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Effect of loading level and sequence of vertical and lateral load on
bearing capacity of single pile

ZHENG Gang, WANG Li

(Department of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract: It was a common practice to determine the vertical bearing capacity and lateral bearing capacity separately in the
design of pile foundations without consideration of the interaction between the vertical load and the lateral load. It would
certainly not reflect the real conditions. Piles with the length of 80 m or even longer were usually adopted in the foundations of
super-high building in the soft soil area. At present, there were few documents about the interaction between the vertical load
and the lateral load for the unusually long piles. Based on modeling the vertical and lateral load-test results of a pile with the
length of 79 m, the necessary characteristics of soil for FEM analysis were obtained, and then the bearing capacity and
deformation of extra-long piles under the vertical and lateral loads were studied. For piles under the vertical and lateral roads,
effects of the vertical loads on the lateral bearing capacity and the deformation varied with the loading sequence of the vertical
and lateral loads, the load level and the strength of soil. As far as the piles and loading condition being concerned, there was a
critical vertical load under which the lateral deformation was reduced mostly at high loading level when the vertical load was
applied before the lateral one. The weaker the soil, the greater the effect of the vertical load on the lateral displacement at the
pile top. The vertical load did not help to reduce the lateral displacement at the pile top anymore when it was applied after the
lateral load. The effect of loading sequence of the vertical load and lateral loads on the lateral bearing capacity was larger than
that on the vertical one.
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Table 1 Parameters for modified critical state (clay) plasticity

model
T2 ER e A K M
| o+ 0.0252 0.0098 0.750
2 Bt 0.0186 0.0067 0.865
3 W R 1 0.0960 0.0104 0.900
4 o AL 0.0155 0.0062 0.979
5 Bk 0.0105 0.0028 0.979
6 B Wi+ 0.0114 0.0064 1.377
7 a W 0.0104 0.0044 1.377
8 gl 0.0114 0.0044 1.377
9 a 0.0104 0.0042 1.125
10 a1 ik 0.0098 0.0039 1.125
1.2 #f

IIHAATRIS B 79 m, B4R 1.2 me AR
ik 4B (Concrete damaged plasticity ) SRAEALLbE
ERIRHE LIS PEAT A o MR L IRPERE R 3.15X 107
MPa, Pk N 16.7 MPa. & LIkALL R 0.2,
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Fig. 4 Load-displacement curves of piles under different vertical

loads
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Fig. 12 Vertical load-settlement curves under different loading
sequences
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Fig. 13 Lateral load-displacement curves under different loading

sequences
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