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Fig. 1  Seismotectonic background in Tianshui basin and its adjacent areas
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Fig. 2 Topography of Tianshui basin
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Fig. 3 Isopach of Quaternary covering layer in Tianshui basin
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Table 1  Calculation parameters of underground media in Tianshui basin
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Fig. 4 Slip distribution on the fault plane and location of the initial rupture point
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2015 Seismic ground motion parameters zonation map of China

BROADBAND GROUND MOTION SIMULATION IN TIANSHUI
BASIN BASED ON A HYBRID METHOD

FU Changhua', WU Jian', GUO Xiangyun', HU Gang', WANG Tao’, LIU Jiamei’
(1. Institute of Geophysics, China Earthquake Adminisiration , Beijing 100081, China;
2. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract; Taking Lixian-Luojiabao fault as a causative fault of an Mw 7.7 scenario earthquake, a hybrid
numerical method combining finite difference method with random vibration synthesis method is adopted to simulate
broadband ground motion field in Tianshui basin, and the ground motion characteristics in the basin are analyzed ,
providing ground motion parameters for analyzing seismic loess landslides. The following conclusions are acquired ;
(1) Finite difference method and random vibration synthesis method are complementary to get broadband ground
motion in the basin. (2) The scenario earthquake causes intensive ground motion in the basin, with PGA ( peak
ground acceleration) of 150 ~900 gal. The largest PGA is located in the southeastern corner of the basin where is
nearest to causative fault, and it decreases with the distance from causative fault. Compared to the north side of
river valley, the south side has larger PGA to induce landslides. (3) The largest PGV is 120cm/s in the basin.
Affected by Quaternary covering layer amplification effect and terrain amplification effect, PGV in the east and the
central parts of the basin are larger than those in the west part. (4) The vertical ground motion shows smaller PGV
in the east part of the basin but larger ones in the west and central parts. Especially at the western most steep
mountains, PGV reaches the maximum. In addition, the vertical ground motion can also reflect the influence of
loess layer, for example, the PGV is also larger in the central part of the south side of the basin.

Key words: Tianshui basin; scenario earthquake; hybrid method; numerical simulation; ground motion parameters



