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Fig.1 Typical geological section and structural

design scheme of the sluice
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Fig. 2 The Newton-Raphson algorithm for the incremental

finite element equilibrium equation
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Tab.1 Basic physical parameters of soils
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Tab.2 Parameters of strength and Duncan E-B model of soils
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Re Ky m K,
/kPa /(") /()

2O o 48 7 1000 0.45 0.91 630 0.04 1200
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Fig.3 Two-dimensional finite element mesh of the

dam cross section
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Fig. 4 Steps and conditions of calculation
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Fig.5 Water head contour in dam foundation at steps No. 22
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Fig. 6 Calculation steps vs. vertical displacement

of points below the gate bottom
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Coupling Simulation Method and Application for Seepage

Deformation of Gate Dam on Deep Overburden
WU Meng-xi'?, SONG Shi-xiong', FANG Bin*, ZHANG Hao-ran’
(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China; 2. University of Chinese Academy of
Sciences, Beijing 100049, China; 3. PowerChina Guiyang Engineering Corporation Limited, Guiyang 550081, China)

Abstract: The excavation of the foundation, the process of dam construction and the water level variation in founda-
tion have significant effects on the displacement of the foundation and structure of a sluice dam on deep overburden. A fi-
nite element simulation method for the coupling of seepage and deformation during the whole process of the dam construc-
tion and operation was proposed to treat the foundation of a dam in Jinsha River. The results show that the foundation
settlement caused by the dead weight of the filled concrete body of about 1 m height can be offset by 3 m height groundw-
ater level rising in the foundation during the sluice construction. The change of groundwater level has a significant impact
on the displacement increment of sluice dam during the construction period. The coupling simulation of seepage and de-
formation of the sluice dam in the whole construction and operation process was realized, which has supported the engi-
neering design of the dam foundation treatment.

Key words: finite element method; sluice; overburden; seepage; deformation
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Numerical Simulation and Monitoring Analysis of Rock Anchor Beam

With Incomplete Support in Underground Powerhouse
SONG Zhi-yu'®, DONG Li-li"*, JIN Jun-chao"?, BAI Zheng-xiong'"’
(1. Yellow River Engineering Consulting Co. Ltd. , Zhengzhou 450003, China; 2. Key Laboratory of Water Management and
Water Security for Yellow River Basin, Ministry of Water Resources(Under Construction) s Zhengzhou 450003, China)
Abstract: Affected by the construction progress and other objective factors, the rock anchor beam may undergo load-
ing with incomplete support, which seriously threatens the structural stability. In this paper, the rock anchored beam of
a large hydropower station was taken as the research object. The three-dimensional nonlinear finite element simulation
method was used to simulate the excavation of the main powerhouse and the filling of the rock anchored beam according to
the actual excavation sequence. The continuous medium cementation element was introduced to simulate the weak contact
between the beam concrete and the rock mass wall seat. The simulation results show that the load condition has a little
impact on the stress and deformation of surrounding rocks., the initial support structure, and the rock anchor beam. The
cementation surface between the surrounding rock and the rock anchor beam has a tendency to open, but it does not be-
havior obvious opening. The monitoring data such as the stress of the rock anchor beam and the deformation of the joint
between the anchor beam and the rock wall remain basically unchanged, and no abnormal data are found, proving that the
working state of the anchor beam is normal.

Key words: crane beam anchored in rock; incomplete support; in-situ load test; numerical simulation; monitoring analysis





