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RESEARCH ON FATIGUE DESIGN OF ORTHOTROPIC STEEL DECK

Abstract : In order to improve fatigue design criteria of orthotropic steel deck, the effect of deck plate thickness was
examined in wheel running test using a real size specimen that has combinations of 16mm and 19 mm thickness
deck plate and 6mm and 8mm thickness trough rib. Dynamic loading test result shows that strains at 5mm point
from toe of deck plate-trough rib weld were reduced to be 43% in D16U6, and 29% in D19U6 compared to D12U6
(DXUY; X for deck plate thickness, Y for trough rib thickness). And the series of static loading tests and ultrasonic
tests were conducted periodically during 4 million times loading for D16U6, D19U6, D16U8, and D19U8. Test
results indicate that changes of strain in the static loading tests and height of echo in the ultrasonic tests are useful
to detect initiations and propagations of fatigue crack at intersection of trough rib and transverse rib. Other than
transverse rib intersection, no cracks were observed in samples taken from deck plate-trough rib weld of the
specimen. Analytical strains derived from 3D FE model are consistent with measured strains in dynamic and static
loading tests.

Key words : orthotropic steel decks, fatigue, design, wheel trucking test, ultrasonic test, FEM



