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Fatigue Test and Service Life Assessment
of Steel Truss Bridges with Initial Imperfections
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Abstract : The truss bridge is composed of numerous steel beams. In long span bridges the size of beams is getting
larger, so the number of plate girders is increasing instead of rolled beams. This plate girder has long welding lines at
the intersection of steel plates. The improper welding at the intersection line causes the steel bridge to be structurally
unsafe. In this paper the loss of member section from improper welding was measured and the experimental testing
was performed to get the S-N curve from testing models with sectional losses. The improper welding resulted in the

lowering of structural safety and the shortening of life cycle.
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Fig. 1. Measured effective sectional areas in various conditions
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Fig. 2. Numerical modelling of the truss bridge

Table 1. Stresse in various load cases (0sa = 1400, oy =
2400, of = 4100 : kglem?

Effective Dead DL24 DL18 Dead | Dead
Section section Lo:d (including | (including | Load | Load
Adfem) impact) | impact) |+DL24|+DL18
Design state | 228 | 7294] 3322 | 249.1 |1061.6| 9705
Initial 138 |1205.1) s662 | 4246 {17713 | 16297
condition(1) ’ ' . : .
Initial
condifion(2) | 88 [18898] 8879 | 6659 |2777.7 | 25557
Initial 48 |3a646| 16278 | 12208 |5092.4 | 46854
condition(3)
Ist crack 859 [19359) 9096 | 6822 |284552618.1
progress
Before 782 21266] 999.1 7494 |3125.7 | 2876.0
collapse
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Fig. 3. Detail drawings of testing specimens
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Fig. 4. Experimental testing set for fatigue test
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