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Table1 Generalized plastic model parameters of soil material
e Gy Ky M, M; 25 Oy H, Hy, my my m m, ¥y YoM Yu ,80 P
THEPARAJZ | 800 | 800 | 168 | 1.3 | 0.3 | 03 | 800 | 1600 | 05 | 05 | 05 | 05 | 100 | 20 5 40 | 0.025
w2 500 | 500 | 1.38 | 0.45 | 0.25 | 0.4 | 900 | 3300 | 02 | 02 | 04 | 04 20 70 5 25 | 0.01
JEHBOPARA)E | 1352 | 1785 | 1.6 | 15 | 046 | 0.1 | 1800 | 3000 | 0.35 | 0.35 | 038 | 0.3 | 120 | 10 10 35 | 0.021
*x2 TN EmEmSE
Table 2 Parameters of the generalized plastic interface model
Dy/kPa | D,/kPa | M, e i a/kPa”® b c a Ya k, M, k Hy/kPa i t/m
1000 | 1500 | 0.88 0.0 0.091 224 0.06 3.0 0.65 0.2 0.6 0.65 05 8500 2.0 0.1
*=3 LmE RS 2.3 IHELERSH
Table 3 Parameters of linear model 231 HiE+k
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Figure 2 Finite element model of sluice dam using quadtree
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Figure 3 Time history curve of seismic acceleration
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Figure 4 Pore water pressure distribution in soil under
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Figure 5 Time—history variation of pore water pressure at representative points
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Main Rock Mechanics Problems and Prevention Countermeasures
of the Giant Underground Powerhouse of Baihetan Hydropower
Station

LIU Ning" 2, CHEN Pingzhi" 2, CHEN Hao®, CHEN Jianiin', XU Jian®

(1. PowerChina Huadong Engineering Corporation Limited,
Hangzhou, Zhejiang 311122, China; 2. HydroChina ltasca Research
and Development Center, Hangzhou, Zhejiang 310014, China; 3.
China Three Gorges Construction Management Co., Ltd, Beijing
100038, China)

Abstract : The geological conditions of Baihetan Hydropower
Station project area are complex and the ground stress level is high.
The underground powerhouse cavern group is a large—scale project.
In the process of underground powerhouse construction, the main
rock mechanics problems, such as tension shear deformation failure
of weak interlayer dislocation zone, stress type failure of brittle
basalt, are widely revealed. In view of the influence tunnel section of
the top arch of the interlaminar cutting workshop, the pre-stressed
anchor bolt, the deep support of anchor cable and the pre anchoring
measures of the pre anchoring tunnel are adopted, and the joint
support measures such as the pre replacement of the tunnel, the
locking anchor bar and the deep anchor of the hanging wall are
effective prevention and control measures. In view of the high stress
fracture and prevention of brittle basalt, the strategic measures
such as optimizing the axis direction of underground powerhouse
cavern group and optimizing the cavern shape are comprehensively
considered. The layout plan of small angle intersection between
the axis of main cavern and the direction of maximum main stress
is adopted. The cylinder shape of two—-way arch is selected in the
shape, so as to ensure that the arch curvature of cavern top is
compatible with the stress arch, and a series of active prevention
measures are taken The application effectively reduces the risk
of high stress failure of surrounding rock caused by high stress.
The engineering practice shows that these active and passive joint
control measures are reasonable and effective.

Keywords : Baihetan hydropower station; underground powerhouse
cavern; interlayer shear belt; high stress fracture; preventive measures
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Abstract : In recent years, the geological conditions of water
conservancy project site selection are complex in China, and it
is difficult to avoid dam constructed on deep overburden. The
difficulty of seismic design and safety assessment of gate dam is
significantly increased. Especially for the situation of liquefiable
soil layer in overburden layer, the relevant research is few, which
is not conducive to the evaluation of the seismic performance of
the dam. In this paper, an efficient quadtree cross-scale method
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is introduced to establish an analytical model of the dam and
foundation system. The generation, diffusion and dissipation of
pore water pressure are calculated by using the polygonal scaled
boundary finite element method of saturated porous media and
the generalized plastic model of soil, and the dynamic response
of the system is analyzed accurately. The results show that the
liquefaction degree of the soil at the bottom of the dam is lower than
that of the foundation soil at the upstream and downstream; the dam
moves horizontally downstream as a whole, and inclines slightly
to the downstream. The soil is weakened due to the earthquake,
resulting in an obvious deformation of the cut-off wall and the dam.
Appropriate reinforcement measures should be taken to ensure the
safe operation of the structures. The method in this paper reflects
the actual situation more accurately and has strong adaptability,
which provides reliable technical support for the comparison and
verification of anti-liquefaction measures of foundation.

Keywords : polygonal SBFEM; liquefiable foundation; dynamic
response; elasto—plastic analysis
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