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Spectrum-time history ratio method and its application to
determination of formation site effect near subway line

Wang Bo® Lei Jun

(School of Earth and Space Sciences, Peking University ., Beijing 100871, China)

Abstract; We deployed seismometers in subway tunnels and on ground in the
vicinity of East Gate of Peking University Station of Beijing Subway Line 4.
Using the vibration data obtained, we proposed a data processing method based
on independent signals, which we called spectrum-time history ratio method,
thus we could obtain stratigraphic site effect and the information of vibration
attenuation characteristics {from subway vibration data and ground vibration
data. Vibration data from different time periods in the same observation point
are analyzed and calculated. The results are highly stabilized and proved a good
consistency with frequency response characteristics of theoretical transfer func-
tion applied in layered half-space medium model based on borehole data. Mean-

while, we also evaluated integrated equivalent attenuation characteristics
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induced by coupled vibration of tunnel wall and the soil and inelastic absorption
of upper layers near the observation points based on the method. Our results
indicate that the peak frequencies of site amplification effect of vibration range
mainly between 3—10 Hz near the East Gate of Peking University Station.
Affected by the vibration of the subway, site resonance exhibits a strong
dependence on direction and a spatial variation.
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Hollow triangles denote the stations deployed in subway tunnels, filled triangles denote the stations

deployed on the ground, and the numbers with a box denote the stations used in this study
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Fig. 2 Acceleration records of NS component at 7:20—7:30 on September 28, 2012

(a) Records from the station No. 200; (b) Records from the station No. 8
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(a) Station No. 200, on NS component; (b) Station No. 8, on NS component
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Table 1 Soil parameters in boreholes
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)5 PR 5 b A ) i Sl ORI A DG, MK 6K R T i 20 L 7 7 A T PN RE v e, PR P

2 AL A5 A H A )2 R BE S e 5 S A R LA
Table 2 Depths of soil layers and comparison between theoretical

and measured results for different stations

DS B—JRIRE BJRIRE HOE VMR SR EMR BENRIRIEEL SCIRIE L
G5 B /m B /m /Hz /Hz CHE AT D AR 2D
8 2.4 19.0 9.6 9.6 3.66 0.57
3 2.8 20. 8 8.6 8.8 3.61 0. 40
10 1.8 20.0 9.2 9.4 3.46 0.38
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Fig. 7 Comparison between measured amplitude ratio-frequency curves and
theoretical transfer function curves (NS component)
(a) Station No. 8; (b) Station No. 3; (¢) Station No. 10
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