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26 GPa 1 =0.167 7 =24 kN/m’ E,=35GPa 1 =0.200
E; =200GPa y =78 kN/m’.
200 # 36 mm lem Sem 10em 20 em 100 ecm
2. 1
1
Table 1 Shear forces of the bolts free part under dead load kN
lo/cm lo/cm
/m 1 5 10 20 50 100 /m 1 5 10 20 50 100
169 73 4.9 1.2 0.3 0.03 0.0 145 629 60. 1 16.2 4.1 0.6 0.1
165 397 30.7 8.1 2.0 0.3 0.1 141 611 59.4 16.1 4.0 0.6 0.1
161 521 43.1 11.4 2.8 0.4 0.1 137 582 57.1 15.5 3.9 0.6 0.1
157 587 51.0 13.6 3.4 0.5 0.1 133 544 53.3 14.5 3.6 0.5 0.1
153 621 56.1 15.1 3.8 0.6 0.1 129 499 48.1 13.1 3.3 0.5 0.1
149 634 59.1 15.9 4.0 0.6 0.1 125 458 41.7 11.3 2.8 0.4 0.1
1
10 cm 16 kN 1 em 2.5%
50 cm 0.6 kN 1cm 10%
4
0.096 m*/d 0.9 x
107°C ™! 0.103 m*/d 0.8x107°C .
50 ecm 1em 1%
50 cm
2 lem 10em 20 em 50 cm 2
50 cm 1 cm 1/7~1/8
2
Table 2 The largest tensile forces of the bolt free part under temperature kN
lo/em lo/cm
/m 1 10 20 50 /m 1 10 20 50
169 981 558 321 128 145 562 323 216 88
165 432 282 192 84 141 556 321 208 81
161 406 264 184 82 137 821 543 284 110
157 421 281 191 81 133 1480 952 502 201
153 415 264 182 71 129 1321 811 341 118
149 422 272 184 75 125 314 191 92 32
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Fig.2 Finite element mesh of the support structure Fig.3 Bolt arrangement of the support structure
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Table 3 Tensile forces of the bolt free part under seepage

/m /cm 1—1 4—4 77 1—1 3—3 5—5
1 424 .2 104.7 59.0 35.6 186.0 443.3
170 10 215.5 174.2 185.3 131.6 215.7 314.8
20 185.5 186.6 215.7 178.0 246.2 319.7
100 108.3 136.1 171.2 235.5 274.9 312.0
1 403.0 133.2 102.1 -45.4 130.5 364.6
165 10 225.0 185.4 196.9 108.3 208.6 303.0
20 188.0 187.7 215.3 156.0 235.7 305.5
100 100.6 126.1 158.9 205.2 248.9 284.3
1 457.8 184.7 154.0 -23.0 156.3 417.8
160 10 248.2 208.7 219.0 36.6 225.0 324.6
20 197.0 195.4 220.7 97.8 237.6 309.1
100 93.2 116.0 145.7 157.0 222.7 257.9
1 507.6 229.6 192.7 82.3 218.8 474.9
155 10 269.9 229.2 236.4 182.6 259.1 345.8
20 205.3 201.1 222.5 190.7 251.5 311.5
100 86.3 105.5 131.1 165.6 201.1 230.6
1 563.0 279.4 240.4 255.5 268.1 543.7
150 10 288.2 246.3 251.1 262.6 280.4 364.3
20 210.6 203.4 220.8 235.5 254.5 309.9
100 79.1 94.3 115.1 155.8 175.3 201.4
1 628.2 333.1 300.7 381.4 313.4 630.9
145 10 205.3 254.0 258.6 313.0 290.0 372.3
20 207.5 198.1 212.1 257.4 247.2 2098.3
100 70.5 81.4 97.1 138.4 146.5 169.2
1 648.5 376.5 372.0 473.6 372.2 667.5
130 10 279.3 240.7 248.9 320.9 280.6 345.9
20 188.3 176.5 188.1 244.3 221.6 259.5
100 57.9 63.8 73.9 106.9 109.3 125.1
1 490.7 276.2 253.4 476.1 333.2 531.0
134 10 214.9 178.5 172.7 273.4 223.9 264.8
20 143.6 128.8 128.2 196.3 169.3 191.8
100 42.8 44 .1 46.9 73.6 73.8 82.9
1 244.7 170.9 192.1 253.1 111.2 200.3
129 10 115.1 100.5 94.7 143.0 98.2 114.0
20 77.7 70.6 65.7 100.1 76.1 83.9
100 23.6 22.9 21.2 33.7 32.4 35.3

a.
50 cm 1em 1%
b.
lem 20 cm 667 kN 320kN 50%

1cem 1480 kN
50 cm 201 kN.

C. 50 cm
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Application on Free Anchorage Length to Rod Design of Three Gorges Ship Lock

ZHANG Liao-jun' REN Ji-Ii?
1. College of Water Conservancy and Hydropower Engineering Hohai Univ. Nanjing 210098 China
2. Changjiang Water Resources Commission Wuhan 430010 China

Abstract The free anchorage length means the one of a special part of the anchor rod which can freely deform between
the structure and rock mass. Based on the research and design of the lock wall of the Three Gorges Project the action of
the dead load and temperature load during construction of the temperature and seepage pressure during operation is
analyzd and the stress of the anchor rod of different free lengths is studied in detail . Useful results are obtained such as

increasing the free anchorage length can decrease greatly the high shear stress caused by the dead load and temperature of

the lock wall so that the largest tensile stress of the rod is decreased.

Key words Three Gorges ship lock lock wall anchor rod free length





