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Node damage assessment method based on load transfer law of high-piled wharf bents
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Abstract: The pile beam nodes of the high-piled wharf serve as key parts connecting the foundation piles and
the upper beam slab structure, playing a role in transmitting loads and maintaining the overall stability of the
structure. Evaluating their damaged state is also an important part of the safety assessment of the high-piled wharf
structure. This article is based on an actual monitoring engineering and establishes a three-dimensional finite
element model of a truss. The model is calibrated by combining response surface methodology with measured data.
On this basis, the elastic modulus reduction method is used to simulate different degrees of damage to pile beam
nodes, and the specific impact of node damage on horizontal load transmission is analyzed. Load retention rate is
introduced as a quantitative indicator to provide a basis for the quantitative evaluation of node damage degree.
Finally, a systematic, convenient, and quantifiable node damage assessment method is proposed, providing theoretical

basis and technical support for damage detection and safety assessment of high-piled wharfs.
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Fig.1 Three-dimensional model
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Fig.2 Wharf section (dimension: mm; elevation: m)
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Fig.3 Layout of crossheam monitoring sensors
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Fig. 4 Monitoring data
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Tab.1 Actual values and model calculation
results of monitoring data

et i L E /KN HEAE/KN W%
126-HL.2 437. 84 433.55 0.98
126-HLA 310. 50 307.72 0. 90
126-HL6 195.25 193. 14 1.08
126-HLS8 120. 44 119. 10 1. 11
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Fig. 5 Eelastic modulus reduction area
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Tab.2 Material parameters

R PR /GPa I/ (kg-m™) NEL/NA

C80-1% 0.38
C80-5% 1.90
C80-10% 3.80
C80-20% 7.60
C80-30% 11. 40
C80-40% 15.20
2 500 0.2
C80-50% 19. 00
C80-60% 22.80
C80-70% 26. 60
C80-80% 30. 40
C80-90% 34.20
C80 38.00
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Tab.3 Load retention rate for pile beam nodes

A lE T SHELA
BIL% g, BEQA, BE®A, BE@A, HEGA, @A, BEDA, W@, HOA,
100 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
90 99. 60 99. 30 99. 80 99. 80 99. 50 99. 80 99.90 99. 40 99. 40
80 99. 10 98. 40 99.70 99.70 98. 40 99.50 99.70 98. 60 98. 60
70 98. 40 97.30 99. 50 99. 40 97. 50 99. 20 99. 40 97. 60 97.70
60 97.40 96. 00 99. 10 99. 10 96. 10 98.90 99. 10 96. 50 96. 50
50 91. 60 94.20 98. 70 98. 70 94.70 98. 30 98. 60 94. 80 94. 80
40 89. 60 91. 60 98. 10 98. 00 92. 40 97. 60 98. 00 92.50 92.50
30 87.00 89. 90 97. 10 97. 00 88. 50 96. 30 96. 90 88.90 88.90
20 77.70 81.50 95.20 95.10 85.50 94. 00 94. 90 82. 80 82.90
10 68. 60 68. 10 90. 20 90. 00 73.10 87.80 89. 50 70. 10 70. 20
5 53. 60 53. 60 81. 80 81.50 57.90 78. 20 80. 80 56.50 56. 60
1 33.40 30.90 48. 20 48. 00 36.70 43. 50 46. 50 34.70 35.10
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Fig. 6 Load transfer law
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