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Tab.1 Rates of vehicle load on all levels of road
-1 -1 -1 - -1
- 20 - 20 -20 -20 -20
1.2 1.2.3
1.2.1 D
(1) E, =3.0 x 10" MPa A, =0.15
=1x107°/C p, =2 400 kg/m’; @
(2) N 18 cm E,=1.5x
10° MPa A, =0.25 p, =2 000 kg/
(3) m’: 3 40 cm
y ’ E‘3 ZS(X) MPa /\3 :0. 3 p3 =
> 2 100 kg/m’; @ 20 cm E, =
(4) 200 MPa A, =0.3  p,=1900 kg/m’;
® E. =40 MPa As =
(5) 0.4  p.=1800 ke/m’; © c8
1.2.2 E, =12 000 MPa A =
1
(1) 0.2 ps =2 100 kg/m’.
140 m 1 ’
21;1(7 11.5m 8 m 12,4
| 0'140 100 1 200 (1 d=1200 mm
s " ! i »mm D =1400 mm; t =100 mm;
A 020 H=1500 mm; y, =18.00 kN/m’;
030 ‘ g ‘o C25; L=1000 mm;
o 140m 2.3 0.1 o 2 2 mm
) eS| B $10@ 100 mm
(2)
(3) : 111 0.080 7 MPa M, 4.77kN *m;
19
" “ 0.144 6 MPa M, 8.54 kN *m.
crn1><80 cm cm (3) ' ( »
40“" " ( GB 50010—2002) R235
(A}i o d‘ | aqus E. =2.1x105 MPa R235
aqus/Standar £, =195 MPa (25
f.,=11.5 MPa
0.12
. £, =0.62.

1 m.
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Fig.1 Stress distribution lateral displacement distribution and vertical displacement distribution of storage pipe

10 mm =065; p,.
1 000 =10 =990 ( mm) .
(1) ~(3) p. <0.01 p. =0.01;d,,
Juabx =f A, (1) mm.
¥ <&y hy. (2) § »
x G50332—2002
‘yOMudgMu :f‘sdAs(hO _?)' (3) ( )
:YO ’Mu N
kN * m; A, 0.2 mm.
mmz;x
mm; b mm; h, M, 4.77 kN * m (4) Oy
. 84.6 N/mm? (5) W
(1) ~(3) ool os s 0.043 mm <0.2 mm
Seab
11 x78.5 +(11.5x990) =14. 8( mm) &,h, =
0.62 x75 =46. 5( mm) >« =14. 8( mm)
hy =75 mm f A, *
(ho—%)=11.5 x990 x24.7 x (75 -14.8/2) = 2
19.01(KN * m) >y,M,, =0.9 x8.54 =7.686( kN + 21
) ( Y( GB50014—2006)
(4) ;
M 0.7 m. 0.7 m
—— "k
Tk 0. 87hoA" (4)
o d 0.91.21.51.82.12.4m
Wy = 0LQ E—*( 1.9¢ +0. 08 —1) . (5)
O 2.
mm; o, 2 N
X .
¢ <0.2 ¢ =0.2 o >1 0.9 m 2.4 m .
(p:l;o'sk 37.6% +40. 3%
47.4% 1.5 m
N/mm’; ¢ 1.5 m.
2.2
mm ¢ <20 ¢ =20 ¢ >65 c 1.5 m 20
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40 60 80 MPa N
3. 45.1% +8.5% 6.7% .
2 =10 cm
Tab.2 Influence of covering earth thickness 10 cm.
on stress and displacement 2.4
/ / / 1 000 1 200 1 400
H/m MPa mm mm 1 600 mm
0.9 0.1722 1.104 2.274 5.
1.2 0.132'1 0.907 1.642 5
1.5 0.129°7 0.734 1.332 Tab.5 Influence of diameter of storage pipe
1.8 0.1197 0.693 1.257 .
on stress and displacement
2.1 0.1117 0.672 1.220
2.4 0.107 5 0.659 1.196 / / /
d/mm MPa mm mm
3 1 000 0.172 3 1.199 2.052
Tab.3 Influence of modulus of soil base 1200 0.1297 0.734 1.332
o str nd displacement 1 400 0.117 1 0.627 1.047
Oft stress and dispraceme 1 600 0. 146 4 0.725 1.143
/ / /
E/MPa MPa mm mm 5
20 0.1412 0.895 1.613 . 1 400 mm
40 0.129 7 0.734 1.332 : 1 200 mm
60 0.117 7 0.682 1.236 1 400 mm
80 0.1109 0.642 1.165
3 Al
) 1 200 mm
20 MPa 80 MPa . 2.5
21.5% .28. 3% 2
27.8% . 20 MPa 40 MPa : N
; 40 MPa
40 Mpa.
2. - o N e
3 S AIE AR \FIAKE T
89 10 11 12 cm
fi& 7K ¥ S HITEHKE
4.
4 — _—
Tab.4 Influence of wall thickness of storage = - £ K i
R

pipe on stress and displacement

/ / /
t/cm MPa mm mm
8 0.1470 0.837 1.579 »
9 0.1417 0.801 1.451 . Lo .
Fig.2 The schematic diagram of drainage pump
10 0.129 7 0.734 1.332 . . .
station systems in the underpass interchange
11 0.124 6 0.713 1.293
12 0.1109 0.681 1.235
4 Al

1200 ~1 400 mm.

8 cm 12 cm
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Model Building and Mechanics Analysis on Storage Pipe of Underpass

ZHANG Hongliang' SUN Pei' XIE Dingwen’

(1. Key Laboratory for Special Area Highway Engineering of Ministry of Education Chang’ an University Xi’ an 710064 Chi-
na; 2. Sichuan Blue Planning and Design Institute Company Chengdu 610041 China)

Abstract: In order to improve the present waterlogging condition of underpass a scheme of adding a storage
pipe in underpass is given. Based on the tube-soil mechanics model a simulation mechanical model of storage
pipe is built which is analyzed by finite element method. The reinforcement of the storage pipe is calculated
while the influence of parameters on the mechanical property of storage pipe is studied. The test results show
that: the covering earth thickness the soil base modulus the wall thickness and the diameter have significant
influence on mechanical property of storage pipe. According to the research results a new storage pipe is rec—
ommended as follows: covering earth thickness of 1.5 m soil base modulus of 40 MPa wall thickness of 10
cm and diameter of 1200 mm.

Key words: road engineering; underpass; drainage system; storage pipe; mechanical property



