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Abstract: In order to research the influence of widening modes on subgrade settlement for
expressway, the numerical models of subgrade settlement on the unilateral and bilateral
symmetry widening modes of Xitong Expressway were set up, the change rules of top surface
settlement, differential settlement and horizontal displacement of slope toe for subgrade were
analyzed by using the finite element method, and the comparison result of numerical simulation
values, layer-wise summation method’s computation values and observation values for subgrade
settlement in bilateral symmetry widening mode was analyzed. Analysis result indicates that
when the widening widths are same, the decrease amplitude of settlement for old subgrade center
in bilateral widening mode is 15.2% larger than the value in unilateral widening mode. The
difference of subgrade settlement in widening 2 lanes on both sides is 24.3% of the value in
broadening 4 lanes on one side. With the increase of widening width, the center settlement
increment of old subgrade decreases gradually, and the displacement of the maximum settlement

to the inside of new subgrade edge is 3-5 m. The maximum settlements from numerical
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simulation, layer-wise summation method and field observation are 18.40,18. 74 and 16. 06 mm

respectively, which indicates that the numerical simulation method is reliable, and the simulation

conclusion and the observation result are consistent. 3 tabs, 17 figs, 12 refs.
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Fig. 1 Widening modes of subgrade
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Fig. 2 Finite element model of unilateral widening mode
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Fig. 4 Mesh generation of unilateral widening mode
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Fig. 5 Mesh generation of bilateral widening mode
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Tab.1 Physical and mechanical parameters of soil

B3l FEHE/ (KN« m %) AT E /(KN « m™?) HPERL &/ MPa HEL/2 4 Hi % 1 /kPa WEEHE SR/ ()
IH % 352 19.0 19.9 36.2 0. 35 30.1 28.2
i b 18.5 19.3 20. 1 0.35 19.9 22.3
1H b J 18.5 19.5 15.0 0.35 19.9 30.5
B b 3 18.5 20. 1 6.0 0. 35 19.9 30. 4
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Fig. 6 Subgrade settlement in unilateral widening two lanes
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Fig. 8 Settlement curves of subgrade tops in

unilateral widening mode

2.5 =

2.0

1.5

% PR/ em

0.5

i 9 58 B/ m
B9 B 8 Y 22 5 DT

Fig. 9 Differential settlements in unilateral widening mode
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Fig. 10 Horizontal displacements of slope toes for new and

old subgrades in unilateral widening mode
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Fig. 11 Subgrade settlement in bilateral widening one lane
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Fig. 12 Subgrade settlement in bilateral widening two lanes
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Fig. 13 Settlement curves of subgrade tops in bilateral widening mode
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Fig. 14 Differential settlements in bilateral widening mode
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old subgrades in bilateral widening mode
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Tab.2 Computation result of settlement with layer-wise summation method
: , , A& | WA NP LB H SRR/
A3 2 | REE/m | B TE )/ kPal| BN 73 /kPa| 245 |2 R /m
V- / kPa | P/ kPa | VM /kPa | &z [ER; Z G mm
0 0.0 0.0 104.5
1 3.0 55.0 97.7 @ 3.0 27.5 101.1 128.6 0. 730 0.727 5.20
2 11.0 121.0 78.7 @ 8.0 88.1 88.2 176. 2 0.711 0. 709 4. 68
3 15.0 189. 1 69.7 ©)] 4.0 155. 1 74.2 229.3 0. 740 0.738 2.30
4 18.0 240.0 55.6 ® 3.0 214.6 62.6 277.2 0.668 0. 655 5.40
5 20.0 271.3 44.9 ® 2.0 255.6 50. 2 305. 8 0. 745 0.743 1. 16
3.3 HHBEUUNER T F RPN 16. 06 mm, R FHBE AR M 0 5

AR BT 2010 4F 5 H LI YAt T 5E L
T 86 FEAT M KL TR LI . (6] f 100 m 5 1 4> LI A5,
FELI 4 B¢ LI A5 R D% 3.

Hi & 3 0] LU . A B% 26 40 98 i T 5% =
2011 4F4 A T 4 B 1 AT . 08I0 3 f e 5 T

O3 2 S RNE T RS B R UL 70 5 9 18. 40 mm
FI18. 74 mm.  BZ KB 7 5 AT 5 0L 4G R
5 bR WL A5 R AR AN AT . L BT 2011 4F
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Tab.3 Observation settlements after subgrade widening mm
WL B
L0 Esf i)
K113+045~145 K113+145~245 K113+245~345 K113+345~445 K113+445~545
2010-07-20 6.12 8. 26 9.42 7.43 7.24
2010-10-24 9.02 11.13 11. 26 10. 36 10.13
2011-01-19 12.05 14. 24 15.37 14.16 13. 24
2011-03-26 13.01 15.03 16. 06 15.18 14.82
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