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Experimental study on static properties of orthotropic plates under local
corrosion
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Abstract: In order to study the influence of local corrosion on the static properties of orthotropic
plates, the test components with different local corrosion rate were obtained by electrochemical
corrosion. The static load test was then carried out, and the numerical simulation was performed. The
degradation characteristic of bearing capacity was analyzed. The test results show that, local corrosion
leads to a significant reduction in the bearing capacity of orthotropic plates. The failure mode of
specimens is described as local buckling, and the existence of local corrosion leads to the change in the
buckling position. The internal force and displacement of the roof and longitudinal rib of orthotropic
plate are obviously different due to corrosion, and the capacity of bearing together are reduced. The
obvious stress concentration of orthotropic plate is caused by the corrosion of the roof. Furthermore,
the local uneven stress is responsible for the degradation of static performance.

Key words: orthotropic plate; local corrosion; static test; performance degradation; the finite element
simulation
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Table 1 Table of group number of specimens
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Fig. 5 Relationship between mechanical properties of specimen and corrosion rate
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Table 2 Test results of bearing capacity
R R G J R Y FJkN Ay,/mm Ay,/mm F/kN Au,/mm Au,/mm
RDF1 0 50.0 37.68 35.57 62.3 102.45 96.71
RDF2 7.92 49.0 35.94 31.28 55.4 66.89 60.25
RDF3 12.05 46.1 38.62 33.37 533 66.67 58.77
RDF4 16.24 43.7 35.94 31.27 51.7 66.34 60.92
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Fig. 6 Load-displacement diagram of static test
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Table 3 Comparison of finite element analysis and test results

TR B /% P,/kN P, /kN 5%
RDF1 0 62.3 59.0 5.30
RDF2 7.92 55.4 53.0 4.33
RDF3 12.05 53.3 51.8 2.81
RDF4 16.24 51.7 50.0 3.29
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