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Strain reconstruction method of typical stiffened plate
structures based on IFEM
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(1. School of Naval Architecture, Ocean and Energy Power Engineering, Wuhan University of Technology, Wuhan
430063, China; 2. China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: Stiffened plates are the basic structural units of a ship hull, and the safety and reliability of such
structures are of paramount importance during service. Therefore, accurate acquisition of physical parameters
such as stress and strain in stiffened plate structures through real-time monitoring techniques can provide data
support for the safety assessment and prediction of ship hull structures. By employing the inverse finite
element method (IFEM) based on the least squares variational principle, strain-field reconstruction of
stiffened plate structures was conducted. Initially, numerical simulations were performed on axially-loaded
stiffened plates, and the simulation results were then input into the inverse finite element algorithm for strain
field reconstruction. By designing different measurement point layout schemes, the errors between the
reconstructed results and the simulation results were analyzed. Moreover, the Xgboost algorithm was applied
to provide guidance for the selection of discrete measurement point quantities and locations. The results

indicate that IFEM is applicable to strain reconstruction in stiffened plate structures of ship hulls, and by
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optimizing the positions of measurement points, a significant reduction in quantity of measurement points in
the inverse finite element model can be achieved while maintaining high-precision reconstruction results. The
findings of this study can provide technical support for the health monitoring and safety assessment of ship
hull structures.

Key words: SHM; stiffened plate; inverse finite element method(IFEM); strain reconstruction; numerical
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Fig.6 Layout schemes of measuring points on stiffened plate for strain reconstruction
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