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Model test on uplift bearing behavior of JPP pile under
different combinations
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(1. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, Henan,P. R. China;
2. School of Civil Engineering and Architecture, Henan University, Kaifeng 475004 , Henan, P. R. Cina)

Abstract: Model tests on the uplift bearing capacity of jet grouting soil-cement-pile strengthened piles (JPP
for short) under four different combinations were carried out based on the self-developed large-scale pile
foundation load test equipment system, the model piles were buried by sand pour method. The test results
show that:1) different combinations have a great effect on uplift bearing capacity of JPP piles, lower
combination carries the highest uplift bearing capacity, its bearing capacity is nearly 1. 1 times of three-
segment combination, nearly 1. 3 times of two-segment combination, nearly 1. 4 times of upper

combination. 2) the total side resistance of lower combination is the maximum in four combinations under
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the ultimate uplift capacity. 3) in the process of uplifting test, axial force decreases along the pile depth

under each load; the upper lateral resistance reaches firstly the ultimate value and tends to be stable, with

the load increasing, the upper lateral resistance takes gradually a full play. (4) the lateral resistance

increases gradually and reachs the ultimate value when the relative displacement is small for sand, upper

lateral resistance tends to be stable after being ultimate value; lower lateral friction, however, has the

increasing trend after reaching the ultimate. In the whole, the relationships between side friction and

relative displacement show the hyperbolic model.

Keywords: pile; uplift bearing capacity; model test; interface shear between pile and soil
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Fig. 1 In-site pictures of model test system
L2 Rt
B T T A R O T R e s A A A
T p=1.63 g/cm’ WM o=31", Fi R )

(a) BUBMIEE (b) DRI



96 P RAREHRERKRE IR

40 %

c =0, E4iBi R E.=11. 61 MPa, % X 56 & j Fi 19
T AT PBURL 07 4332 56 15 ) 5 R 2% Bd il £k o |
2 iR,

100

B =Y ®©
=) S S
T T T

)
S
T

ANTIERLAR ) T 43 BU%

S

10 1 0.01 1x107

0.1
4% /mm
B 2 ik REC i 2k
Fig.2 Sand gravel test results
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Fig. 3 Size of model JPP piles under different combinations
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Fig. 6 Uplifting load-displacement curves of four model piles
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Table 1 Fitting coefficient for Eq. (3)
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