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Fatigue Performance of Cracked Steel
Plates Repaired by High Strength Bolt
Stop-hole Method
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Abstract: Based on the finite element model of cracked
steel plates, the influences of drilling-hole diameter and
the pre-tightening force on the stress distribution and the
crack arrest mechanism of the repaired steel plates are
investigated to analyze the crack arrest effects of high
strength bolt stop-hole method. After the pre-cracked
steel plates were repaired, three groups of comparative
fatigue tests were carried out to evaluate the fatigue life of
the structures under various repair methods, and
compared the test data with the relevant S—-N curve
provided by national codes. Analysis and test results

indicate that two repair methods can prolong the fatigue
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life of the damaged steel plates, but the repairing
efficiency of high strength bolt stop-hole repair method is
better. Moreover, its fatigue life is over 9 times that of the
steel plates by the only stop-hole repair method.
According to the stress change criterion, to employ the
stop-hole repair alone is not enough to satisfy the fatigue
strength category specified by national standards, and the
high-strength bolt stop-hole repair group is significantly
higher than the category A of AASHTO, which has

excellent fatigue resistance.

Key words: steel bridge; steel plate; fatigue cracks;

maintenance and reinforcement; repair
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Fig.1 The size of standard steel plate specimen and notch size(Unit:mm)
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Fig.2 The scheme of stop-hole method and high strength bolt stop-hole method(Unit:mm)
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Fig.3 Finite element models under different repair methods
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Tab.1 Stress concentration coefficient and fatigue
notch coefficient of stop-hole model under

different diameters

HAD/mm Oma/ MPa Gnom/ MPa K, K,

O(FEHTHL) 358.5 65.1 5.51 —
8 274.8 71.8 3.83 3.75
10 258.7 73.6 3.51 3.46
14 238.0 77.3 3.08 3.05
18 225.6 81.3 2.77 2.75
22 218.1 85.4 2.55 2.54
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Fig.4 Maximum principal stress distribution of stop
hole repair model(Unit: MPa)
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Fig.5 The trend of principal stress along the thick-

ness of the hole under the preload
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Fig.6 The principal stress of steel plate under

various preload
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Fig.9 Actual specimens with various repair methods
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Fig.15 The curves of crack propagation
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Fig.17 Fatigue repair test results and S-N curves
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