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Constant Amplitude Fatigue Tests in the Long Life Region and

Fracture Mechanics Analysis
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ABSTRACT

Fatigue strength evaluation of welded details in long life region, for
example over five million cycles, is essential for fatigue design of
bridge components, because the stress range measured in actual bridges
in service are often in this range. Constant amplitude fatigue tests
are carried out on 200 mm long gussets welded to tensile plates and
tensile flange of beams and on 200 mm long cover plates in the low
stress range region. The test results on 200 mm long gussets are
compared with fatigue crack propagation life computed using fracture
mechanics technique and the Monte Carlo similation. The analytical
results are generally in good agreement with the test results in the
finite 1life ragion. However, the predicted fatigue 1limit using a
threshold value of stress intensity factor range is lower than the
runout level of test data.
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Table 2 Fatigue Test Result of 200mm long Gusset
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No. No. (MPa) (X10° cycles) fat Ne(em) | (X10° cycles) | at Nf(mm) G2L1-2
2L 2 49.0 3,004 0.5 2,002 12.0
G2 2 49.0 1,011 1.0
4 49.0 1,0m 1.5 2.817 1.5
PG2LL 9.2 > 20,503
PGILICR) | 5 58.8 634 2.4 1,285 9.4
3 58.8 1,285 1.6 2,711 19.8
PGAL2 39.2 > 28,822
PeaRY | 3 58.8 1,048 1.4
4 58.8 1,266 -
Lo
(R):Retested 1MPa=3.8kg/me’
> lrun out 1487 w7
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Table 3 Fatigue Test Result of 200mm long Cover Plate  onss D
Specimen | Toe | Siress Range Re Crack Size Nf Crack Size mm‘ o
No. No. (MPa) (X10° cycles) | at Ne(me) | (X10° cycles) | at Nf(wm) m oo kg
P21 58.0 > 20,503 i ponz-s BEEEE k|
PRILICRY | 10 88.2 1,71 - 2,204 95.0 Po2LI-3 f
P2 | 10 58.6 14,15 - 27,633 5.6 l .
9 58.6 18,765 4.0 62— e
(R):Retested 1MPa=0.Bkg/me’
> run out 0y 12785
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Fig.4 Sketch of Fatigue Fracture
Surface at end of Gusset

Fig.3 Location of Fatigue Cracking
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