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The Effect of Diaphragm inside Trough Rib on

Fatigue Behavior of Trough Rib and Cross Beam Connections in
Orthotropic Steel Decks
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ABSTRACT : This study investigates the mechanical behavior on trough rib.to
crossbeam joint in orthotropic steel plate decks, specially emphasizing on
the effect of diaphragm inside trough rib on the fatigue behavior of slit by
static and fatigue tests. In particular, the effects of diaphragm on in-plane
stress and out-of-plane stress, stress concentration, propagation of fatigue
cracks at the silt are studied. With the result of experiment and numerical
analysis, we have estimated the fatigue strength using the nominal stress
and hot-spot stress. The details with diaphragm have occurred about 50%
stress reduction at trough rib part of trough rib to crossbeam joint than the
detail without diaphragm, however., the lower parts of crossbeam have
occurred much more stress. Initial crack size of slit have an considerable
influence on the propagation of fatigue cracks due to V-notch. The fatigue
strength category of the details without diaphragm has higher value than
fatigue limit, whereas that of the details with diaphragm is estimated lower
than fatigue limit.
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