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The tectonic mechanism of ground fissures in Shaanxi Weihe basin
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Abstract; The distribution of Q values, the focal mechanisms of the earthquakes after 1965 with magnitudes
greater than 3.0 and the characteristics of the stress and deformation field in Weihe basin and its adjacent
areas were studied in this paper. The results show that in Weihe basin, especially in the eastern part of the
basin, such as the area of Xi’ an city, the ground fissures are rooted in the deep geological structures. The
results show that in the eastern part of Weihe basin, there lies loose and weaker sedimentary layers with very
large thickness which extended nearly in the direction of NE. Xi’ an area lies in the eastern part of the basin
with low Q value, and also lies in the edge of the abrupt gradient belt of Q value and the sedimentation
gradient belt of Quaternary system. These two gradient belts all lie in the direction of fairly NE, this direction
is consistent with the strike of Lintong-Chang’ an fault and the extended direction of the ground fissures in Xi’
an city. These facts show that the ground fissures in this area are rooted in the deep geological structures. The
mechanisms of the earthquakes in Weihe basin and its adjacent areas show that the main stress is horizontal

tensile stress with NNW direction in this region. Under this stress field, in Weihe basin, the normal faults
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generate easily and behave actively with the direction of NE-NEE, and in the area near the surface of the

earth, the ground fissures emerge with vertical subsidence and horizontal extension, so the direction of these

ground fissures are also NEE. The results of deformation survey in this region shows, compared with the

northern and southern edges of Weihe basin, the tensile strain in the central part of Weihe basin is higher, it

is easier for the forming of ground fissures there under this stress field. Thus, the ground fissures in Weihe

basin mainly emerge in the central parts of the basin, such as Xi’ an, Xianyang, Lintong and Sanyuan.
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Fig.1 Tectonic faults and ground fissures of Weihe basin
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Fig.2 Q value distribution in Weihe basin and

its adjacent areas
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Fig.3 Isolines of the depth of Quaternary system
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in Weihe basin and its adjacent areas
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