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Response of Low Subgrade
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Abstract; A finite element analysis shows that the binding
site of the low subgrade and structure is characterized by an
uncoordinated defermation. Based on the mechanical response
analysis results, the failure mode and design status of the
binding site are explored in detail, in addition, the indexes
and criterion for uncoordinated deformation control are
proposed. Then, the design method about the low subgrade-
structure binding site is established, including the design
status, indexes, criterion, process and steps, which offers a
reference for the future engineerings in terms of the design
foundation, design idea, and technology support as well as the
decision-making.
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Fig.1 Schematic diagram of the underpass uplifting
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Fig.2 Geometric model for finite element analysis

and boundary conditions{unit:m)
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Tab.1 Parameters for materials

ZE R/ (kg m )

BERE/(n- ) SRR MPa

E# Lk BN/ kPa AEEEA/ O

1873
1 846
1829

HBE R
% 77
KeRRnnngt

KeReEngt 1713
KewmnLt 1832

e 1979
HE 2 018
i) 2 007
JEE 2 400

8,40 X107
6,00X1077
3.90X107°
6.20X1077

32.6 0.35 30. 7 28. 2
25.7 0. 30 17. 4 20.8
3.5 0. 40 12. 6 22.3
3.0 0.35 14. 8 12.9
4,6 0. 30 20.3 31. 4
250, 0 0. 30
1736.0 0. 30
1325.0 0. 30
30 000, 0 0.20

14A:@ Rl R s R KR mE, 4
TR AR I, 1 s; @ EREEHE
[ 45, i B 10 4F , THE 388 7 2R S0 A e 3R
R, HiA/h K 11,5 kPal™,

B R A C3DBRP #EATHAL B W RE +

B B BE T AR A C3DSR #EATHRHL. SR A A5 M fb
RIS TR 4 » BATERI A3 AN I 3 BT, B e 45 M B i
WEAE 0.5 m — T, KT EIE B
BEBEBESEAY» BT 454 LA S BE R 0 () 5 28 S HL
U TR R BE 77 17 A VO~ B e, B = R B 7 ) g DA



wmiy

B, % B IR B SR S S i 85

FATT, B R B 7 18] 3 = A Hn s BRI B O )
0.5 m — BT B 50 R AR 6 U8 BB R R + B
B 0.5 m — MR IKGRERF LMK E
BERTEES M 1 m — AT R R [ 5T
T EREANRITE 1 m — ).

B3 BxisE

Fig.3 Division of element mesh
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Fig.4 The settlement of subgrade in different phases
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Fig.5 Loads and boundaries of calculation model
for pavement stress analysis
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Vertical displacement on the top of foundation
in different phases
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Fig.7 Vertical displacement on the top of underpass
and subgrade after each phase
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Fig.8 Distribution of subgrade settlement after filling
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Transverse siress distribution at the bottom
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Fig.10 Transverse stress distribution on the top of
the surface in different phases
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Fig.11 Failure mode of binding sites between low
subgrade and structure
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Tab.2 Maximum bending stress on the surface MPa
Ady

0.6% 0.8%

0,98 0,99

1. 25 1.23

1.52 1. 20

A /W

1.0%
0, 9%
1.22
1. 48

0.5%
1,00
1.26
1,52

0. 3%
0.4 1.01
0.5 1.27
0.6 1.53

0. 4%
1. 01
126
1. 52
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Tab.3 Maximum bending stress on the base
Ady
0.6% 0.8%
0.43 0,42

0. 54 0.53
0. 65 0. 65

MPa

A8/ %

1.0%
0,42
0,52
0, 64

0.5%
0,43
0. 54
0, 65

0. 3%
0.4 0, 44
0.5 0. 54
0.6 0. 66

Wid R 2~3 FEBIETT R I AS, ¥R EESH
BRI B S B3, 3F H 24 AS <1, 0% BT ZEAH
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LMYk R I E TR -5 SMA 44, RE S
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FREGHH 15 CHRRAEY 1. 2~1. 9 MPa, LiRH
RESH B HBHNBERN0.5~0.8 MPa. AS: §
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Fig.13 Flow chart of design
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