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Application and analysis of reinforcement and grouting
combined treating soft foundation widening project

: 1 1 : 2
FU Hai-feng', YAN Shu-wang', SHU Xiao-wu
(1.College of Civil Engineering, Tianjin University, Tianjin 300072, China;
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Abstract: Geosynthetic-reinforced, subgrade-grouting and pile-supported system is proposed to use in widening subgrade. By using
an elastoplastic finite element program, the magnitude of settlement, uneven settlement and stress level in the soil mass are compared

between two different cases; especially, the pile-soil interaction is analyzed and compared with practice. Base on the analysis results,

some conclusions are draw so as to provide the theoretical evidence for practical constructions.
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Table 1 Calculation parameters of materials
Tk W SPESR kP BRI/ kP MBI )
HIR
s BB g B e
WAt 19.5 5700 6000 030 25 20 15 25
+J7E 0~2 18.5 4500 4200 032 20 18 10 7.1
+E2~10 186 4200 4000 0.35 15 12 8 6
+J710~18 195 9500 8000 0.32 13 10 25 20

/m /KN« m™ kL
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I 1.2X 10° kPa.
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Fig. 2 Horizontal displacement isolines in soil mass
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Fig.3 Vertical displacement isolines in soil mass

MR TR I s 20 A e T PO AN B ST 0B, ]
4 JroR, BT RIHEREE I SR AN, RS
EIRALIE DR, s A BN T e v R R
026 SO, VRS . IR REAT RN B AL
AR R 22 LA KT TF iR T AR AN B8 A DO

I 58/ m
0 5 10 15 20 25 30 35

-0.02

-0.04

YUFRAE/ m

0.06 il —o— It UL
U —E— RN BER 5L
-0.08
B4 PFEOL T RIBRIE A UIRE
Fig.4 Uneven settlement of road surface with
two different cases
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Fig.5 Stress level isolines in soil mass
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Fig. 6 Pile axial force distribution
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Table 2 Load sharing of jet grouting pile

WA MUK ISy kPa kR F/RZIE Ty kPa  Ap ALK
/m SEWE MR SEINfE R kB B
0.5 18.78 6.38 13.72 5.48 137 116
1.0 15.11 12.78 13.09 9.23 116 138
15 16.43 21.15 12.24 1142 134 184
2.0 31.32 30.76 10.52 1317 298 234
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