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Abstract: The jet grouting jacked composite pile is a kind of new patented technology which is suitable to the construction in
the existing buildings with low clearance. The vertical bearing mechanism of the jet grouting jacked composite piles is studied
through the indoor full size tests and compared with that of the jacked piles, jet grouting piles and cast-in-place piles. The tests
show that the jet grouting jacked composite pile is mainly characterized by a kind of friction pile. The vertical bearing capacity
of the jet grouting jacked composite pile is higher than that of the jet grouting pile and the cast-in-place pile with the same
diameter. The vertical bearing capacity of the jacked pile is the lowest due to the smaller diameter. The jet grouting pile fails
due to the fracture of the pile shaft materials on the top of the pile under the ultimate load, and the side resistance and tip
resistance do not fully play their roles; since the pile body strength of the jet grouting jacked composite pile is improved by
jacking the core pile in the jet grouting pile, the side resistance can fully play its roles and improve the bearing capacity.
Compared to that of the cast-in-place pile, the interface between jet grouting jacked composite pile and soil is irregular and the
shear behavior of the interface is improved by grouting, and the vertical bearing capacity of the jet grouting composite pile is
higher than that of the cast-in-place pile. Based on the test results and from an engineering practical point of view, a modified

expression for the vertical ultimate bearing capacity of single jet grouting jacked composite pile is obtained by introducing an
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amplification coefficient for the side resistance and a reduction —

coefficient for the tip resistance to hat of single cast-in-place
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pile. The values of the relevant parameters are recommended.

Key words: jet grouting jacked steel composite pile; bearing mechanism; indoor full size test; jacked pile; jet grouting pile;

cast-in-place pile
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Table 1 Indices of soil properties

WA AkEw  EEp/ T TR (1. .1 ER s W PEEE
m % (g-cm?) AEle IEERL E, ,/MPa c/kPa 0/C)
0~0.5 16.25 1.96 10.1 0.12 0.52 8.12 25.1 19.64
0.5~1.0 16.98 1.97 10.4 0.09 0.57 7.94 24.7 18.46
1.0~1.5 17.21 1.92 9.7 0.16 0.63 8.45 23.1 17.94
1.5~2.0 16.47 1.88 10.0 0.02 0.58 7.64 20.4 19.26
2.0~2.5 15.67 1.91 10.1 0.10 0.57 7.12 21.6 20.24
2.5~3.0 16.24 1.89 10.1 0.17 0.60 7.46 22.8 17.94

3.0~5.0 17.21 1.94 9.6 0.16 0.58 7.35 24.6 16.94
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Table 2 Parameters of test piles
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Fig. 1 Schematic diagram of model piles
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Table 3 Bearing capacities of model piles
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Fig. 3 Load-displacement curves of model piles
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Table 4 Error ratio analysis of model piles
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Fig. 6 Curves of side resistance of model piles
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Table 5 Average ultimate side resistances of model piles
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Table 6 Measured diameters of composite piles

5 IR FE /m HEAE/mm P-4 HE4%/mm
0.5 560.51
1 547.77
2 528.66
FH-1 2.5 535.03 520
3 506.37
4 487.26
0.5 601.91
1 595.54
1.5 570.06
FH-2 2 554.14 552
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Table 7 Ratios of tip resistance to ultimate load of model piles

o ERER  GRIBREA g,
. HREII/KN kN Ui BHLEE/%
e 270 595 220
Y2 240 59.6 24.8
Y3 220 62.5 284
FH-1 570 26.8 47
FH-2 570 202 35
FH-3 630 28.7 4.6
GZ-2 420 55.3 13.2
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Fig. 9 Tip resistance-settlement curves of model piles
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