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Cyclic response of Ko-consolidated stiff clay under traffic loading
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Abstract: To study the effects of cyclic stress ratio and principle stress axis rotation on the undrained cyclic response
characteristics of Ko-consolidated stiff clay whose Ko is larger than 1, a series of traffic loading tests with a large number of
cycles are conducted on the intact Gault and Kimmeridge clays by using the dynamic triaxial test system (DYNTTS) and the
hollow cylinder apparatus (HCA). The test results indicate that the stiff clay has strong brittleness compared with the soft clay.
With the increasing cyclic stress ratio, the cyclic deformation responses can be categorized into stable, metastable, and unstable
patterns. Under the continuous rotation of the principle stress axis, the axial strain of the stiff clay is gradually accumulated at

the extension side, and its resilient modulus is rapidly degraded.
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Table 1 Physical properties of intact stiff clay

- B p/(kKN'm?) N EE G SKEw% R w/% SHIR we/% SR Iy WIGEFLER L eo
Gault 19.5 2.59 28.0~30.0 71.0~77.0  28.0~31.0 40~46 0.700~0.750
Kimmeridge 21.0 2.50 16.0~21.0  46.0~55.0 18.0~22.0 28~33 0.430~0.520
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Table 2 Estimated values of in-situ stresses for intact stiff clay

- Ko ol,/kPa o, /kPa  p;/kPa qo/kPa
Gault 1.8 39 70 60 -31
Kimmeridge 1.8 133 239 204 -106
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Fig. 1 Loading waveforms in tests
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Table 3 Summary of undrained cyclic test conditions

WE Wk R o o

M R RH wpa kpa % TN
1 GT-1 = 10.5 0 0.088 0 10000
1 GT-2 = 19.8 0 0.165 0 10000
1 GT-3 = 24.6 0 0.205 0 10000
1 GT-4 =g 2904 0 0.245 0 10000
1 GT-5 = 343 0 0.286 0 10000
1 GT-6 = 36.0 0 0.300 O 10000
1 GT-7 =g 48.0 0 0.400 O 10000
1 GT-8 = 54.0 0 0450 O 10000
1 GT-9 = 66.0 0 0.550 O 10000
1 GT-10 =% 78.0 0 0.650 O 10000
1 GT-11 =%} 96.0 0 0.800 O 2000
2 KT-1 =g 30.0 0 0.074 0 10000
2 KT-2 =#h 105.0 0 0.257 0 10000
2 KT-3 =#h 1500 0 0.368 0 10000
3 KH-1 FHEY 30.0 10 0.074 1/3 10000
3 KH-2 FHE] 96.0 32 0.235 1/3 10000
3 KH-3 FHET 183.0 61 0.449 1/3 308
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Fig. 2 Axial strain responses of Gault clay under different CSRs
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Fig. 3 Permanent axial strain versus CSR for Gault clay after 100,
1000 and 10000 cycles
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Fig. 4 Resilient modulus responses of Gault clay under different
CSRs
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Fig. 5 Axial strain responses of Kimmeridge clay under different
CSRs
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Fig. 6 Resilient modulus responses of Kimmeridge clay under

different CSRs
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