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Tab.1 Mesh information statistics
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Tab.2  Duncan—Chang parameters of rockfill material
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Tab.3 Duncan—Chang parameters of core—wall
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Cross—scale refined stress analysis on base—support of core
wall concrete dam based on Scaled Boundary Finite Element Method
70U Degao' > CHEN Kai' > ZHANG Renyi' > YU Xiang’

( 1. School of Hydraulic Engineering Dalian University of Technology Dalian 116024 China; 2. The State Key Laboratory of
Coastal and Offshore Engineering Dalian University of Technology Dalian 116024 China; 3. College of Water Conservancy
Zhengzhou University Zhengzhou 450001 China )

Abstract:  The concrete base—support is a key component of concrete asphalt core dam connecting the core wall and the cut—off
wall. Its mechanical characteristics are vital to the structural safety evaluation. In this paper five cross—scale analysis models with
different grid density are established by using rapid quadtree discretization technology. The stress behavior of the base—support
during construction period and the improvement measures are investigated by using the coupled nonlinear polygon scaled boundary
finite element method and traditional FEM. The results demonstrate that the grid size of the base—support and surrounding soil has
a great influence on the interaction between soil and structure. The more refined the grid is the higher the stress extreme values
are and the maximum difference of the compressive stress extreme value is about 57.4% while the difference of the tensile stress
extreme value is about 59.3%. However the ultimate stress distribution and the numerical value tend to converge eventually. Lo—
cal clay area around the base—support can effectively improve the stress state. In the refined analysis of asphalt core dam it is
suggested that the grid size of base—support should be 0.05~0.10m. The dimension of surrounding soil should be 0.1~0.2m and
the width of clay zone could be 1.0~ 1.5 times of the base width. The cross—scale analysis method based on SBFEM can achieve
efficient refined modeling and analysis and the safety of high dam seepage control system can be evaluated more reasonably.

Key words:  cross—scale refined stress analysis; base —support of core wall; quadtree mesh; scaled boundary finite element

method; asphalt core dam
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Research on time-shift high—density electrical method for detecting hidden dangers in dikes

LI Wenzhong' SUN Weimin' ZHOU Huamin®

( 1.Changjiang Institute of Survey Planning Design and Research Wuhan 430010 China; 2.Key laboraiory of rock and soil me—
chanics and Technology of the Ministrg of Water Resources Changjiang Scientific Research Institute  Wuhan 430010 China)
Abstract:  For the low detectability and the time—varying property of dike hidden troubles in flood season this paper summari—
zes the current situations and characteristics of the dike hidden troubles detection technologies and instruments points out the
present problems in the dike hidden troubles detection and then puts forward the detection idea from hidden danger detection to
dynamic time shift continuous and information detection. Using time—shift high—density electrical detection as an example we
study the spatial observation system arrangement through the layout of measuring line point distance and parameters. What’ s
more we also study multi—channel intelligent data acquisition mode data remote transmission and monitoring GPU parallel time
—shift inversion imaging method and so on. Time—shift high—density electrical detection is proven to be effective and feasible by a
dike detection example. After this it is hoped to realize time—dynamic tracing analyzing and prewarning from geological defect
locating to disaster forming.

Key words: high—density electrical detection; time-shift detection; hidden danger in dike; Yangtze River main embankment



