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Load transfer and bearing capacity of inclined pile under vertical load

ZHENG Gang, WANG Li
(Department of Civil Engineering, Tianjin University, Tianjin 300072, China )
Abstract: Inclination of piles may occur due to different reasons. Most inclinations of piles are beyond the limitation imposed
by the Technical Code for Building Pile Foundations (JGJ94—94). How to determine the bearing capacity of inclined piles is a
tough problem in practice. Field load tests on 6 inclined piles with different degrees of inclination were performed and their
bearing capacities were compared. It was shown by test results that the bearing capacity did not necessarily decrease when the
degree of inclination decreases if the inclination was within a small range. Based on modeling one of the load-test results of
inclined piles, the required characteristics of soil for FEM analysis were obtained to conduct numerical analysis. The load
transfer and bearing capacity of piles with different degrees of inclination under different soil conditions were studied. It was
shown by numerical analysis that under the same vertical load the settlement of piles with the degree of inclination no more
than 4 percent was even smaller than that of a vertical pile, but comparatively large bending moment would be produced, thus

for inclined pile, enough rigidity and strength were required to resist these bending moment and lateral displacement. Lateral

displacement and bending of inclined pile could be reduced with the introduction of pile cap.
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Fig. 1 Soil profile
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Fig. 2 Load-settlement curves of pile top
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Table 1 Elastic modulus of soil in finite element modeling
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Fig. 4 Finite element mesh for analysis of single inclined pile
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Table 2 Degree of inclination of piles
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Fig. 8 Lateral stresses of the soil
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Table 3 Comparison of results for different soils

N TG ek b 8 LR F8 49 0 5k () 0D 43 LE(%)

FETGUCE A e T B 0. 7% A1 I (mm /84 In 110 45 5

/% JRHE T X bl A T Xt A FHET I TFR X g

0.7 9.0/-2.0 9.6/-2.0 — —

2 9.1/-1.0 9.7/-1.0 0.804/2.8 1.209/2.3

3 9.1/-1.0 9.7/-1.0 1.936/6.8 2.683/5.2

4 9.2/0.4 9.9/3.1 3.395/12.0 4.475/8.6

5 9.4/2.5 10.2/6.3 5.064/17.8 6.426/12.4
7 10.1/9.8 10.9/13.5 9.827/34.6 11.795/22.8
10 12.0/30 13.2/37.5 19.521/68.7 23.637/45.6

HH/ (kN-m) S e R D0 PR BEL 07— 5 B DA B ACAS TR T 14 R

0—5051015202530

E 18 #i5E%E

Fig. 18 Bending moments of piles
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