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Tab.1 Physical properties of the soil samples
R L B/ %6
HE WM/ % SR/ % SRR % iz ¥B M Pl 4y 2
=>0.075 mm 0.075 mm~0. 005 mm <20. 005 mm
2.70 29.70 18. 40 11. 30 CL 1. 05 78.43 20.52
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Fig. 1 Creep strain-time curves
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Fig. 2 Model fitting curve of 7 groups of specimens under
100 kPa load
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Tab.3 Parameter fitting values and statistical characteristics of improved Merchant
model under 100 kPa load

3R /kPa WS —H -4 =4 Loz Fiks| N L4 &= ¥l PREZE AR RE
Eo/MPa 48.432  49.258  49.565  45.144  46.260  52.135  50.3762 6.990 48.738  2.214 0. 045
E\/MPa 923.144 897.384 905.046 919.440 916.184 884.869 924.817 39.947  910.126 13.808  0.015
100 M, /MPa<h 2086.265 2663.139 2470.192 2326.049 2237.067 1837.066 2705.669 868.602 2332.207 288.536 0.123
E2/MPa 35.534  37.099  34.561 38.649  36.939  41.301 39.855  6.7410  37.705  2.204 0.058
a 0.548 0.533 0. 490 0.529 0.557 0. 457 0.505 0.099 0.517 0.032 0.062
b 0. 189 0.227 0.195 0. 189 0.212 0.209 0.178 0. 048 0. 200 0.015 0.077
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Fig. 3 Deformation distribution and probability density

curve of specimens
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Tab.4 Random sample-deformation index of

sample at 96 h

ik /kPa W /b /%0 BRMEZ/ V0 BIRVERL/ %
100 96 0. 377 0. 007 0.36~0. 40
200 96 0. 653 0.019 0.60~0. 72
400 96 1.120 0.035 1.02~1.23
800 96 1.778 0. 040 1.63~1.94
1600 96 3.550 0.042 3.43~3.69
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Fig.5 Curve of predicted value and measured value
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Uncertainty analysis of creep deformation of compacted loess

considering parameters randomness

HU Chang-ming*', WANG Fang-fang', ZHU Wu-wei?,
YUAN Yi-li', YANG Xiao?, LIU Ming-liang?
(1. College of Civil Engineering,Xi’an University of Architecture and Technology,Xi’an 710055, China;

2. Shaanxi Architecture Science Research Institute, Xi’an 710082 ,China)

Abstract: The calculated value of existing creep model is a deterministic value,which fails to consider the
randomness in the evaluation process of geotechnical materials and parameters. To reflect the random
deformation characteristics of geotechnical materials, this paper studied the creep characteristics of
compacted loess under graded and separate loading conditions based on repeated 1D compression creep
tests. An improved Merchant model considering parameter randomness was established. An uncertainty
prediction method for creep deformation was proposed and verified by a high-fill project in Yan’an. The
results show that the compacted loess has obvious decaying creep characteristics. The Merchant model
with nonlinear elements can better describe the strain-time relationship of the soil. The calculated value
of the model considering parameter randomness approximately obeys the normal distribution. The
uncertainty prediction method can obtain the probability cloud map of the creep deformation value,and
the measured creep deformation value of the project falls within the 95% confidence interval of the
predicted range. This shows that the creep deformation uncertainty prediction method considering

parameter randomness is effective.

Key words: compacted loess;creep;improved Merchant model; engineering prediction;randomness
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