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Application of pile-anchor system in backfilling areas

ZHANG Qin-xi, LIANG De-zhou, XU Chao
(College of Architeture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Based on the deep excavation of GTFC Plaza, the deformation rules and change form of internal force of pile-anchor
system which is applied in backfilling areas are discussed, especially the individual position of pile-anchor system being abutted

the tunnel and shaft of subway. The analysis of this project case may provide some experience and reference for similar

projects.
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Table 1 Physical and mechanical parameters of soils
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5 Z /m J(kN-m™) /kPa )
1 Jutfi+ 5.4 18 0 10

2 5 ik 5.8 20 0 35

3 G 4.1 20 0 40

4 Bl A7 10.2 20 0 45

5 WL 5.6 20.5 0 —

6 SR 5.0 20.1 0 —
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Fig. 1 Relative position of pile-anchor system, subway tunnel and

miscellaneous fill
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Fig. 2 Position of monitoring points
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Table 2 Loss of prestress
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Gz H/KN H/KN RAH/KN 45 /%
M2-2 350 220 130 37
M3-4 346 201 145 41
M5-2 350 235 115 33
M5-3 400 239 161 40
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Table 3 Impact of super tension on prestress locked value
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Fig. 3 Comparison of internal forces in anchor
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Fig. 4 Typical curve of internal force in anchor
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Fig. 5 Typical curves of pile deformation
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Table 4 Comparison between measured and calculated

displacements of piles
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-14.6 -8.5 7.1 -8 14.04
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Fig. 6 Terzaghi and Perk’s distribution modes of earth pressure
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Table 5 Comparison between measured and calculated internal

forces of anchors

HFE O sziiy BERSLPRAST BRI GRE B 3t
i /KN /KN /KN HAH/KN
M4-1 245 183 164 184
M4-2 326 288 270 344
M4-3 324 374 360 441
M4-4 351 319 310 320
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Table 6 Comparison among measured, calculated and numerical

internal forces of anchors

B gy BRI BERG
M4-1 245 183 235
M4-2 326 288 282
M4-3 324 374 318.
M4-4 351 319 322
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Fig. 8 Horizontal force acting on retaining pile
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