
Geophysical Research Abstracts
Vol. 18, EGU2016-7509, 2016
EGU General Assembly 2016
© Author(s) 2016. CC Attribution 3.0 License.

Revisit the classical Newmark displacement method for
earthquake-induced wedge slide
Che-Ming Yang, Hui-Yun Cheng, Wen-Jie Wu, Chang-Hsuan Hsu, Jia-Jyun Dong, and Chyi-Tyi Lee
National Central University, Graduate Institute of Applied Geology, Jhongli, Taiwan (jjdong@geo.ncu.edu.tw)

Newmark displacement method has been widely used to study the earthquake-induced landslides and adopted to
explore the initiation and kinematics of catastrophic planar failure in recent years. However, surprisingly few re-
searchers utilize the Newmark displacement method to study the earthquake-induced wedge slide. The classical
Newmark displacement method for earthquake-induced wedge sliding assumed the wedge is rigid and the vertical
acceleration, as well as the horizontal acceleration perpendicular to the sliding direction, is neglected. Moreover,
the friction coefficients on the weak planes are assumed as unchanged during sliding. The purpose of this study
is to test the reasonableness of the aforementioned assumptions. This study uses Newmark displacement method
incorporating the rigid wedge method (RWM) and maximum shear stress method (MSSM) to evaluate the influ-
ence of wedge deformation. We design the geometry of the wedge and input the synthetic seismicity to trigger
the wedge slide. The influence for neglecting the vertical and horizontal (perpendicular to the sliding direction)
accelerations is also assessed. Besides, this research incorporates the velocity-displacement dependent friction law
in the analysis to evaluate the influence of constant friction coefficient assumption. Result of this study illustrated
that the aforementioned assumptions have significant effects on the calculated permeant displacement, moving
speed, and failure initiation. To conclude, this study provides new insights on the initiation and kinematics of an
earthquake induced wedge slide.


