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Effect of Initial Impounding Speed on High Core Rock-fill Dam

WANG Nian-xiang', ZHANG Wei-min', ZHANG Dan*, GU Xing-wen'

(1. Nanjing Hydraulic Research Institute, Nanjing 210024, China; 2. Chengdu Investigation and Design Institute,
CHECC, Chengdu 610072, China)

Abstract: The hydraulic fracturing of high earth—rockfill dams has been widely concerned. When the
initial and middle diversion tunnels are plugged, the reservoir water level may rise rapidly, and“water
wedging” actions may be induced. The crack in the core and different of initial impounding speed for
Changhe Dam are simulated in centrifuge modeling tests. The faster the initial impounding speed is,
the rapider the difference of water pressure of the core near crack increases, and the larger the maxi-
mum difference is. The ultimate initial impounding speed of the dam is 25.5 m/d.

Key words: high core rock-fill dam; velocity of impounding; difference of water pressure; hydraulic

fracturing; centrifuge modelling test
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Numerical Simulation of the Dynamic Process of Levee Foundation Piping

WU Meng—=xi, DENG Qinfang, HUANG Yan-bei

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Levee foundation piping is a complex and dynamic process. For the levee foundation with a
thin layer of relatively impermeable clay over the permeable sand bed, a finite element model is pres-
ented to simulate the source tracing development of internal soil piping. In eiew of the influence of
sand concentration on the flow resistance, the coefficient of the equivalent permeability of the pipe
flow is given according to the form of Darcy formula. Thus the simulation of both piping zone and the
normal soil zone is unified to the conventional seepage analysis method. The relationship of soil ero-
sion rate of the pipe wall and the shear stress of the flow is introduced into the balance equation of sed-
iment transportation to simulate the dynamic development of the piping channel. The dynamic devel-
opment of the piping channel with time is obtained by the solution of the seepage equation and the sed-
iment transport equation. The simulation of a sand tank test on piping shows that, the model can
quantitatively simulate the dynamic development of piping with time.

Key words: levee foundation;piping;finite element method; numerical simulation



