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Load test control calculation analysis of Qiansimen combined

highway and railway steeltruss cable-stayed bridge

XIANG Yong' . JIANG Hongwei'**
(1. Beijing Construction Engineering Quality Third Test Institute Co., Ltd., Beijing 100037, P.R.China;
2. Beijing Municipal Engineering Research Institute, Beijing 100037, P.R.China)

Abstract: With the rapid development of urban railway, more and more bridge structures have a tendency
to combine highway and railway to ease the congestion of urban traffic, which brings challenges to the
detection and load test of the combined highway and railway bridge. We introduced the calculation method
of load test control of Chongging Qiansimen Jialing River Bridge, obtained the theoretical control results of
load test under different working conditions, including internal force, deformation, frequency, mode and
so on, and compared the results with measured results of load test, and thus evaluated the actual carrying
capacity of the bridge accurately. We also systematically studied the calculation and evaluation of load test
of combined highway and railway steeltruss cable-stayed bridges and gave specific guidance methods which
would provide references for the same type of bridge load test in the future.
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Fig.1 Span arrangement of Qiansimen Jialing River Bridge
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Fig.2 Cross section of main girder of Qiansimen Jialing River Bridge
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Fig.3 Spatial computation model of Qiansimen Jialing River Bridge
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Fig.4 Diagram of train design load
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Fig.5 Load stress calculation in main beam
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Fig.6 Load deflection calculation in main beam
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Table 1 Comparison of measured stress and theoretical stress of main girder

) R AL 37 725 S AR/ pee WA SAR /e PSS R A CRMAR < 30D
AR —158 —200 0.79

R AT 220 —11 —14 0.81
T ERATFZEM 131 167 0.79
R 7 118 167 0.71
A A 121 167 0.73
R B 24 33 0.72
LR BERR A 25 33 0.76
LA A — 144 —200 0.72

JE A ) —12 —14 0.86
T A A M 140 167 0.72
TG ] 125 167 0.75
SR ey ] 116 167 0.70

M1 2 BN AR SRS TSR EAS EE R R A S IR/ T BRI T SRR S A AR BT 0.70~0.86 2
(1), 45 5 AT LA A 6 2% B (Y PR 3R ] 2 SR A A iR B W IR BT 2R H A — i L il .
32 ERREHZR
o B i ORI R AR T N 28 T D AT A R R AR S R R 2 A SR R H R 2.
R2 ERREUHEEMIUENL

Table 2 Comparison of measured deflection and theoretical deflection of main girder

NP RE A B S B/ mm WEETFEAE/mm BRI R A CSLIE TR
e —80.72 —112.99 0.71
e —122.04 —163.59 0.75
=) —69.73 —99.18 0.70
F —79.43 —112.99 0.70
el —123.52 —163.59 0.76

PRIl —68.67 —99.18 0.69
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Table 3 Comparison of measured deviation and theoretical deviation of tower

T FE B S E / mm BEREEIM B AE/ mm B8 BE B F B LA < T EAED
T s op O 3R 66.9 96.1 0.70
FobE TN 61.3 78.6 0.78

M3 B Al o S5 DAL 5 TH SR DN EESR AR Al 07 S5 I (/I T BEE TH 0 A 38 AR A 0.70~0.78 Z ]
TR 00 0 1 O - 45 ) e PSR AR R (LY [T R AT 3 A I 2 0 2 BT 2R H A — M L e
34 HEBIRER

AU Btz T 00 8RR AE 4 I S UTE W 2 249 Ak 35 28 2 B I ) 2 5 45 A R b DG IA AT B P A 2
TR 1 BB (5 %) EAR AT R ARk . BT O AR OO FERE RS T A T B S A A 5
2 G A AT U A ol I TE T 0 7 A R A ke S PR OB . AR U E L R KB B
(BRI SEIAE Y 0F HE L3R 4 AR 5.

R4 EMERZETHEEMSIUEI L (KETR)

Table 4 Comparison of measured stress and theoretical stress of main girder(rescue condition)

T 253 34 3L BAB S /e AR /e WEZERCIY RACCSEINA I ED
N vt —163 —199 0.82

JE AT 220 —13 —15 0.85
TR A 135 150 0.90
H T2 121 146 0.83
AT 2 124 151 0.82
TR e A 33 42 0.78
PR B A 34 42 0.81
S =gl —151 —168 0.90

T AT A Al —24 —28 0.86
TERAEA M 144 185 0.78
T B 127 157 0.81

A 116 141 0.82
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Table 5 Comparison of measured deviation and theoretical deviation of main girder(rescue condition)

pp=g A PR RE S (B / mm PREETHEE /mm BRI R B (S TR
2ol —84.22 —115.25 0.73
22 —126.7 —166.86 0.76
2o Al —72.7 —101.16 0.72
eyl —89.84 —115.25 0.78
eyl —140.31 —166.86 0.84
A ) —84.82 —101.16 0.84

W 4 AN 5 oS T S (A 5 R R LS B S /T B (8 B
e Ke 6 7 KA I 0.78~0,90,0.72~0.84 22 1 465 4 U F L5 . i 36K 1 e 6 2% K3 (A P e 1 3
B RO R LA — i 105 2
35 BEBHNBHER
A7 30 B 5 4 BTG BB - 3 090 SRR T 5 W 4 05 5 96 T . 2
65T B TR L~4 B EE R SR S (8 1.
F6 EHEMMERGITEMEILL

Table 6 Comparison of measured frequency and theoretical frequency of main girder

1878 P B 4 i S AT A/ He B/ He  SCBAE L/ % ST B L R A
1 — [ ey 0.543 0.478 3.214 1.14
2 T 0.612 0.568 3.512 1.08
3 =R 0.687 0.616 3.735 1.12
4 Py iy 1t 0.892 0.748 3.917 1.19
5 T B A 1.023 0.918 4.125 1.11

(a)—BrBEHEA (0.478 Hz) (b) B4R % (0.568 Hz)
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(c) UBEEHRA (0.616 Hz) (d) PUB R4 AL (0.748 Hz )
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Fig.7 Theoretical model of the main bridge
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