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Abstract

A swivel bridge is a 60 + 60 m T-shaped rigid-frame bridge, which adopts swivel construction. Be-
fore the bridge is rotated, the main girder needs to be weighed. The article analyzes the test prin-
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ciples of the main girder’s unbalanced moment, friction coefficient and other rotating parameters.
Through theoretical analysis and calculation and analysis of measured data, the rotating body of
the rotating pier is longitudinally unbalanced. The balance moment Mg is 3825 kN-m, the spherical
joint frictional moment M; is 20,825 kN-m, the static friction coefficient is 0.021, and the eccen-
tricity e is 4.5 cm. The eccentricity of the bridge is relatively small, and counterweight is not re-
quired to verify the weight of the rotating body. The feasibility of testing and balancing counter-
weight schemes provides corresponding ideas and references for similar projects.

Keywords

Rotating, Across Existing Railway, T Structure, Weighing

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. BIEH#R

SRR S A X AR fh 837, ALK 60 m + 60 m EEMEEAA T My, #eikgiih bR G ks
ik R K. ARG AR, RPR: 174mx13mx45m; FAGR S N 1Imx11mx3.5m;
TAREGS ARG Z M EENAR, HAMWE FER. B, LS. BERE5 25, ERSR. BRI
BE WHIE. B

Hp AR BE 35 (55 + 55) m, i £k 85 R A, Rk E B4 8586 t, AP IEE L, F
A E < 0.02 rad/min.  bEBEE IR A HAE O E BRI, S AR B 6.1 m, i 0
2.9 m, RIRLH 1.8 LA . TS 16.2 m, JEH T 10.2 m. FEMEBHRK 3.0 m.
AN NI W TR, RN 4.0 my Bl S AL i R R 1.6 .

FEARMRG B N BRI L T4 25 m, BUIERRE 41.49 m, [IiZihn R 48.436 (48.494) m, KA HEE)
B, 110K & BH B ] 26 B T T P S A 13.56 m, UK & HH B M)A 26 B T T P S 19.35 m, BEA
R GRAR A 25 B0 8 (0] 46 5 P TR B S A 13.85 m, & 0 BRI 5 [l 2k % P 25 M 9.66 m.
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A B il B 28 5| TR KR/ R B R (N R AR kg, Fe AT RAEMT R B2 (0 5P T 7Y,
HI T ERER R IOV E R 22, RAKBRE A 22 5 LU TN R PR B 22 57, 7T RE S EOMF R P i 201 B i
AT F CL R MIEEAN ], AT 7= A AN A J0RE 1] B AT SRS T It [ SIRAS AR RBR 2 330l I 2 45,
TR R KSR, & BRI EATE52 00, SRR T b i att, PR 2 ik
R BEAT AP G S (PR s, AR e 25 R AT i

PRI I AE b SR ISR R T e, SR R Gt [ 45 58 e bR JE ANREE AT 24T, K TAR AR
AT
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Figure 1. Mz > Mg working condition
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Figure 3. Mz < Mg working condition
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1) HEREIEE B IR T AT S, OIS EMAS S R A WA Bl o I 5 I B0 7T RE i 17 /)
KRR, FHENBRAAEMKE T, KEREETUHEE-MN Py (W& 1 FirR), P RERRZHE R, H
BN RARAER, H:

R-L+Mg=M, M

FIBE, 75BN NAE .
P-L,=M;+M, (2)
B TR A2), B
REm s, M, - hth
¢ 2

FEMLISE: M, =¥
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Figure 4. Schematic diagram of calculation of friction coefficient of rotating body spherical hinge around Z axis
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SEISEEEYECER
dM, =Rcosé@dF,
dF = y,0dA, dA=2nrds,
r=Rsing, ds=Rdg,

0 =0C080, Oy = N/(nR2 sin? a)
M dM, =2nR°u,0 sindcos’ OdO
(1—cos3a)

« 2
Mz =, dM; = ssina PN

HRPEATI H SEPr T, BRECERI 42 R = 6 m;  ERECFHISA42 r=1.35m;

o =sin™ [é) =sin™ (%) ~13.00°

M
WG IR BB N _ s
WREEIEAL: 1= sarrn
. . Mg
o R R - e=T

23 WARFREM=HE

P&, N=84,143kN, R=6.0m, KIELEL 4, =0.05. 152 EEHJIHA:
0.987x84143x0.05x6.0 = 24914.7 kN-m , TJTTREEREEEEES L = 4.25 m, T T TATHESRAEM T
P =24914.7/4.25=5862.3kN , XM 500t T /710, HEZERMLH2E.
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RS RAR T RN, BEATIE S ARIRIG AR, BT U0 E AT 0% BERH0HE . BEERH A% i
O AR A BRI BCE Ty R, TR BCE E R 7B B S W0 5]

3. MEKEER

1E/N BFEMI G 4/ T 5800 kN B, 77 - (i ik 2R, M4 KT 5800 kN B, A%k A5
A5, IR TR TR A K AR5/ T 4000 kN B, Srf8 k45848, MRIEEE SRR AL AL 528 1k
JREE, 8T B AT AN ST T B AT, L2880 B RN R AN AR Mg i 3825 kN'm,  BREXEEFH /)
¥ Mz 4 20,825 kN'm, ##AEFH 247 0.021, fwi-CodE e v 4.5 cm, HFREh-LEELLEUN, WIABHTEE . 9
AT ) - RERE I SR AR 1 7R, 12\ 1l FR B R0 25 S L6 2.

Table 1. Force-displacement of longitudinal unbalance test
= 1 YN FENKE ST -

/N LR T KBTI
71 Py (kN) £ (mm) 71 P, (kN) B (mm)
0 0 0 0
214.211 -0.25 198.654 -0.2
398.563 -0.36 412,645 -0.24
602.565 -0.47 604.563 -0.38
800.546 —0.45 802.482 -0.41
1003.377 -0.50 1008.468 -0.49
1203.458 -0.69 1204.417 -0.61
1405.166 -0.77 1399.495 -0.71
1603.417 -0.81 1598.541 -0.76
1798.169 -0.91 1802.494 -0.82
2002.645 -0.99 1998.169 -0.92
2201.941 -1.12 2198.667 -1.08
2400.655 -1.29 2414.984 -1.22
2606.498 ~1.27 2604.224 -1.28
2814.336 -1.25 2802.456 -1.31
3005.814 -1.31 2999.652 -1.41
3201.498 -1.41 3199.851 -1.50
3403.474 ~1.50 3404.782 -1.61
3604.348 -1.53 3608.593 -1.62
3802.677 -1.71 3806.186 -1.77
4008.463 -1.76 4006.847 -1.80
4214.192 -1.81 65.324 -0.81
4405.658 -1.89
4602.539 -2.09
4802.544 -2.15
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Continued
5004.36 -2.21
5200.75 -2.31
5403.72 -2.41
5602.98 -2.50
5798.97 —2.59
65.215 -0.79

Table 2. 124# pier longitudinal weighing test results
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