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Discussion on the Physical Mechanism of Ridge Shatter Phenomenon
under Traveling Seismic Wave Load

Zhang Zuwu'*, Lin Yuhui® and Yao Lingkan'
(1. Southwest Jiaotong University, Chengdu 610031, China; 2. China Southwest Architectural
Survey and Design Institute Limited, Chongqing 401147, China)

Abstract. Site response and its damage mechanism under earthquake effect is the research focus of seismology
and earthquake engineering. Unique geological hazards phenomenon of high altitude mountain after the Wenchuan
earthquake is beyond the traditional theory. According to the mountain body collapse and mountain top shattering
phenomenon that are generally occurred in Wenchuan epicentral and meizoseismal earthquake areas, theoretical
derivation by wave theory is conducted. By stacking the stress equation of traveling seismic wave in the free surface
which reflect and incident under linearly elastic hypothesis, conclusions are derived that the expression of the total
stress will appear double amplification at X / 4 from the top of the hill, which provide a theoretical explanation for
the 2 phenomenon in high intensity earthquake areas. Combined with the record of monitoring stations in the epi-
central area of Wenchuan earthquake, and based on theories in this paper, the specific scopes of mountain body
collapse and mountain top shattering are predicted, and the theoretical results may provide advice for the road and
railway line selection among high intensity earthquake mountain areas.

Key words: traveling seismic wave; stress superposition; collapse; shattering; geological disaster
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