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Abstract. Mear-ficld seismic motion characteristics are analyred in accordance with records of the
2008 MsE 0 Wenehuan Earthguake measured at Wolong Station, upon which the determination of
seismic load s introduced. Dynamic response features, such as aceclemtion, displacement and
stress, of high steep mock slopes on the banks of Zipingpu Reservoir at a variety of locations
resulting from horzontal seismic force are analyzed with a numerical analysis routine. The dynamic
amplification factor on the slope top 15 determined, keading to a characterzzation of the mode of
failure of the high steep slope. Analyses show that the dynamic amplification factor at the top of the
slopes is about 1.34; however, dynamic response deformation features and stress state at different
positions on the slope vary, Barthquake damage of the high steep rock slopes consists mainly of
partial avalinche of the rock mass at the top of the slopes by joint cutting. Ficld investigations after
the carthquake have partially confirmed the numerical analysis results presented in this paper.

Introduction

The MsB.0 Wenchuan Earthguake of 12 May 2008 struck in a mountainous area, resulting in the
collapse and sliding failure of many slopes. The region affected by carthquake damage has
numerous high steep rock slopes, which resulted in extensive damage as the resull of the burial of
roads and damage to infrastructure caused by the carthquake. To prevent future disasters or, at least,
minimize the losses, it is necessary to fully undestand the carthquake mechanism and, in particular,
the seismic dynamic response characteristics of high steep slopes. Most previous rescarch on the
dynamic response characteristics of slopes under seismic action has considered only the
displacement and acceleration of a slope body under the action of a typical seismic wave [1-5]; no
analyses of the dynamic response of slope bodies to the Wenchuan Earthquake have been reported.
That said, some rescarch has analyzed the mountain destruction charactenstics of the Wenchuan
Earthquake [6-10], discussing the problems from the perspective of engineering geology. However,
they do not thoroughly analyze the dynamic response charactenistics of the mountain slopes based
on special records of Wenchuan Earthguake., This paper specifically addresses the issues
surrounding the evaluation of the dynamic response charactenstics of high steep rock slopes, a topic
that eartier related research has not developed significantly.

Dynamic characteristics of the wenchuan earthguake

Dunng the Wenchuan Earthquake, Wolong Station measured and recorded the seismic acceleration
time history in the cast-west, north-south and longitudinal directions, for which the peak
acceleration of the east-west component was the maximum and is selected here as the model to
caplam dynamic characteristics. Figure | shows the reeord of acceleration time history during the
farst 180s (although the acceleration in the first 20s is almaost zero and not displayed here). In Figure
1, Peak Ground Accelerabion (PGA) In the east s 9.574mis” = 0.976g at a record time of 33s. If
+L.05¢ s deemed as the boundary for judging the effective duration, the effective duration can be
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