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Test and Study on Strength Weakening Behavior of Soil around
a Pile under Cyclic Loading
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Abstract: Liquefaction does not occur in a soft foundation under the action of wave cyclic loading;
however,increases in period,amplitude and stress decrease the effective strength of soil.As a re-
sult, soil foundations lose bearing capacity.In addition to vertical load,a wharf structure also bears
loads of waves,ice,and ship impact.Because these loads are generally cyclic, the soil around a pile
will experience a fatigue effect.As a result of cyclic loading, the soil will incur structural damage
and weakening. In this study, we use indoor dynamic triaxial testing to simulate the combined
stress of cycle wave loading and vertical loading,and we apply these loads to the soil of Tianjin
port to study the relationship among soil strength, combined stress, and soil depth. The laws of
soil under combined stress loads at various depths are then obtained by the dynamic tri-axial test
research.Moreover,a simple formula to determine soil strength weakening is presented to provide
scientific data for further evaluation of the soil strength weakening in engineering applications.
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Table 1 The physico— mechanical parameters of soils

R gfﬁ Q*%wﬁéﬂmiiﬁm LB o
1 2.0~2.5 60.4 17.0 1.565
2 4.0~4.5 51.4 17.3 1.444
3 6.0~6.5 57.7 16.7 1.590
4 8.0~8.5 46.6 17.5 1.292
5 10.0~11.0 44.7 17.8 1.253
6 12.0~14.0 39.1 18.1 1.089
7 20.0~30.0 27.1 18.6 0.923
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Fig.1 The curves of dynamic stress-strain relationship
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Fig.2 The curves of static triaxial stress-strain relation-

ship of undisturbed soil and siol after vibrating
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Table 1 The strength variation of some soils after vibrating

TR RSN NS RIGWRE RES
Y = o./kPa s;/kPa o4/kPa C./kPa b E
2—1 25 15 5 8.5 0.76
2—2 25 15 8 8.1 0.62
2—3 25 15 8 8.4 0.62
2—4 25 15 10 5.8 0.58
2—5 25 15 12 8.9 0.54
2—6 25 15 15 3.8 0.38
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Fig.3  Different weakening degrees of soil under different

stress combinations
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