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Tests for dynamic deformation characteristics of residual soil under cyclic loading
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Abstract: In order to study deformation characteristics of compacted residual soil under cyclic loading dynamic
tri-axial tests for compacted residual soil with different moisture contents confining pressures and amplitude conditions
were conducted. Hysteresis loops of soil dynamic stress versus strain development law curves of cumulative plastic strain
and skeleton curves of soil under different physical and mechanical conditions were obtained. The decay law of dynamic
elastic modulus versus strain was analyzed. The influences of moisture content confining pressure and dynamic stress
amplitude on the test results were explored. The results showed that the deformation of compacted residual soil increases
significantly with increase in o, when the cumulative plastic strain reaches a certain value but the final behavior of its
deformation is an elastic stable one this characteristic is weakened gradually with increase in water content; increase in
water content is not conducive to the deformation stability of soil but increase in confining pressure can suppress this trend;
in addition increase in water content can speed up a delay of modulus and reduce residual modulus; the influence of
confining pressure on the decay law of modulus decreases gradually with increase in strain. This study provided a technical
reference for the construction process of granite residual soil as roadbed filler and soil improvement.
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Tab.1 Physical and mechanical properties of residual soil
1%
G,/
(gem™)  w/% w /% wpl% L, Bt/ % 0.075~  0.075 ~ <0.005
>2 mm 2 mm 0.005 mm mm
2.77 30.20 69.9 38.3 31.60 13.1 13.5 25.5 29.6 31.4
2
HITEH Tab.2 Mineral compositions of residual soil
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Fig.1 Grading curve
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Fig.2  Curve of compacting for granite residual soil
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Fig.4 Loading waveform
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Fig.5 Dynamic stress-strain relationship
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Fig.6 Fitting curve and measured values of cumulative plastic
3
Tab.3 Fitting parameters
o, /kPa 30 kPa 50 kPa
w!% o,/kPa a b c alc R o, /kPa a b c al/c R
16.0 80 0.35 1.40 0.36 0.98 0.99 60 0.21 0.80 0.51 0.40 0.98
150 0.81 1.60 0.38 2.12 0.98 110 0.12 0.81 0.22 0.56 0.99
230 0.64 1.30 0.17 3.76 1.00 150 0.16 1.04 0.19 0.84 0.99
240 0.89 1.34 0.19 4.61 1.00 220 0.69 0.34 0.52 1.33  0.98
- - - - - - 240 0.63 1.12 0.14 4.44 1.00
- - - - - - 250 1.71 1.13 0.25 6.83 1.00
19.5 70 0.28 1.43 0.30 0.94 0.99 80 0.24 0.82 0.35 0.69 0.99
130 0.90 1.12 0.57 1.58 0.97 130 0.34 1.11 0.32 1.06 0.99
230 0.26 0.95 0.10 2.49 0.97 180 0.48 1.14 0.38 1.26 0.97
240 1.32 0.74 0.46 2.86 0.95 220 0. 60 1.52 0.33 1.81 0.97
260 2.02 1.34 0.34 5.99 1.00 240 1.15 1.45 0.44 2.64 0.98
- - - - - - 260 1.55 1.42 0.31 5.09 1.00
23.0 50 0.12 0.92 0.18 0.65 0.98 50 0.11 0.96 0.21 0.54 0.99
80 0.46 1.02 0.22 2.11 0.99 80 0.50 0.82 0.30 1.67 0.96
100 0.42 0.83 0.16 2.54 0.99 100 0.39 0.76 0.19 2.06 1.00
110 0.39 0.84 0.14 2.73 1.00 120 0.78 0.65 0.24 3.23  0.98
120 0.48 0.83 0.13 3.74 1.00 160 1.40 0.97 0.23 6.07 0.99
160 0.93 0.85 0.13 7.02 1.00 - - - - - -
26.4( ) 50 0.12 1.03 0.13 0.92 1.00 50 0.10 0.89 0.18 0.57 0.99
60 0.13 1.09 0.06 2.30 1.00 60 0.07 0.80 0.08 0.95 1.00
70 0.19 1.00 0.07 2.87 1.00 100 0.14 1.00 0.07 2.20 1.00
80 0.31 1.33 0.06 4.75 1.00 110 0.29 0.96 0.08 3.47 1.00
90 0.56 1.38 0.10 5.49 0.99 120 1.01 1.08 0.19 5.42  0.99
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Fig.8 Cumulative plastic strain under different confining pressures
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Fig.9  Backbone curve
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