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Modified cantilever pile method for anti-sliding pile in deep soft soil

DENG Tao, XU Jie, ZHENG Jia-yong, ZHENG Lu
(College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350108, China)

Abstract: Large slip often occurs in deep soft soil during large area filling or excavation, which brings great difficulty to the analysis
of anti-sliding pile considering pile-soil interaction. For this purpose, a modified cantilever pile method was proposed to overcome
the problem in the calculation of the existing cantilever pile method considering the sliding behavior of deep soft soil layer. The soil
pressure of the pile passive loading segment adopts an isosceles triangle distribution, and the maximum value is identical to the
ultimate lateral soil pressure. The soft soil around the pile anchorage segment is assumed as ideal elastic-plastic to consider the large
displacement of the soft soil. In addition, the displacement superposition principle is applied to deal with the discontinuous
displacements around the sliding surface existed in previous methods. The displacement and bending moment results obtained by the
proposed method are verified by in-situ pile side loading test. The displacement error of pile top is less than 3%, the maximum
bending moment error of pile is less than 10%. The proposed method is helpful for the design and calculation of anti-sliding piles in
deep soft soil layer.

Keywords: pile foundation engineering; anti-sliding pile; deep soft soil; modified cantilever pile method; loading test
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Fig.1 Calculation model of traditional cantilever
pile method
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Fig.2 Calculation model of modified cantilever
pile method

22 BIESEMERRAETRE
2.2.1 #EBN 24T B A

AT 7T A s 52 A B SRR B P 3
N RABRONRER, KENL, BRER LS
PR z BRI E (2 B R OAIE, LU
BTG, BUHBTE 95 0, RO L IE J1 M g(2) 15
Wk, O(z) WIS (kPa), M(z) N25%H.

Y M(z) 0(2)
‘ AR
q(z)
1 M(2)+ dM(z)L/‘Q(z) +d0(z)
N

z

B3 s B a5 A
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proposed method
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Fig.5 Displacement superposition principle
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Table 1 Calculation results of displacement and bending
moment in passive loading section

W% e B
/m / mm / (kN » m)
0.0 2.06 0.00
0.4 1.82 0.43
0.8 1.57 341
1.2 1.32 11.52
1.6 1.07 27.31
2.0 0.84 53.33
2.4 0.58 91.31
2.8 0.35 139.52
32 0.17 195.41
3.6 0.04 256.43
4.0 0.00 320.00
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Table 2 Calculation results of displacement and bending
moment of plastic zone of active anchorage section

W fr#% B
/m / mm / (kN « m)
4.00 21.51 320.00
4.27 20.19 362.51
4.53 18.92 403.38
4.80 17.71 441.64
5.07 16.56 458.82
5.33 15.48 505.65
5.60 14.46 529.61
5.87 13.52 547.28
6.13 12.65 558.15
6.40 11.86 561.80
6.67 11.15 557.53
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Table 3 Calculation results of displacement and bending
moment of elastic zone of active anchorage section

W fr#% B
/m / mm / (kN » m)
6.93 10.54 545.20
7.20 9.96 524.38
7.47 9.47 495.19
7.73 9.05 456.95
8.00 8.69 409.31
8.27 8.39 352.36
8.53 7.73 285.63
8.80 7.93 209.06
9.07 7.74 122.04
9.33 7.57 24.13

323 IHRERE ST

B F 3 By 3R 25 SRk — 20 SR i A5 4 [ B A2 3 3
T 4k 4 5% F1 @, = 0.005 023 rad, ¥ B AL HO A7 F
v, =21.51 mm, fRAMEEINEEP (4) 155
I AN R, Bt g B 5% ST T AL F2
A KRS HIH, R4,

®4 BEHEEZEH RTESRNT
Table 4 Comparison between control results calculated
by the proposed method and measured data
BETGHLFE/ mm R KA AR/ (KN - m)
SEIME ASCTE R % SEIWME RSO RE %
42.6 43.66 2.49 62273 561.80 —9.78
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Fig.7 Comparison of bending moment obtained from
different methods
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