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1 . 98 m+ 196 m+ 504 m+ 196 m+ 98 m
504 m, s 98 m. ) 6 ;
,4 (2 2 ). 15.2 m, 14m, 3 , 30.0 m.
, 188.5 m. 3 , 16 192
1 : , Uy, Uz, TOlx
rot: 4 Wy, Uz, TOlx, TOL: 4
210 GPa, 340 M Pa, 550 MPa; 35 GPa,
36.5 M Pa, 3.5 MPa.
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Fig. 1 Scheme of Tian Xingzhou bridge (half span)
2.2
s ; 6 —iv 4 —
’ [710] ) ‘ )
(1) SloIx(1.2x% + 1.4x( x 4 -
x0.8 + ) -iv. x0.55x%x0.75)),
10% (2 +0.4%x(4 - x0.8+ 6 —iv. x0.55x0.75),
, 10%
(D L +
)- (2) 2 + ( ) ,
, &= L/550= 504/ 550= 0.916 m.
2.3
, 3
2 , , 2 32



218 ( 2009
z
_1
VYV e
i HiBhH
10
8
z
&
4
5 O Jegedeitss
0 W LRitRL
1 3 7 1mn 13 15 17 19 21 23 25 27 29 31
e
Fig. 2 Comparison betw een the nonlinear results and linear results of completed bridge cable forces
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Tab. 1 Cable forces of completed stage of bridge (half span)
T/ kN T/ kN T/kN T/kN
- - 1003.157 Off 5- 5273.924 9- 6 969.445 13- 7 267.909
1- (+) 910.114 7(|5- (+) 4528.632(9- - (+) 6266.459|[13- - (+ ) 7109.263
1- (-) 915.704 8||5- (-) 4512.547)|9- - (-) 6253.552]|[13- - (-) 7 112.135
- - 1655.731 0ff 5- 5748.662 9- 7 106. 895 13- 7 653.026
1- (+) 1267.966 0|5- (+) 4980.094)19- - (+) 6464.476|[13- - (+) 7224.283
1- (-) 1264.6320f5- (=) 4959.894(9- - (=) 6444.159]|13- - (-) 7214.308
2- - 2614.4838 0 6- 5384.204 10- 7 216.891 14— 7 556.324
2- (+) 2027.628 0f|6- (+) 4692.425||10- - (+) 6548.418|[14- - (+) 738.971
2- (=) 2021.119 0f|6- (=) 4676.323|10- - (-) 6539.410|[14- - (-) 7 387.147
2- - 3335.662 0 6- 5734.019 10- 7 260.568 14- 7 473.962
2- (+) 2722.2850f6- (+) 5028.973|10- - (+) 6680.128]|[14- - (+) 7 100.010
2- (-) 2712.473 0f|6- (=) 5008.644|10- - (-) 6662.274|[14- - (=) 7092.6%
R 3873.629 0| 7- 6 139.292 11- 7303.539 15- 8 554.106
3- (+) 3171.417 0f|7- (+) 5409.058|11- - (+) 6747.287|[15- - (+) 8225.344
3- (-) 3159.858 0f7- (=) 5391.973||11- - (-) 6742.459|[15- - (-) 8229.454
R 4495.461 Of 7- 6428.246 11- 7 398.837 15- 7 668.753
3- (+) 3764.070 0f|7- (+) 5703.946|11- - (+) 6875.680|[15- - (+) 7338.160
3- (=) 3749.182 0f7- (=) 5681.809|11- - (-) 6860.526|[15- - (-) 7333.652
4- - 4305.205 0f 8- 6272.332 12— 7 219. 13 16— 8 723.032
4- (+) 3630.521 0f|8- (+) 5599.517|12- - (+) 6858.453|[16- - (+) 8338.398
4- (-) 3617.329 0f|8- (=) 5584.664|12- - (-) 6858.445]|[16- - (-) 8342.129
4- - 4768.325 0| 8- 6 484.662 12— 7472.185 16~ 7 177.647
4- (+) 4068.6838 08— (+) 5828.791|12- - (+) 7002.665|[16- - (+) 6951.676
4- (-) 4052.085 0||8- (=) 5808.128|12- - (=) 6990.155|[16- - (-) 6950.747
2.4
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Tab.2 Midspan deflections of two limit states
8 5 N/ % 6 /% 8 N/ %
1 1.787 1.065 - 40.4 1.820 1.8 1.071 - 40.1
2 1.936 1.085 - 4.0 1.952 0.8 1.091 - 43.6
1 0.500 0.410 - 18.0 0.504 0.8 0.406 - 18.8
2 0.537 0.415 - 2.7 0.541 0.7 0.411 -23.5
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Fig.3 Comparison betw een the nonlinear results and linear results of main members of the bridge
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3
(3) Tab.3 Average influences of various nonlinear fact ors
! % +
3 /% 1%
6.09 61. 50 61.43
5.79 59. 11 58.73
Ernst . 4.38 38.13 37.87
, 2.63 34.23 34.11
2 2
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Effect of Geometrical Non- Linearity on Long Span
Highway and Railway Cable-Stayed Bridges

WANG Wei', QU Wei lian®

(1. College of Civil Engineering and Architecture, Wuhan U niversity of T echnology;
2. Hubei Key Laboratory of Roadway Bridge and Structure Engineering, Wuhan U niversity of T echnology, Wuhan 430070, China)

Abstract: Internal forces and deformation of long span highway and railw ay cable-stayed bridge in the ultimate limit state
and serviceability limit state are calculated. Considering geometrical nonlinearity behavior, the cable force under dead load
is calculated by step iterative algorithm. T he iterative modified Ernst formula is established and used in calculation of rea-
sonable cable force and the internal force of structure. The cable sag effect, the beamcolumn effect and the large displace-
ment effect are taken into account in the study. The results indicate that geometrical nonlinearity significantly influences
the internal force of long span highway and railway cable-stayed bridge, so the geometrical nonlinearity must be consid
ered in design. Among various nonlinear factors, the cable sag effect is the most significant, and the effect enhances with
increasing load.

Keywords: cable-stayed bridge; limit state; geometrical nor linearity; cable sag effect



