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Abstract: In order to overcome the disadvantage that the current fatigue cracking test can
not reflect the practical condition of orthotropic steel bridge deck (0SBD) surfacing
actually, one basic model of new improved fatigue cracking test was proposed based on French
LCPC test. By using the finite element method, a three dimensional model was built for this
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basic test model. The loading positions, loading areas, steel plate thickness and surfacing
specimen thickness were considered in evaluating the effects on the specimen mechanical
responses. Verification tests were performed to determine all the test parameters based
on mechanical analysis. Finally, one new improved OSBD surfacing fatigue cracking test was
founded. This test can simulate the practical mechanical responses in actual deck surfacing
and enhance the loading efficiency. This test can be carried out on UTM-25 and is very helpful
for OSBD surfacing design, evaluation, choice, and a scientific test method is provided for
further research on OSBD surfacing cracking characteristics.

Key words: Orthotropic steel bridge deck surfacing, fatigue cracking test, the three

dimensional finite element method, cracking characteristics
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Fig.1 French LCPC fatigue cracking simulation test for orthotropic steel bridge deck surfacing
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Fig.2 |Improved fatigue cracking simulation test for orthotropic steel bridge deck surfacing
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Fig.3 Three dimensional finite element model for

orthotropic steel bridge deck surfacing specimen
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Tab.1l The material properties in the calculation model
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Fig.4 Dimensional and position of uniform

distributed load
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Fig.5 Maximum tensile stresses under different

loading positions
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Fig.8 Maximum tensile stress with different
surfacing specimen thickness
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Fig-9 Improved orthotropic steel bridge deck

surfacing fatigue cracking test
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