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Deformation field measuring technique of ship grillage structure

LI Sheng—peng"*, WEI Peng—yu"?, LIU Hao', DAI Ze—yu', ZHANG Ruo—nan', SONG Pei-long'
(1. China Ship Scientific Research Center, Wuxi 214082, China; 2. National Key Laboratory of
Ship Structural Safety, Wuxi 214082, China)

Abstract: In the course of ship structural strength experiment, it is difficult to obtain the full field deforma-
tion data of a structure by the traditional discrete point deformation measuring technique. Therefore, the pro-
gressive destruction process of a structure cannot be effectively revealed on the base of the method. In this pa-
per, the deformation field measuring technique of a ship grillage structure was established based on the prin-
ciple of digital image correlation and 3D laser scanning. The displacement shape function and correlation cri-
terion of subset were proposed for deformation measurement of the ship grillage structure. Moreover, a digital
speckle making tool was developed in order to obtain a quantitative and controllable digital speckle field.
Based on a portable 3D laser scanning system, a method for measuring the geometry of ship grillage structure
was presented. An experiment was carried out to verify the deformation field measuring technique of ship gril-
lage structure. The structural deformation field of the model under longitudinal compression load was ob-
tained by the experiment, and the failure evolution behavior was found before and after the critical state of
the model structure. Through the above experiment, the space—time evolution law of deformation field for the
ship grillage structure was revealed. A basic measuring technique for failure mode recognition of real ship
structures was provided in this paper.
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Fig.1 Measuring method of structural deformation
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Fig.16 A method for measuring the geometry of GSEM based on 3D laser scanning
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Fig.17 Experiment of deformation field evolution for the GSEM
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Fig.24 Comparison between experimental and FEM results of vertical deformation field
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Fig.25 Final status of GSEM failure
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