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An Experimental and Analytical Studies on the Mechanical Behavior
of High Tension Bolted Joints with Oversize Hole
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ABSTRACT : To evaluate the mechanical behavior and the compressive
stress distribution in high tension bolted joints according to the size of
bolt hole, the experimental and analytical studies are performed with
enlarging bolt hole size. In experimental study, the static test is
performed to measure the slip coefficient, and the fatigue test is also
performed to evaluate the fatigue strength and failure pattern of fatigue
crack. In analytical study, the compressive stress distribution is
investigated by using the finite element analysis. From the resuit of
experimental study, the slip coefficient and fatigue strength of the high
tension bolted joints with oversize hole are not much different but somewhat
it has decreased. These are because the size of bolt hole is larger than
the holes of nominal size, therefore the width of clamping force is
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decreased and the compressive stress distribution area is smaller, this is
certificated in the finite element analysis. In addition, the origin of fatigue
crack in the oversize holes is closer to the hole than in the holes of nominal
size, consequently it is investigated that the origin of fatigue crack is
intimately associated with the compressive stress distribution which is
formulated by the clamping force in both base metal and splice plate.
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