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A simplified algorithm for predicting creep settlement of high fill based on
modified power law model
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(1. School of Civil and Transportation Engineering, Beijing University of Civil Engineering and Architecture, Beijing 100044, China; 2. School of
Transportation Science and Engineering, Beihang University, Beijing 100191, China; 3. Beijing Municipal Construction Co., Ltd., Beijing 100045, China)

Abstract: The creep settlement dominates the long-term deformation of high fill foundation after construction and cannot be ignored.
The reliable prediction of creep settlement provides an important guideline for judging whether settlement is stable and arranging
subsequent construction. The modification of the traditional power law model for predicting the one-dimensional creep deformation
of soil is proposed, which can describe the one-dimensional creep deformation of clay, sand and soil-rock mixture. The modified
model satisfies the requirement that the growth of the creep deformation has an asymptote with respect to time; that is to say, the
creep deformation grows continually and approaches a constant with time. The proposed model has only two parameters, which can
be easily obtained from oedometer tests. Then, a simplified algorithm to predict the creep settlement of high fill foundation is
developed based on the proposed model. The simplified algorithm has two parameters, which can be determined using the field
settlement monitoring data. Based on the field settlement monitoring data of high fill in Longnan Chengxian Airport, Cangyuan
Washan Airport and Liiliang Dawu Airport, the fitting and prediction results of the proposed simplified algorithm are compared with
those of other three curve fitting algorithms commonly used in geotechnical engineering. The results show that the proposed
simplified algorithm can predict the creep settlement of high fill foundation more effectively and accurately.
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in Cangyuan Washan Airport
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SR =299.384, #=0.025  0.991 0.380  299.36

WU 2% a=0.393, 3=0.010 0.998 0.495 96.31
. s So=87.085, or=1.028,

Richards #% B=0013, y-0.653 0.999  0.746 87.08
fitLEE  a=-20.052, =-0328  0.993 0.920  283.63
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Table 7 Algorithm parameters obtained based on 80 d
field settlement monitoring data at point C23
in Cangyuan Washan Airport
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I a=1071.431, 3=0.008 0991  —0.336  629.21

ST ESRES =0.380, #=0.009 0.996 0.427  109.26
. 4 S»=86.285, r=1.023, 3

Richards % B=0019, 7= 0330 0.998 0.338 86.28
AL a=-224554=-0324 0993 0911  321.65
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Fig.11 Comparison of prediction curves of different
algorithms for point C21 in Cangyuan Washan Airport
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Fig.12 Comparison of prediction curves of different
algorithms for point C23 in Cangyuan Washan Airport
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Table 8 Algorithm parameters obtained based on 153 d
field settlement monitoring data of point 0-3
in Liiliang Dawu Airport

o~ - LS /i
& T /mm

SR a=3457.020, =0.005 0985  0.963 3456.94

Rl 2% a=0.323, f=0.003 0.996  0.764 368.50

Richards 12 S?;:z(; ‘(‘)'(());6;/:’3 "‘%684’ 0999 0516  274.03

fAfbsik  a=-17.690, f=—-0.503 0994 0981  5821.83
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Table 9 Algorithm parameters obtained based on 153 d
field settlement monitoring data of point 0-4
in Liiliang Dawu Airport
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Fig.13 Comparison of prediction curves of different
algorithms for point 0-3 in Liiliang Dawu Airport
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