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Abstract: The basic theory of linear elastic fracture mechanics was used to predict the fatigue life of welded

T-joints in concrete-filled steel circular hollow section trusses. Firstly, some fatigue tests of the joints was carried

out, which would be reference data for the validation of fatigue life prediction. Secondly, a model and a flowchart

were set

up for the numerical simulation of fatigue life based on fracture mechanics. APDL macro commands

were developed by means of the software ANSYS, and then the prediction of fatigue life of the joints was

implemented. Finally, the behavior of fatigue crack propagation was investigated. It is concluded that the

numerical model based on fracture mechanics can better predict the fatigue life of complicated steel-concrete

composite joints. The different size of an initial crack does not cause a significant influence in the condition of

normal welding quality. The rate of crack propagation in length is faster than that in depth. Before the depth of a
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crack come to a half of the chord thickness, the crack propagates quite slowly in depth and a large proportion of

fatigue life undergoes this period. Hereafter, it propagates more quickly in the direction of depth.

Key words:

concrete-filled steel circular hollow sections; welded T-joints; fracture mechanics model;

prediction of fatigue life; behavior of crack propagation
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Table 1 Specimen parameter and fatigue life from tests
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1 180x6  133x6 Q345B C50 60 410994
2 133x4.5 133x45 Q345B C50 60 20295
3 245x8  133x8 Q345B C20 90 394800
4 245x8  133x8 Q345B C70 80 1351350
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Fig.2 Fatigue experiment picture
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