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Tab.1 Calculated importance factors of each member (under horizontal load and dead load, impact at the sixth layer)

M2 U EEERK M2 Uy R R A
1 7 609. 56 0. 099 12 10 949. 00 0.374
2 7749.21 0.115 13 11 049. 90 0. 380
3 10 923.70 0.372 14 13 204. 60 0. 481
4 10 755. 40 0.363 15 7 109. 57 0. 036
5 8 072.32 0.151 16 7 055.29 0. 028
6 8 087.72 0.152 17 7 057.50 0.029
7 7 280.23 0. 058 18 29 530. 00 0. 768
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Tab.2 Calculated importance factors of each member (working condition 2)

M U EEE AR P Uy I AR
1 12 268.9 0. 109 12 18 536.9 0.410
2 11 408. 1 0. 042 13 17 359.5 0.370
3 16 102.9 0.321 14 25 876.5 0.578
4 16 294.5 0.329 15 11 179.0 0. 022
5 14 908. 4 0.267 16 11 087. 1 0.014
6 13512.7 0.191 17 11 113.5 0.017
7 12 889.5 0.152 18 36 425. 8 0. 700
8 11 952.5 0. 086 19 22 605. 6 0.517
9 11 556. 1 0.054 20 21 495.0 0.492
10 11 700. 6 0. 066 21 57 086.5 0. 809
11 25483.9 0.571
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Importance evaluation and weak link analysis for members of
overhead vertical wharfs located at inland rivers

LIU Ming-wei'*, LI Peng-fei'?, CHEN Gang'?, WENG Zhen-yan’
(1. National Engineering Research Center for Inland Waterway Regulation, Chongqing Jiaotong University,
Chongqing 400074, China; 2. Key Laboratory of the Ministry of Education on Hydraulic & Water Engineering ,

Chongqing Jiaotong University, Chongqging 400074, China; 3. Fujian Tendering Corporation, Fuzhou
350002, China)

Abstract; As all-vertical-piled frame wharfs not only have large capacity but also are able to adapt to the conditions
of large water level difference. Such wharfs are widely used in construction of ports located at southwest mountain
rivers. However, this kind of structure has so many members and the force condition is so complicated that it is hard
to determine the force transmission route and weak links of the members. A method for evaluating importance,
which is based on generalized stiffness, is applied in calculating importance factors of wharf members, under the
situation of only ship load and combined load, separately, and analyzing force transmission route and weak links.
The analysis results indicate that piles are more important than beams. Generally, the upper members of the piles
are less important than the lower members, and the importance of beams is related to the impact location of ships.
According to importance factors, there are five weak links in the inland river wharfs; the front piles, piles located
in back row, the front beam of the top layer, and the rear and front nodes of the bottom bent frame. So, enough
safety stock for the above weak links should be reserved in design. The force transmission route of the frame wharf is
mainly constituted by the outmost members. The research results will provide a reference basis for structure

optimization of the frame wharfs.

Key words: all-vertical-piled frame wharf; importance evaluation; weak link; force transmission route



