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Distribution characteristics of seismic subsidence of in-test field by explosion
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(1. Key Laboratory of Loess Earthquake Engineering, CEA & Gansu Province, Lanzhou 730000, China; 2. Lanzhou Institute of

Seismology, CEA, Lanzhou 730000, China)
Abstract: The seismic subsidence of loess is a main kind of earthquake disaster in a large loess region, and it cannot be avoided
during project construction. It has been investigated for many years mainly by indoor experiment, while it is rare that it is found
during actual earthquakes or investigated by field tests. The seismic subsidence of loess can be really seen by blast instead of
actual ground motion in typical loess field. So distribution characteristics can be found and factors of the seismic subsidence of
loess can be analyzed. The experimental results show that the strong ground motion can cause seismic subsidence of loess. The
maximum of loess subsidence is 33 mm and the minimum is 13 mm in test field. It is discovered that the settlement distribution
coincides well with the strength of ground motion and spectral characteristics (value of H/V) in the loess field and is partly
controlled by terrain. The seismic subsidence of upper loess layers is less than that of the lower ones in the field tests due to the

closer distance between the lower layers and explosion shots.
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Fig. 1 Experiment of site before explosion
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Fig. 2 A column of soil strata of test field
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Table 1 Physical parameters of loess in test field

WEE gk W TR g
/m 1% /(grem ) /(grem )

4 11.59 1.47 1.32 1.045
8 15.28 1.48 1.29 1.101
12 14.80 1.49 1.29 1.109
16 10.97 1.48 1.33 1.026
20 8.41 1.54 1.42 0911
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Fig. 3 Isoline map for seismic subsidence of loess in test field
induced by explosions
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Fig. 5 Distribution of seismic subsidence along survey lines
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Fig. 6 Relationship between ground motion by explosions and

seismic subsidence of loess
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Fig. 7 Influence of terrain on seismic subsidence of loess
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Fig. 8 Seismic subsidences of loess at different depths
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