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Experimental study of long-short piles composite foundation in deep soft soils
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Abstract: For researching reinforcement effect and bearing characteristics of long-short cement-soil piles compos-
ite foundation in deep soft soils the test in situ on the bearing characteristics of long-short cement-soil piles
composite ground in deep soft soils are carried out. The stresses of long piles, short piles and soil are measured; and
pile-soil stress ratio of composite ground with cement-soil long-short piles and its variation with the load in deep
soils are also studied. According to pile-soil stress ratio, it has been found that stress ratio increases at first and then
decreases and finally tend to stability. It is revealed that the sequence of primary piles and secondary pile are
changed after reaching critical load P.. Based on the result of static load test, computational formulas for bearing
capacity characteristic value and bearing capacity coefficient of cement-soil long-short piles composite foundation
which have thought of load level are developed in this paper. Result indicates that the value of g ranges
0.778~0.838, B, is 0.945~0.971. It is suggested that when s/b is 0.00148~0.002 04 the value of bearing capasity is
bearing capacity characteristics of cement-soil long-short piles composite foundation.
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Table 1  Physico-mechanical properties of soils
him wi% ylk-Nm™ e
1 20.7 65.6 15.0 1.904
2 2.2 54.3 16.7 1.430
EIMPa a/MPat ol(°) clkPa
1 1.64 1.767 8.2 6.5
2 2.62 0.929 12.8 8.2
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Fig.1 Arrangement of pressure cells
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Fig.2 Static loading test curve of single pile
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Fig.3 Static loading test curves of ground before

and after reinforcing
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Table 2 Bearing capacity coefficient g, of soil in single pile composite foundation
/b foulkPa Ry:A,/kPa fudkPa fudkPa " b P
1 0.006 132.69 676.13 96.43 64.12 0.09 0.838 1.267
2 0.006 5 135.37 689.77 102.11 66.94 0.09 0.807 1.231
3 0.007 138.21 704.26 106.68 69.13 0.09 0.789 1.217
4 0.007 5 141.32 720.08 110.60 71.24 0.09 0.778 1.207
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Table 3 Bearing capacity coefficient g,
: - m b
slb ForlkPa slb SoprlkPa Ry:A,/kPa fu kPa
1 0.006 132.69 0.00148 123.69 676.13 96.43 0.043 0.949
2 0.006 5 135.37 0.00153 124.87 689.77 102.11 0.043 0.945
3 0.007 138.21 0.00166 127.21 704.26 106.68 0.043 0.960
4 0.007 5 141.32 0.00204 131.82 720.08 110.60 0.043 0.971
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