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Abstract: By embedding these cracks on the model, the
effects on the structural responses and fatigue life of the
cracked orthotropic steel deck (OSD) and the pavement
are presented with comparison to the crack-free
condition. The results show that a penetrating crack can
hardly affect the local stiffness before it completely
penetrates thorough the deck plate and grows to a
considerable length. However, the penetrating crack will

always be a problem as it may lead to the strain
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concentration at the bottom of the pavement, resulting in
a significant reduction of its fatigue life. Based on the
strain-life relationship of the pavement, it is estimated
that when the depth of the cracks reaches 1/2 and 3/4 of
the deck plate thickness, the pavement fatigue life can be

reduced by about 15% and 35%, respectively.

Keywords: bridge engineering; orthotropic steel deck
(OSD); numerical simulation; fatigue damage; crack
behavior
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Fig. 2 Fatigue crack penetrating the deck plate
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Tab. 1 Fatigue test results of rib-to-deck welded joints

s e N Ag,,/MPa R R YAl N A, /MPa R
RC-1 22 1164 400 165 0 TC4 13 272 852 204 0
RC-2 22 1073 500 153 0 TC-5 1% 270 544 214 0
RC-3 22 900 000 179 0 TC-6 12 156 535 351 —1
RC-4 2% 340 000 218 0 TC-7 1% 62 844 550 —1
TC-1 12% 147 425 263 0 TC-8 1% 46 737 552 —1
TC-2 1% 484 782 168 0 TC-9 13 40 809 540 -1
TC -3 1% 247 762 232 0 TC-10 1% 101 394 400 —1
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Fig. 3 Finite element model of an OSD with a

penetrating crack
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Fig. 9 First principal strain distribution on the bottom of pavement affected by different cracks
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Fig. 10 Third principal strain distribution on the bottom of the pavement affected by different cracks
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Fig. 12 Comparison of strains of pavements with

different elastic modulus
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