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Table 1 Initial stress field of numerical model
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1.4.2 2
9-12 @ Table 2 Parameters for numerical model
/ /
/GPa MPa ° kg m™?
2 0.3 0.32 0.2 38.66 2550
7.5 0.25 0.8 47.72 2650
2.1 35.0 0.20 2.0 59.53 2700
’ Fos 0.5 0.30 0.2 38.66 2550
25.0 0.22 1.6 56.31 2700
4 12.0 0.24 1.0 54.46 2700
3. 3
2.2 Table 3 Schemes of numerical simulation
4
5 1 2
1
2
2 . 2 2
6 TP29 TP97 TP70 TP10 3 2
3 4 2
5 2
6 2

5

Table 5 Horizontal displacement at monitoring points

4
Table 4 Calculated results of displacement in each scheme
/mm
1 4.81~-6.24 0~25.83

3 mm

2 25.01~ -39.40
3 38.12~ -55.43

4 25.19~ -40.06

5 25.02~ -39.05
6 36.34~ -55.59

0~31.47

0~30.80

0~32.34 160m

0~31.30
0~32.36

/mm

1 2 3 4 5 6 /mm
TP29 3.66 -32.17 -32.2 -32.28 -32.14 -32.18 -33.15
TP28 2.46 -36.39 -36.30-37.33 -36.21 -36.49 -35.93
TP27 0.10 -36.50 -40.29-37.58 -36.62 -39.86 -20.41
TP26 -2.45 -37.59 -38.51-38.77 —37.45 -40.02 -19.98
TP98 -3.29 -38.29 -41.61-39.44 —-38.17 -41.23 -16.20
TP97 -1.28 0.14 0.31 0.06 0.06 0.54 -24.72
TP70 -1.83 -3.17 -5.74 -3.26 -2.46 -5.96 -23.42
TP71 -0.67 2411 32.17 24.29 24.12 31.12 23.68
TP1I0 -6.22 23.36 25.53 23.41 23.35 26.21 35.40
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2 4 Table 6 Tension of anchor cable in scheme 6
/kN /kN /%
210 m 1000 1005 0.50
I mm 195m 1000 1011 1.09
30, . 180 m 3000 3027 0.89
195 1000 1016 1.57
2.3.4 "
180m 3000 3034 1.12
2 5 148m 3000 3164 5.18
145m 3000 3043 1.41
142m 3000 3065 2.12
139m 3000 3112 3.60
Fag Fiay 2 136m 3000 3032 1.06
6 6 133m 3000 3070 2.28
130m 3000 3149 4.73
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Analysis of influence factors on deformation of high slope and
central pier of TGP permanent shiplock

ZHANG Gui-ke XU Wei-ya SHI An-chi
Geotechnical Research Institute of Hohai University ~Nanjing 210098  China

Abstract Based on numerical simulation the effects of initial geo-stress unloading induced-rock mass deterioration

anchor cable reinforcement technique and groundwater on the deformation of the high slope as well as the mechanism of
abnormal deformation of the central pier of TGP permanent shiplock were analyzed. Some conclusions were drawn the
initial geo-stress is the key factor influencing the high slope deformation at two sides the rock mass deterioration is
another important factor anchor cables have significant influences on restraining deformation of cracks and joints while
groundwater is of little influence on the deformation of the high slope. In consideration of the fact that the central pier has
three free surfaces the stress in the central pier can be completely released and the anisotropy deformation induced by
crack and joint development and the asymmetric deformation of central pier induced by initial geo-stress are the main
factors causing the north-toward abnormal deformation of the pier while the excavation sequence is not the main reason

for the abnormal deformation.

Key words TGP permanent shiplock slope deformation influence factor central pier abnormal deformation





