37.1 30.20 102.93 20 2.01 MIA.0 Py A
2013 -04 -22 06:21:09.8 30.27 102.89 21 7.24 ML3.7 PO 75
2013 -04 -22 09.18:.08.7 30.25 102.95 18 3.83 ML3.9 Py I
2013 -04 -23 01.38:.03.4 30.24 102.95 12 2.81 MIL3.5 Py L
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Fig. 6  Aftershocks data and average H/V characteristics of site 1#
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village slope ground shock response of Lushan earthquake in

Analysis of Slope Dynamic Response Inferred from Ambient
Noise and Seismic Data;: The Case of Renjia Slope,
Lushan County, Sichuan, China

OU Jianfeng , LUO Yonghong® , WANG Yunsheng , ZHU Xingmao , ZHANG Yueyue

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

Abstract; “4 - 20” Lushan macroshock triggered off massive dynamic responses from slopes in shock-hit area and
consequently induced a large number of secondary slope failures. In view of frequent aftershocks ensuing from the
earthquake, field observation at the downstream exit of Lushan Shuangshi Gorge near the seismogenic fault was
conducted to investigate the vibration effect of a slope at the water inlet of Renjia Hydropower Station. It was
preliminarily revealed that the peak acceleration in the middle and upper part of the slope was up to 3.4 times,
suggesting a significant amplification effect of the slope, but the site effect of each monitoring point was worthy of
in-depth analysis. In this research, based on the environmental noise test and seismic monitoring data of the slope,
it had performed a comparison analysis of Horizontal to Vertical Spectral Ratio ( H/V) with Standard Response
Spectral (SSR). The study found that the amplification factor of the H/V curve of the slope at a reference point

was about 1.1, indicating a weak site amplification effect. By analyzing the ambient noise at monitoring points on
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the upper slope, it suggested that the peak frequency of H/V as well as SSR both were about 13.0 Hz, and the
amplification coefficient was 1.2 —1. 6. In comparison with seismic monitoring data, ambient noise had a similar
peak frequency characteristics of average spectral ratio curve, but seismic data had a amplification factor of spectral
ratio 1.6 —2. 6. In point of comprehensive study, owing to a relatively single geological structure, the dynamic
effect of the slope was mainly governed by strong topographic factors, with a considerable topographic amplification
effect in the middle and upper part of the slope. By comparative study of slope site effect between environmental
noise and seismic data, both had relatively consistent site predominant frequency, whereas the amplification factor

of the latter was noticeably stronger than that of the former.

Key words: “4 - 20” Lushan earthquake; site effect; ambient noise; horizontal to vertical spectral ratio (H/V) ;

standard spectral ratio ( SSR)



