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Predictive methods for structural response of ship lock head floor slab

during construction on soft soil foundations
SHEN Longging
(China Design Group Co., Ltd., Nanjing 210014, China)
Abstract: In view of the issues of low prediction accuracy for structural response and inefficient safety warning
during the construction of ship lock heads on soft soil foundations, a prediction method for the structural response
of the lock head slab under multi-factor coupling effects is investigated. Utilizing an actual ship lock head project
as a case study, a three-dimensional finite element model (FEM) and the response surface methodology (RSM)
are employed to analyze the influence mechanisms of relevant factors on the structural response indicators of the
lock head floor slab. A predictive equation for the load-induced response of the lock head floor slab is
established, and its prediction accuracy is evaluated. The results indicate that the influencing factors significantly
affect the structural response of the lock head slab primarily by governing the composite foundation strength,
coordinated deformation, load redistribution, and pile-soil interaction mechanism. The predicted results generally
align with those from FEM calculations in terms of variation patterns, with prediction errors controlled within 5%.
The RSM-based prediction method achieves high accuracy and can effectively predict the structural response

indicators of the lock head floor slab on soft soil foundations during the construction phase.
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Fig.1 Structured grid of lock head structure
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Fig. 2 Cross-section of lock head ( unit:m)
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Tab.1 Physical and mechanical parameters of soil layers

+2 +)Z FE A/ o~ BRI PEEM/

A= HFx MPa kPa ()
®© WMREHL 2.31 0.42 9.8 2.3
@ ¥t 10. 74 0.30 11.1 26.2
©) MR+ 4.19 0.30 17.4 8.8
@ mt 10.74 0.30 11.1 26.2
® it 6. 84 0.35 32.1 11.5
® Ht 4.26 0.42 17.7 6.9
@ Wi 12. 46 0.25 4.0 26.6
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Tab.2 Parameter value range

E,/GPa E,/GPa D/m t/m F/kPa

36.0~38.0 28.0~33.5 0.60~1.20 0.11~0.15 10.0~30.0
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Fig. 3 Variation curves of lock head floor slab structural

response under single-factor influence
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Fig. 4 Curves of predicted values and prediction results

error from response surface equation
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