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Optimization of structural design of mooring platform for high-piled wharf
with large water level difference in inland river
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2. Hubei Key Laboratory of Advanced Materials & Reinforcement Technology Research for
Marine Environment Structures, Wuhan 430040, China)

Abstract: The high-piled wharf can accommodate the feature of large water level differences in inland rivers
by establishing multiple levels of mooring platforms, which usually adopts steel structures. To the problems of
susceptibility to corrosion and high construction and maintenance costs of steel structures, this paper takes the
mooring platform structure of the high-piled wharf as the research object and conducts a comparative study of steel
structures and optimized concrete structures. By using finite element analysis software for three-dimensional
modeling, the stress conditions of the beams and pile foundations are analyzed, and the investments of the two
structures are compared. The results show that the optimized concrete structures can increase the integrity of the
mooring structure at the front edge of the wharf platform, effectively reduce the maximum bending moment of the pile
foundations, and the structure is more favorable. However, the bending moment and shear force of the beams have
increased to a certain extent. The optimized concrete structure can significantly lower the project cost and reduce the
subsequent maintenance efforts.
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Fig. 1 General plan layout
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Fig.2 Geological section
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Tab.1 Parameters of prestressed pipe pile foundation
at different layers

25 LIRS MR AREE/KPa AR AR E(E /K Pa
1 FdEt 15 -
2 BEHL 45 -
3 BMEEL 65 -
4 Mk 50 -
5 uA 170 5 000

2 TFEER

1) Z5HHES . WG LR 2.5 g/em’,

2) BEHIHLM: 25 1-30 m [TEREEL,
BAREN 2% JTS 144-1—2010 ¢ 4% 1 T F2 fif 2% 90
WYy, W IHLA R R Z B NE B R 1.5 m,

3) EEHUMAATE. A LR E S Oy
1.5 m K RTHY 9 20 kPa, FEOUHLE)IS 5 1.5 m
053K 51N 40 kPa, BUEFM 1.5 m X [H] 2L
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Tab. 2 Partial coefficient value

far 2% A REHL HESE
4 B 7
KR Wi MR R REh  #wESh KEH
NWAEK 1.2 1.5 1.5 1.4 1.5 1.5
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Fig.3 Original structure design scheme (dimension: mm; elevation: m)
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Tab.3 Design scheme
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Fig. 4 Optimization plan section (dimension: mm; elevation: m)
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Fig. 5 3D model of optimization plan

5 ZMZhSH
T BRSO Sk EaRaitly, HATHE %
PEARIRD, AN PTG DL T AR AT 20 B, AR A
B BEEESFPFRE T 0T, A TOL LR 4,
x4 FEMHHIHR

Tab.4 Structural analysis conditions
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Tab.5 Comparison of calculation results of
pile foundation bending moment

Wk B I RS 4 /(KN - m)
TH fES EFE gLl g2 erEs
M, M, M, M, M, M, M, M

¥ z ¥ z y z y z

1 2142 2209 184.2 55.8 180.4 646 227.1 104.5

2 186.0 94.7 180.9 54.2 191.8 61.2 - -

3 76.5 4.5 202.8 53.9 218.6 60.7 2649 104.6

1 4 7.1 737 643 99.7 8.2 115.6 8.1 138.0
5 1188 73.6 8.5 9.5 1245 115.2 121.8 137.5
6 75.6 45 97.0 228 112.8 23.3 1324 35.4

7 75.3 45 9.7 229 1121 23.3 131.5 355

1 119.8 939.9 66.2 256.1 39.1 403.2 50.8 451.1
2 110.2 960.5 829 253.6 66.8 397.9 - -
3 29.1 50.0 122.2 254.3 140.0 399.4 155.7 450.1
2 4 1685 63.5 131.4 853 1788 108.2 191.0 119.1
5 1557 69.3 116.1 89.7 159.2 1145 159.4 125.8
6 56.1 8.9 76.6 8.1 96.6 114.2 105.0 128.9
7 68.3 89.8 86.0 831 110.2 1142 119.6 128.9
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Tab. 6 Comparison of beam calculation results

T WIS IEAHE/(KN-m) AR/ (kN-m) BYJJ/kN
R % 3423 5 606 1737
RiE 4195 7 064 2394

: A% 2 3 886 6 698 2 397
A% 3 3391 7 265 1 946
T % 3074 5387 1 634
(R 3675 6 875 2012
g AT % 2 3 458 6 480 2012
AT % 3 2 845 6 328 1884
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