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Plate bending fatigue tests for root crack of trough rib of orthotropic steel deck

I RS, Ya Samol
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Fatigue tests were carried out for fillet-welded specimens simulating fatigue cracks
emanating from fillet weld root and propagating to deck plate of orthotropic steel
deck. A newly developed fatigue testing machine for plate bending was used for the
specimens of 300mm wide. Fatigue cracks initiated and propagated from root and

propagated perpendicular to the applied stress to penetrate the deck plate in semi-
elliptical shape. Failure occurred when crack from other side of deck plate of about 2
mm long joined the crack from the root. The test data was compared with previous
test results of similar type. The one mm method was used to predict S-N curves of
such details of different configurations. The test data was summarized as S-N
diagram to be used for fatigue life predictions of existing orthotropic steel decks.
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Plate Yield Ultimate Elongation
thickness strength strength (%)
(mm) (MPa) (MPa)
12 281 424 31
6 - - -
8 367 473 24
Plff’lte Chemical composition (%)
thickness
(mm) C Si Mn P S
12 0.16 | 0.14 | 0.5 0.0011 0.004
6 0.15 | 0.13 | 0.56 0.0015 0.003
8 0.14 | 0.14 | 0.8 0.0019 0.006
fHk—2 FEHHRBEROE LD
B IAE Ao N(cycles) (x 10%) e
AT
No. (MPa) SEAH
N5 N15
D12R6-
1 167 1,433 1,475 root
-2 165 700 781 root
-3* 141 4,945 5,285 toe
-4 166 1,259 1,362 root
-5* 115 - >7,419 runout
SR 6,836 6,960 root
-6 145 2,953 2,996 root
D12R8-
1 141 6,130 6,186 root
-2 143 - >12,080  runout

2R 459 5895 5,990 toe
-3 145 >15,150  runout
-3R 159 4917 5212 root
PDleﬁg 100 - >10,000  runout
-7TR 144 2,318 2,520 root
-8 86 - 10,000 runout
-8R 138 2,944 2,990 root
-9 119 - >15,000 runout
-9R 135 - 6,110 root
-10 120 4514 4693 root and toe
-11 114 7570 7728 root
-12 122 - 6673 root
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