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Calculation method of main cable force in hoisting stage of steel box girder of
suspension bridge

ZHANG Chen-xing , TIAN Zhong-chu
(School of Civil Engineering,Changsha University of Science & Technology, Changsha 410114, China)

Abstract: The formula of the calculation of the main cable force in the hoisting stage of steel box girder
of suspension bridge was derived using the method of piecewise superposition, based on the theory of
segmented catenary. The relationship between the main cable force and the span and height of the two
towers was obtained. Then the Midas model of the single span simply supported steel box girder
suspension bridge was established according to the condition of the Changshou Yangtze River second
Bridge. The proposed formula was then verified by calculating the friction coefficient at the bottom of
the main cable saddle under the pushing condition. The results show that the friction coefficient can
reach 0.07 under general lubrication conditions. However, the friction coefficient can decrease to 0.05
by adding the lubricant on the contact surface between the main cable saddle and the slide plate. In
order to reduce the number of pushing, the calculation method can be used to enlarge and correct the
push value, which can provide the basis for the determination of the push value of the main cable in the
hoisting process of the same type suspension bridge.

Key words: suspension bridge; segmental catenary; finite element; main cable saddle; friction
coefficient
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Fig. 1 Force of cable segment under uniform load
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Fig.2 Cable segment division diagrammatic under

concentrated load
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Fig. 4 Layout Plan of the Changshou No.2 Bridge (unit: cm)
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Fig. 7 Simulation diagram of main cable saddle pushing
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Fig. 6 Diagrammatic sketch of main cable saddle B .
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Table1 Comparative results of midspan in push-up phase
o A RN Midas/kN LI %
H 14 H V H

1 6584.5 16 938.1 6671.1 17 345.8 1.30 2.35

2 75549 20 395.6 7631.5 20905.1 1.00 2.44

3 8962.0 26 508.6 90114 26237.6 0.55 1.03

4 11 530.1 34 832.1 11 534.2 34 594.8 0.03 0.69

5 17 632.9 531853 17541.4 52 054.9 0.52 217

6 27311.2 73 938.2 26 998.9 71 364.0 1.16 3.61

FR2 MR ABSHEFRER
Table 2 Comparative results of sidespan in push-up phase
T AN Midas/kN TRZ LN AE %
V H V H 14 H

1 9948.3 16 520.1 9683.9 16 781.9 2.73 1.56

2 11 576.7 210793 11 316.5 20 818.9 2.30 1.25

3 14012.2 26 397.5 13 770.4 26176.3 1.76 0.84

4 17 792.9 34 648.5 17 608.7 34 552.4 1.05 0.28

5 25674.7 518519 25615.2 52 027.1 0.23 0.34

6 34 154.6 703757 349733 724713 2.34 2.89
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30t i . T MAERE RETE WEEA o
R 25F : - w5 /MPa FI/kN 71/ kN N
) - : : . i 1 40 1040.0 16 355.0 0.064
@ o
jm . > 2 4.6 1188.0 18 948.0 0.063
LS5 F
& i " ¥ : " B 3 51 1321.3 227818 0.058
s 4 B ) 4 6.7 1742.0 291429 0.060
‘ ’ X , 5 8.3 21580 43 156.6 0.050
0 1 2 3 4 5 6
TR 6 12.8 3340.0 61972.2 0.054
8 kA&R 0.0751
Fig. 8 The result of cable force s - FE
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Fig.9 The result of friction coefficient
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Table 4 Push data in hoisting stage
Wk EHAL cm , EHER  EREN ERELBS s B R B
we B o mme DR/ wihem  fB/em  TURMEKEI% T TRRB iy o

. i 11.0 3.0 12.5 8.0 45 36 . s
Jeig 9.0 3.0 10.5 6.0 4.5 43 '
i 13.5 3.0 12.6 10.5 2.1 17

2 3 438
-3 11.6 33 13.2 8.3 59 37
i 15.1 32 14.0 119 2.1 15

3 6 9.7
@73 15.5 4.4 15.1 11.1 3.0 26
i 14.8 0.9 15.3 13.9 1.4 9

4 11 177
-3 10.4 0.1 13.0 10.3 2.7 21
313 18.5 0.2 19.0 18.3 0.7 4

5 23 37.1
-3 15.5 0.3 15.7 152 0.5 3
g 22.4 1.0 21.6 21.4 0.2 1

6 41 66.1
Jei% 16.8 1.5 16.1 15.3 0.8 5
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FEREBMNBEK. BRANRENE LKA,
FIH AL EREE A P BT A AT S cn 0L, B
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Table 5 Results table of main cable force
P— HEMEN RS T
P&/ kN o8/ kN
1 16 520.1 16 938.1 -418.0
2 16 757.7 16 928.9 -171.2
3 17 003.4 16 919.6 83.8
4 17 257.7 16 910.4 3473
5 17 521.0 16 901.2 619.8

HR ST, EERBEWAERN, PBENS5LE
M =LK I RBAESE, XETFTHEHE—
AT EREMEB REMES BN ELES,
W =R T AT /e s | By 2 s,
ZIEHEE X R E N, LEWERKFESH
LSBEHRTHENS 1, XNERE=E NN
W a, HiERA:

H, - H,
a=——": Qa7n
RF: mAEREBE; HAPEMNERKFES
71; Hy RIABMESKF53 7.

IR B R T AR R A, 25 EREEILE
B3, FAFERENIZFR—A S hnE B E N
TR, UEERIE, FREHRSE LS
Mz KEE, BT TFTEERS TS, 2HE

IEERERRTNES, BT FRH#EIXEE
WMRIEH X —F AP 7, B F=H-HAfo A
RXARE R THREN SRR T EERE R

17 600 -
u AN -
o
17 400
|
g 17200
o
§_Q 17 000 [ o
¥ f ® » ® ®
i)
#% 16800 [ .
16 600
N
16 400 . s e 5
1 2 3 4 5
P B/ em
10 2. ¥HEERHARMELK
Fig. 10 Variation curve of side and middle span
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