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Characteristic analysis of unsteady seepage in the filling and
emptying process of lock chamber

HE Liangde , WANG Chenchen, ZHANG Chengjun, WANG Xinyu
(College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098 , China)

Abstract; In order to study the characteristics of unsteady seepage in the filling and emptying process of lock
chamber with a non-homogeneous layered ground, according to the theory of basis seepage flow, this study divides
the seepage into the consolidation seepage and the instantaneous steady seepage. Based on the finite element
software ABAQUS, the two-dimensional seepage model has been built according to a project example, in order to
simulate the filling/emptying process of lock chamber considering fluid-solid coupling and analyze the
characteristics and effect of unsteady seepage. The result shows that, with the cyclical variations of filling and
emptying, the piezometric level has three characteristics: cyclicity, decay and hysteresis. In the filling and
emplying process, zero velocily points exist. In addition, in the end of emptying process, the infiliration stress of
unsteady seepage is greater than that of steady seepage with a low water level, the stability coefficient decreases and
the possibility of seepage failure grows. Therefore, the influence of unsteady seepage field should be taken into

account in the anti-seepage design of ship lock.

Key words: ship lock; filling and emptying; unsteady seepage ; cyclicity ; hysteresis; zero velocity point; seepage
stability
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Table 1 Permeability coefficient and deformation modulus of primary materials

2 R A FEE 2/m BE/m  BBRAH/(m-s')  BEEE/MPa FEE/ (kg m™
® W 2 IR D 4.8<z<12.3 7.5 7.66x107° 6.8 1420
@ Bt W+ 0.6<:<4.8 4.2 9.03x107~7 12.8 1670
® R b % 124 -1.8<2<0.6 2.4 3.94x107° 16.0 1610
@ Fit WE+ —5<z<-1.8 3.2 9.03x1077 14.5 1700
® W LIRS -8.1<z<-5 3.1 4.20x107° 12.4 1670
© MR+ z<-8.1 4.77x107° 26.3 1710

B AEKFLIREE - B PR 0.4<z<1.2 0.8 4.00x107* 80.0 2030
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