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Numerical Modeling of Water Waves Interaction With Soft Mud Beds:
Based on an Empirical Rheology Model Featured by Hysteresis Loop

Qi Peng, Hou Yijun
(Institute of Oceanology, Chinese Academy of Sciences , Qingdao, Shandong 266071, China)

[Abstract] On the basis of the semi-empirical rheology model of soft mud under such oscillatory external
forces as water waves, a vertical 2-D numerical model is developed for simulating the interaction between surface
water waves and underlying soft mud beds. The rheology model used is featured by remarkable hysteresis loops
in the relationships of shear strain versus shear stress and the rate of shear strain versus shear stress and strong
nonlinearity. A logarithmic grid from the water-mud interface in the vertical direction is employed for numerical
treatment, which increases the resolution of the flow in the neighborhood of both sides of the interface, thus
contributes to reproducing the characteristics of wave boundary. Model verifications are given through
comparisons between the calculated and the measured bed mud mass transport velocities as well as the rate of
decay of surface wave heights.

[Key words] mud mass transport; wave attenuation; soft mud bed; rheological model
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Deep-seated Rupture Zone—a New Seismotectonic Style

Li Yuanjun
( School of civil Engineering, Wuhan University, Wuhan 430072, China)

[Abstract] In hydraulic engineering, deep-seated rupture zones have been discovered in some dam areas,
such as Heishanxia of Huanghe River, Jinpingshan of Yalongjiang River and others. It is a new geological
structure phenomenon. deep-seated rupture zones are usually situated in the pleistoseismit generating faults.
Historic earthguakes frequently occur along the active structure zone. Deep seated rupture zones are 300 m or
more beneath the surface, far exceeding the depth of surface unloading range. They are bound up with the
dynamics effect of rock mass during earthquake happening. This paper discussed the seismologic reasons for the
occurrence of deep seated rupture zones according to elastic wave kinetics.

[Key words] deep-seated rupture zone; pleistoseismic generating fault; unloading; rock dynamics
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