Hans Journal of Civil Engineering /AR T#Z, 2020, 9(9), 933-941 Hans Xl
Published Online September 2020 in Hans. http://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2020.99097

EEANEKERA MEHFZ RS

$4%, B B
R BRI B IR A RSN A F], b
Email: 1326156846@qg.com

WehE HiA: 20204F9H1H; A HEM: 20204F9H16H; &4 HHH: 20204F9H23H

R

AR SCRF BARE W, X B 50R D B R SRR A B M AT A MR A, KR L 15%
BHSH, HAEEFBENBIIFERIEMATRZAXTHENA 1. N MBEHESHNEWH. TR
K, TREIHN RS ERERZARTIER, P AREEN8.89%. TRHKBEAZIE. TR A7 B[ AL
B TR EHRATN A RIBSSLRERMARRERN S, HRERAAMATRD, HhRAMAE
P/ INIB BEBLR, 737 °943.5%M18.65% . ST TRAR $1 A KB H BB R B FERTBL SR, R I A AR L
UL T P

X in
REZRAMIENT, MM, ART, BiE

Mechanical Performance Analysis of a
Frame Underpass Bridge in Pakistan

Kelei Han, Xiao Tian

Overseas Branch of China Communications Road and Bridge Construction Co., Ltd., Beijing
Email: 1326156846@qg.com

Received: Sep. 1%, 2020; accepted: Sep. 16", 2020; published: Sep. 23", 2020

Abstract

Based on the thick plate theory, this paper analyzes the mechanical performance of skew frame
underpass bridge in Pakistan with wing wall at the portal. By increasing the design parameters by
15%, the influence of skew angle on the internal force, stress and displacement of Underpass
Bridge under the action of dead load and moving load is studied. It is found that the longitudinal
bending moment of the roof increases with the increase of the skew angle, with an average in-
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crease of 8.89%. The transverse bending moment of roof, vertical displacement of roof, maximum
principal stress of upper part of roof and maximum principal stress of connecting part of wing
wall and vertical wall all decrease with the increase of skew angle. The average reduction range of
stress and displacement is 43.5% and 8.65% respectively. Aiming at the phenomenon of large
negative bending moment in obtuse angle area of roof, the scheme of arranging corresponding
reinforcing bars is put forward.
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Figure 1. Cross section of frame box culvert
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Figure 2. Box culvert plan
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Figure 3. 3D rendering of model
B 3. BB =HYRE

10

Figure 4. Roof unit division and key node selection

B 4. TR TR 53 FOK BT kB

SKIEE., WHE LR, )5 RSB LS i R EG GJE B AT B IS
A 5 Prs. Hrh G e LR RIS R, tHEITIRI R

g=y-h-tan’ (45° —%) 3)

A g NRAHARM GG LK)y MR E; b TS LR R E R o LRI B A .

) \Qy 5,/ ///< :\% . "

ol

\ff/ 1 R 0 VA
Figure 5. Load distribution diagram
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Figure 6. Bending moment curve of roof control node
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Figure 7. Main bending moment nephogram of roof
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Table 1. Transverse bending moment of control joint with variation of skew angle

% 1. SRR TS AN TE

M, /(kN-m) A, 1%

7 T2 4 2 4
45 21.568 24.29 - -

52 17.898 23.47 17.0 3.4

60 15.847 22.78 11.5 29

68 14.269 19.35 9.9 15

78 13.561 17.68 5.0 0.9
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Table 2. Longitudinal bending moment of control joint with variation of skew angle
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M, /(kN-m) A, 1%
or
e A9 e 9

45 44.702 54.934 - -
52 50.399 57.258 12.7 42
60 57.268 62.386 13.6 9.0
68 61.352 63.282 7.1 1.4
78 68.624 70.384 11.9 1.2
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Figure 8. Vertical displacement of roof control node
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Table 3. Vertical displacement of control joint under skew angle change
=3 PR ATUTERNT S EEARE
DZ / mm A, 1%
or
= W3 Wl A3
45 —0.55 —0.63 - -
52 —-0.50 —0.60 8.8 52
60 —0.42 -0.57 16.3 4.8
68 -0.34 —0.52 17.5 9.3
78 -0.33 —-0.50 38 3.5

DOI: 10.12677/hjce.2020.99097 938 T ARTHE


https://doi.org/10.12677/hjce.2020.99097

g, HIBE

U 3 P, BOLGT R 1SS R RS AR AR P B AR R T8 5 3, HLPIHT RiAE 68° ML A6 8
AR K

3.3.3. XA HNFIE

i-.;;’ ABes [ aean [ w63 [ 4272 [ anns J a7 [

(a) 45 TR —F N = (b) 68° TR EE — R ST =

Figure 9. Roof stress nephogram
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Figure 10. Maximum principal stress of upper roof
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Figure 11. First principal stress nephogram of 78° wing wall
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Figure 12. Maximum principal stress of wing wall
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