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20 m
630m’/s 1700  km
5 km 500 m*/s.
7 15m
1
15mx3.5m
105 . 1
A
12 1
Table 1 Section sizes of flume members mm
/m 80 100 120
| -25x 1500 -25x 1500 -25x 1500
- 16 x 4800 - 16 x 5000 - 16 x 5200
1 . — 25 x 400 — 25 % 400 — 25 x 400
- 16 x 2000 - 16 x 2000 - 16 x 2000
- 16 x 1000 - 16 x 1000 - 16 x 1000
120a 120a 120a
200 200 200
2.5m
1.5m 11 . 5.0m
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Fig.1 Structural arrangement of cable stayed flume
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2
6. fx 1700/609.8 =2.79 1700/568.5=2.99 1700/
538.9=3.15 2.5~4.0 A,
2
2.2.2
16Mn  Qus fx =300 MPa b
3
1 fi
100m 120m
9 10 Jx =300 MPa 120m 10
o =314.3 MPa f 5%. 9 10
5% ~10% .
2 3 c
Table 2 Maximal and minimal stresses of steel cable MPa Table 3 Maximal stress of main longitadinal
J/m girder and cross girder MPa
80 100 120 /m
O max O min O max O min O max O min 80 100 120
1 564.5 484.8 559.2 433.9 532.9 389.6
2 522.6 459.7 539.7 393.6 521.6 351.7 1 173.0 196.0 185.6 189.6 220.3 195.2
3 529.6 445.0 522.8 398.7 507.7 355.0 2 167.6 194.0 215.6 215.6 184.0 188.8
4 53.2 4445 531.8 3959 485.0 315.0 3 160.9 182.0 166.6 175.9 203.0  182.7
5 609.6  437.0 567.9  394.3 537.9 3l4.4 4 184.9 187.9 213.6 2155 243.3  191.0
6 609.8 436.9 568.5 393.6 538.9 314.1 5 206.8 201.3 197.3 180.6 215.5 172.6
7 542.1 4529 537.3 4042 521.7  362.0 6 235.8  202.9 243.0 216.1 291.8  192.0
8 543.8  455.1 5397 4058 524.5  363.8 7 158.9  184.3  168.7  183.4 200.7  184.0
9 536.4 445 5321 3956 S17.2 354.3 8 189.8  191.7 220.1 219.4 279.0 205.6
10 538.3 444 .5 533.0 394.6 518.6 353.8 9 201 .4 190.1 236.6 232.6 302.4 213.0
10 244.7 202.0 311.7 290.9 314.3 279.6
6860 6860 8232
A,/mm?
2.2.3
w/l 1/1 000
w/ 1 =1/740
w/l =1/600
3 4

Table 4 Total material consumption of two-line flume

/m /tm™ /owim /it /! /mtm!
80 14.792 9.36 20.64 87.42 117.42
100 15.328 9.36 20.23 93.25 122.84
120 16.242 9.36 21.20 100.37 130.93
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80m 100m 120m 100m 120m
80m 3.6% 10.4% 100m 120m 80 m
4.6% 11.5%.

80m 100m 120m

100 m
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Scheme Optimization and Finite Element Analysis of
Cable Stayed Flume Structure

Zhu Zhaoquan Su Chao Ren Qingwen Wang Runfu
College of Civil Engineering Hohai Univ. Nanjing 210098

Abstract In combination with the design of flume structure passing over the Yellow River on the middle route of South-
North water transfer project the scheme design and finite element analysis of the long-span cable stayed steel flume
structure is performed. First the structural arrangement and member section design of the cable stayed steel flume are
discussed. Secondly the finite element analysis of the flume structure is performed by means of Super Sap program.
Finally on the basis of verification of strength and stiffness of load-bearing members through comprehensive comparison

of different design schemes the optimal schemes of flume structure passing over the Yellow River are put forward.

Key words cable stayed bridge flume scheme optimization finite element analysis





