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Simplified calculation method of anti-slip stability between main cable
and saddle of three-tower suspension bridges
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Abstract; To study anti-slip characteristics of main cable and saddle of three-tower suspension bridges, a simplified
calculation method for calculating anti-slip factor was proposed. Analytical formulas for calculating anti-slip factor
were deduced and finite element models were established to verify formulas. The effects of some important design
parameters on the anti-slip factor were studied. Analysis shows that the analytical method has a high accuracy,
which can be used in preliminary design of three-tower suspension bridges. With the ratio of tower and cable
stiffness increasing, the anti-slip factor decreases; when the ratio of tower and cable stiffness is less than 3,
changing the ratio of tower and cable stiffness has a great influence on the anti-slip factor. When the ratio of tower
and cable stiffness is more than 3, the anti-slip factor is not sensitive to the ratio of tower and cable stiffness. Effect
of sag-to-span ratio to the anti-slip factor depends on the tower stiffness. With the increment of span length and the
ratio of dead load and live load, the anti-slip factor increases.
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Fig.1 Schematic for calculating sliding-resistance safety coefficient

of main cable
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Fig.2 Deformation of three-tower suspension bridge
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Fig.4 Three-tower suspension bridge

x1 FENMGBSH

Tab.1  Structural properties

. - . AR T/ RIS
FEM pop s CPa (KN - m?) B mt
F4 T R AN 22 195.0 78.5 —
AT T AN 22 195.0 78.5 —
Jnzhgk Q345D 206.0 77.0 2.88
iR C50 34.5 26.0 250.79

M T 1E 2R B 230 kN/m, # BB IE 2046 FH R %
H R4 71 620 MPa JR A E 45T AL A, SRS
BREE A eI BE A 10 526 kN - m™' 8 F45%
AN K, 25 W3R 2. 40 R ] BE 8 AR
B BLO.2, MR K 3 WAL A B4 % e R 5K

HRAEA BRICTT R AR A8 A H T g 38 kb
=25 7 DL R I IE T RS, ISR A 245 55
VAL o, R oo, LIS A 3245 P4 AR A K
(1) RIGFELPH L2 RE K, A BRITIHT A4S
R HRESHRICHEME S Fis.



<74 - /S =S B A N S ¢

5 48 %

K2 FHREFCEERIE
Tab.2 Cable equivalent spring stiffness

) EE=% S e ot e 6 )
S AR m? .
LI RHEE R/ m (N - m1) (N - m1)
/8 0.425 263.34 3 687
1/9 0.487 268.20 5186
1/10 0.551 273.25 7 087

/11 0.618 278.48 9453
/12 0.687 283.92 12 351

51 wmn

—=— JIB{E
AL ABOTE
3 i -4
v (e

2 BT -

1L

0 . . . )

1/8 1/9 1/10 1/11 112

n
(a) =B RF
S i
o A BRIGIE
ab
3 -
& R

2 P— g P SE

1 [

0 1 L L )

1/8 1/9 1/10 1/11 112

(b) =IEPIBS BRI
5 ESMBRERY
Fig.5 Sliding-resistance safety coefficient of main cable
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