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Optimization of overturning moment and friction coefficientcalculation
of spherical hinge of rotating bridge

JIANG Taoying', TANG Binggen*, CHEN Deliang'
(1.School of Civil Engineering, Changsha University of Science & Technology ,Changsha 410114, China;
2.China Railway 24th Fujian Branch, FuZhou 350000, China)

Abstract: Rotating construction is an important method in bridge construction, and the calculation of
friction force is particularly important for large tonnage rotating bridge, However there is a big
difference between the calculate results based on the existing conventional method and the field test
results. Therefore, the accurate calculation of friction force needs to be improved. In this paper, the
moment of vertical friction resistance is obtained by weighing experiment, and a new stress distribution
model of spherical hinge contact surface is proposed based on contact theory. The formula for
calculating the moment of vertical friction resistance is established, and then the friction coefficient is
obtained. The results are compared with those obtained by conventional method and actual traction
force. The results show that the improved optimization formula proposed in this paper is superior to the
conventional formula widely used in calculating the surface stress and predicting the static friction
coefficient of spherical joints.
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Fig. 1 Concrete spherical hinge structure
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Fig.2 Weighing principle The friction moment of ball hinge

is less than the unbalance moment of rotating body
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Fig.3 Weighing principle: The friction moment of ball hinge fiF 8/ (107 kN)
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Table 2 experimental data of 36" pier longitudinal jacking

weighing with small mileage

A KN R (RS S ok A A A P

¥I{E/ mm ¥IE/ (10* mm-kN™")
191.7 0.010 0.52
591.7 0.040 2.03
1 004.9 0.040 1.91
1407.8 0.040 1.94
1081.7 0.045 2.13
2212.0 0.050 2.14
2610.8 0.055 2.42
2984.8 0.050 2.58
3384.1 0.050 2.83
3784.8 0.210 10.97
3950.9 1.025 61.71
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Fig. 6 Schematic diagram of calculating frictionmoment of

rotating spherical hinge around Z axis
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Fig. 7 Different m values correspond to stress distribution
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Fig. 8 Finite element simulation of rotational system
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Fig. 9 Vertical stress diagram of lower rotary table

HRAEA BRICTHT AR, T R RE [a] FR J7 4345 DA
Hh ] i) g AL RGN, A AR AE T ~ 32 MPa,
ERS vt B VAPA K S LR UE S ) N VAP et
55.74 MPa. HURESNAZN J1-F-H{E ) 28.93 MPa,
JET HERTZ FEA A, S A b 1 0
NE*(R, + R,)

R* \R*,
R Oy EERECERIRIEAR s R, 0 B BRECER TP 42
E R BRECHE R R

1/3
o, = 0.388[ } = 27.24 MPa

88

X FERE I K AZ Ml 7, A FR O E IS R T 2R ie
THEE , 302 i T RS T dE 12 s AR i ik
SR F A BROCTT 2548 ) RS R/INATBR TR L T
K EA FRIT A5 R LS K.

T BR B 2 i 1 0 1A A4 AR 1) SF- 25 1 ) ok
A3 MR 1) R SV AR T 1) A A A RS IR 5 m B
0.6 R F) 4140 T 8 L i 28 1) 28 28 SAE X L, e
SUCRABRIGHE, Jr B B, W& 10 B o

28 -

26
£ 241
2t
29+
18+
161
141
120
10

RS 1) BT B/ M

4 ! ! ! ! ! ! -
0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75

BEEREC OB EY/ m
10 EALEREFCERXZ

Fig. 10 Relationship between stress and distance from

spherical hinge center
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