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A Study on the Fatigue Strength of Field Welded-Joints of the
U-Type Rib for a Orthotropic Steel Deck

Chang-Ih Kang

Department of Civil Engineering, Graduate School

Pukvong National University

ABSTRACT

To examine the effect of misalignment by imprecise fitting of field
welded-joints of the U-type rib. which is often used for a orthotropic
steel deck of bridge, stress analysis by the finite element method was
conducted with a full scale specimen.

Fatigue tests were performed with a full scale specimen and both of
the initial and fracture lives of the fatigue crack were examined,
Stress analysis by the finite element method was conducted as well as
fatigue tests on the stress behavior of a specimen with misalignment
and a limit value of misalignment was presented in the case of the
stiffener of a orthotopic steel deck was designed as a U-type rib. A
control method of a root shape was developed, which restrains the
radius curvature and the Flank’s angle in the root to relieve the stress
concentration in welded-joints of the U-type rib.

The results of the research are as follows @ In the stress analysis

and the static loading test, it was found that the stress increases by a



shear lag phenomenon in the lower corner of the U-type trough rib.
As a result of the fatigue test of a full scale specimen, the more the
misalignment 1s, the less the fatigue life 1s, while the less the
misalignment 1s, the more the fatigue life 1s. Examining the crack
propagation direction of the beach mark at the fatigue test, it was
found that the fatigue crack occurs in the root of the base metal and
then propagates to the welded bead surface.

By comparing the allowable stress range of 2 million times, the
detail range B with that of field welded-joints of the U-type rib, the
misalignment or imprecise fitting needs to be limited to less than 1.0
mm. Through the stress analysis of a specimen with misalignment, the
value of the stress concentration factor in the root of the base metal
was high, while that in the weld bead surface was low. It was
identical with the result of the fatigue crack propagation from the root
of the base metal to the weld bead surface in the fatigue test. It was
found that the fatigue Ilife rapidly decreases as the misalignment
increases from 0.0 mm, to 2.0 mm, to 3.0 mm, and to 40 mm in the
fatigue test.

By controlling the root shape in welded-joints to extend the fatigue
life of the U-type trough rib, one could start weaving easily with the
groove angle widened and find a good root shape as the penetration
width becomes bigger by weaving.

A good root shape could also be found as the root gap became
smaller and smaller, or if a groove angle of 70 °is set in the process

of CO: semi automatic welding and a specimen is made by the

,Xi,



forward method in that of overhead welding and the vertical up
welding method in that of vertical welding, considering the

practicalities.
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