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Study on causes of post-construction settlement of DJM pile
composite foundation at bridge approaches
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Abstract: In order to study the causes of post-construction settlement of deep-jet-mixed(DJM) pile composite foundation at bridge

approaches, the settlement is analyzed and back-analyzed by Biot’s consolidation FEM. The soil constitutive model is the

Duncan-Chang nonlinear elastic model in finite element analysis; and Duncan-Chang nonlinear elastic model and Merchant

viscoelastic model are used in finite element back-analysis. The computation results show that the traffic load and soil creep are the

main causes induced the post-construction settlement of DJM pile composite foundation. The traffic load is the main cause at early

period, but soil creep is the main cause at post period.
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Table 1 Physico-mechanical properties of soils
=5 EREEA i )%/ m w/% y/kN-m> e a5/ MPa’ Ey .2/ MPa c/kPa /()
@® it 1.6 30.6 1.9 0.862 0.44 4.15 39.5 16.8
@, WAV 1 2.6 42.1 1.8 1.178 0.76 2.57 16.0 8.4
@ VST 10.4 52.4 1.7 1.452 1.38 1.63 15.0 8.4
® WA+ 5.6 29.2 1.9 0.834 0.35 5.50 24.6 16.9
G it 6.0 28.2 2.0 0.796 0.28 6.17 35.0 16.8
®. WA+ 8.8 31.9 1.9 0.891 0.34 535 353 14.2
®) AV E+ 20.9 33.5 1.9 0.939 0.37 5.10 30.5 14.5
% 2 Duncan-Chang #HE 1 H S48
Table 2 Computation parameters of Duncan-Chang model
B TEAR Re K n G F D Kur k/10°m-d’
0 T (X 0.87 258 0.37 0.35 0.21 2.6 364 10
@® it 0.86 106 0.54 0.25 0.01 2.0 168 7.37
@, WAV A 1 0.90 84 0.28 0.38 0.02 0.75 147 1.02
@ W R T 0.95 68 0.32 0.42 0.02 0.42 126 19.18
® WA+ 0.85 85 0.41 0.27 0.02 1.2 158 47.52
G it 0.85 86 0.60 0.24 0.02 1.3 176 6.57
©. AV E+ 0.86 98 0.42 0.26 0.02 1.5 185 46.32
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Table 3 Initial parameters of nonlinear elastic model in back-analysis
= 4 ¢ k
+= Jgeem® /() /kPa Ry K n G F D Kur 10° m- d”
o] X 1.9 12.7 20.0 0.87 258 0.37 0.35 0.21 2.60 364 10.0
W R T 1.8 7.7 16.7 0.92 80 0.29 0.39 0.03 0.77 138 12.4
5+ 1.9 14.2 353 0.86 98 0.42 0.26 0.02 1.50 185 46.3
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Table 4 Computation results of back-analyses S
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. 10 100 1 000 10000 Table 6 Parameters back-analyzed with different periods
0 B observed data
2 BH LR MR
0~144 0~203 0~296 0~356
g - o] X 4.939 1.943 1.696 1.652
& WRFE L 0603 0550 0547 0.541
1= —A— A0 i 2
S )LTJJW% o e 0 0.047  0.056  0.055  0.052
10— —E—‘ HH Pﬁvﬂﬂ\ﬁ#\a‘&‘ N g WAV TR 1 0.928 0.673 0.684 0.704
12 k o] X 6.538 6.886 5.652 5.252
B4 3 68 YT 5 soilE i M0 m-d!  UREAIL 0753 0.831 0995  1.005
Fig.4 Comparison between calculated and observed
settlements at node 68
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Table 5 Initial values of soil parameters

+ Ey/MPa  a n/d’ u K m-d'
T X 9.3 0.5 0.01 0.42 10.0e-5
WAV TR 1 2.3 0.5 0.01 0.49 12.4e-5
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Fig.6 Comparison between calculated and observed
settlements at node 108
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