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Fig.1 3D FEM mesh of Xiaowan dam
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1 s, =0.147x H (MPa)
1400 m 800 m s, =0.125x H (MPa)
K720 s, =0.84x H (MPa)(H< 30 m)
K11.350 m 16 7336 s, =10.77x H **(MPa)(H> 30 m)
8575 s, =0.60x H (MPa)(H< 30 m)
3.2 s, =9.25x H %% (MPa)(H= 30 m)
1
Tablel Mechanical parametersof material for Xiaowan dam
IGPa IMPa /10kN- m?®
210 0.189 0.81 2.370 2.40
225 0.230 1.45 2.000 2.63
7.50 0.300 1.00 0.450 2.30
225 0.230 1.45 2.000 2.63
7.50 0.300 1.00 0.450 2.30
210 0.200 1.00 2.000 2.50
Fs () 3.00 0.300 0.45 0.045 1.90
Fs () 1.50 0.350 0.40 0.040 1.90
F () 2.50 0.300 0.35 0.035 1.90
F () 1.50 0.350 0.30 0.030 1.90
Fo () 2.00 0.300 0.45 0.045 1.90
Fo () 0.40 0.350 0.30 0.030 1.90
Fu () 3.00 0.300 0.40 0.045 1.90
Fu () 1.80 0.350 0.40 0.040 1.90
Fo () 3.00 0.300 0.45 0.045 1.90
Fo () 1.50 0.350 0.40 0.040 1.90
Fa () 3.00 0.300 0.45 0.045 1.90
Fa () 1.50 0.350 0.40 0.040 1.90
E E E( ) 3.50 0.300 1.00 0.500 1.90
E E E( ) 1.00 0.350 0.80 0.350 1.90
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Table2 Downriver displacementsof dam(* " meansupstream “ +” meansdownstream)
m /mm
1 2 3 4 5 6 7 8
N 1245 03 01 0.2 1.9 03 81 05 01
N 1210 25 1.9 21 2.3 25 6.9 36 17
N 1170 6.0 47 49 43 5.9 6.5 45 45
N 1130 2.0 75 7.4 7.4 2.0 7.2 7.4 71
N 1090 13.6 10.6 11.2 838 135 8.9 111 104
N 1050 13.6 17.8 17.6 17.4 13.6 12.3 18.3 18.0
N 1010 11.2 127 14.3 12.0 11.0 13.8 14.2 127
N 990 111 10.7 10.9 105 11.0 114 111 10.1
N 975 16.0 8.8 10.7 8.6 16.0 96 10.8 10.6
N 953 95 6.9 6.8 6.1 96 11 42 6.6
N 1245 168.3 156.4 155.1 157.7 168.1 188.4 201.8 161.2
N 1210 137.6 126.9 124.7 128.2 137.4 157.9 174.7 131.1
N 1170 108.0 99.0 105.7 99.8 107.9 123.2 1234 102.3
N 1130 84.7 772 82.2 773 845 95.2 96.6 79.1
N 1090 67.2 60.3 64.7 60.5 67.1 745 75.8 615
N 1050 47.0 40.1 435 39.9 46.9 48.7 50.2 40.3
N 1010 26.9 21.8 23.6 205 26.8 24.0 25.6 20.6
N 990 238 18.0 19.7 17.0 23.8 20.3 214 17.1
N 975 28.6 21.6 23.0 205 28.6 25.7 26.0 20.7
N 953 96 127 13.8 12.0 96 13.4 105 12.2
N 1245 0.3 5.2 5.6 5.0 0.3 7.6 05 6.5
N 1210 11 49 5.4 48 11 7.4 18 6.4
N 1170 25 47 55 5.2 25 81 4.4 6.5
N 1130 119 2.9 34 2.8 119 15 16.6 2.0
N 1090 14.3 71 9.2 8.0 14.3 81 19.4 7.6
N 1050 127 21.3 24.0 227 12.6 28.4 175 22.6
N 1010 89 133 14.4 12.8 89 15.2 12.9 12.8
N 990 6.8 9.2 104 85 6.7 95 10.1 8.4
N 975 6.1 5.6 6.3 5.6 5.9 48 89 16
N 953 85 0.9 19 0.2 85 038 11.2 0.3
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Fig.2 Cooperating support scheme of cut cables and bolts
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Fig.3 Cooperating support scheme of cut cables and reinforcing tunne
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RESEARCH ON REINFORCEMENT SCHEME FOR XIAOWAN ABUTMENT

Chen Weizhong ZhuWeishen Qiu Xiangbo Yang Jialing Zhang Qiangyong
(Key Laboratory of Rock and Soil Mechanics  Ingtitute of Rock and Soil Mechanics
The Chinese Academy of Sciences  Wuhan 430071 China)

Abstract Based on the fracture-damage coupled congtitutive model of jointed rock mass 3-D FEM andysis on
stability of Xiaowan arch dam abutment is proceeded. The distribution of stress and deformation of abutment and

dam is obtained. Furthermore the preferred reinforcement schemes of abutment are suggested according to the
technical and economic feasibility.
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