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Calculation of seismic angular displacement of gravity quay walls
with backfill sand and groundwater

WANG Ligyan'* , LIU Hanglong'*
(1. Key Laboratory for Ministry of Education for Geomechanics and Embankment Bngineering Hokai University, Namgng 210098, China;
2. Geotechnical Research Institute, Hohai University, Namjng 210098, China;
3. School of Ciil and Architectural Engineering, Jiangsu Unwersity of Science and Technology, Zhenjang 212003, China)

Abstract; The index of liquefaction extent is introduced to consider the effect of excess pore water
pressure of backfill sand with groundwater acting on quay walls movement in the process of earthquake.
The dynamic active earth pressure is calculated by modified Mononobe-Okabe pseudo-static method and
the dynamic water pressure is approximately computed according to the static water pressure. The
horizontal and vertical earthquake load are considered simultaneously and the threshold acceleration
coefficient is determined by equilibrium of the rotating moment and restoring moment. On this basis, a
simple calculation method of seismic angular displacement of gravity quay walls under the action of
earthquake is developed by rotating block method. An application example under ideal ground
acceleration is given. Furthemmore, the effects of parameters such as soil friction angle, wall friction
angle, horizontal seismic acceletation coefficient, vertical seismic acceleration coefficient, submetgence
of backfill, water level in front of the wall as well as the size of the cross section of quay are analyzed .
Key words ; earthquake ; backfill sand; groundwater; gravity quay; liquefaction extent; excess pore water
pressure ; residual angular displacement; modified pseudo-static method
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