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Effect of stress path circumgyration on shear modulus under small strain and initial

stress state
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Abstract: The test object was remolded soil after K consolidation. Using advanced stress path triaxial system,
STDTTS+UNSAT (7 kN/1700 kPa) produced by GDS of UK, the effect of stress path circumgyration on shear modulus and the
trend of shear modulus along with variation of shear strain under small strain were studied. Some conclusions were drawn.
Under the condition of small strain, the initial value of shear modulus increased along with the increment of angle @ between
trail stress paths and recent stress history. If the two directions were entirely reverse, the effect of stress path circumgyration on
shear modulus was the largest; if they coincided completely, the effect was very feeble. At the same time, under the condition of
small strain, firstly, the secant shear modulus was always larger than the tangent shear modulus. Secondly, when the logarithmic
coordinates were applied to describe shear strain, the decrease of shear modulus with shear strain could be expressed by
reversed S shape curve with two inflexion points, and through analyzing and validating, the deduced equation could perfectly
reflect this characteristic. Finally, different stress paths and strain areas would lead to different attenuation trends.
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Fig. I Definition of angle between recent stress history and trial

stress path
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Fig. 2 Trial stress path in Ap — Aq space after K

consolidation
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Fig. 4 Shear modulus vs shear strain under different stress paths
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Table 2 Attenuation of shear modulus under different strain levels

(%)
% 0.001%~0.01% 0.01%~0.1%  0.1%~1%
AL 8.07524 31.25538 87.64127
TC 0.49014 37.92959 98.30477
PC(Q+) 3.36151 28.96021 96.83651
RTC 7.96633 82.42571 99.98391
AU 9.53360 48.30647 93.23527
RTE 8.686006 39.78517 90.86587
PC(Q-) 4.93982 38.49583 90.44798
TE 8.97814 49.47592 89.66206
AL 8.07524 31.25538 87.64127
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Table 3 Parameters for theoretical analysis

L
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INakciE i a b Euref eSS
AU 9.20 1.34 0475 0.997
TE 8.67 1.18 0.546 0.999
RTC 10.62 1.92 0.143 0.995
PC(Q+) 8.53 1.76 0.600 0.989
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