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Mechanics Performance Analysis of Precast Rectangle Box
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Abstract; Taking the prefabricated construction section of the Hunnan New Development Area
utility tunnel construction in Shenyang, China as research background, the numerical simulations
of structural deformation and stress distribution of single precast rectangle box culvert at different
burial depths were carried out through the general finite element analysis software ABAQUS. In
order to modeling the actual stress of the precast rectangle box culvert as accurately as possible,
the reinforcement was carried out according to the actual engineering application. This model
simulated the different buried depths by changing the load of roof and side wall, where a uniform
pressure was loaded on the roof and the lateral pressure varied linearly was loaded on the side
wall. Finally this paper analyzed the structural deformation and stress distribution of precast
rectangle box culvert at different buried depths, pointing out the existing structural safety problems
and potential failure modes, to provide a theoretical reference for the design and construction of
utility tunnel engineering.
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Fig. 1

Detail view of model
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Table 1 Load design

MR TSR AR UEERT A 7y 2%
h/m Py/kPa P./kPa P ./kPa P+y./kPa

1 20 45 10 38

2 40 65 20 48

3 60 85 30 58

4 80 105 40 68

5 100 125 50 78

6 120 145 60 88

7 140 165 70 98

8 160 185 80 108

2 AR S

2.1 RBETELSH
WA BRIC B 84 ABAQUS Xt il Al AR

RUMEAT LA AR TE S0 B, DS 7R 45 K6 A8 T 5 55, 1T A
F H BT OO R BE AR AR TR L5 I 2 PRI, A 3C
W XoF TOU A 5 0 Al AR T 64 T R 40 S0 HT
2,101 Tob a5 8% o At

E LA FROTEAE ABAQUS,, ¢ To i A #K 1fif A
e B4 IR AT L 34 N HAOT B FR T R IR Y
AN AT 35 AN A SRR A RS o
B, LR e 6 B il 26, UL 2 (R RS R
ToAR ] 1™, 55 Fem TR ] B 14 ) . DA 1] 5 B
i vl LA H , T AR 6 TR A8 TR S A 408,
ATl 1y P T v ] 5 ] 47 % i K 7 i % 1)
PR/, B SETRA3E N, TOUAR 138 o) 457 B4 A2 7
B, T EL Bt MR A 358 i w4 118 032 ) 43, %
AR Ak PR St AR AL KA 22 100 BH TR0RR H () 35 407 %
R S T 158 [ fir 28 b5 R

9
1234567 891011121314151617181920212223242526272829303132333435
TR T R 4%

B2 ToAR R R R R A T L Bl 2

Fig. 2 Vertical deflection curves of the roof along with the buried depth
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Fig. 3 Transverse displacement curves of the
side wall
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Fig. 5 Stress nephogram of the roof
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Fig. 6 Concrete stress curves of outside the roof
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Fig. 7 Concrete stress curves of inside the roof
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Fig. 9 Concrete stress curves of outside the side wall
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Fig. 10 Concrete stress curves of inside the side wall
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