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FATIGUE ASSESSMENT OF OQRTHOTROPIC STEEL DECKS
OF BOX GIRDER BRIDGE
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By Kazumasa Hasegawa, Akimasa Kondo, Kentaro Yamada and Hiroshi Ishizaki

Fatigue crackings were observed recently in the orthotropic steel decks
of box girder bridges subjected to extremely heavy traffic. Case study was
carried out on fatigue of the orthotropic steel decks of box girder bridges
by using the Miner’s cumulative damage theory. Influence surfaces of the
bending moment at the points of interest were analyzed by grid theory. The
stress waves were computed for various trucks passing on the bridge deck.
From these stress waves, stress ranges and number of cycles were counted
using the rain flow counting method. Cumulative fatigue damages were
calculated for various welded details.
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Fig. 1 Flow Chart of Fatigue Assessment
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Table 3  Computed Fatigue Damage due to Each Average Trucks Simulating
Service Loads measured by Hanshin Expressway

Joint s-N Fatigue Damage during 50 years (30,000/day/lane) Model
No. Diagram Load
2 axles 3 axles(1) | 3 axles(2) | 4 axles Trailer Total (k¥)
(2.3%) (6.8%) (2.8%) (0.2%) (2.2%) (14.2%)
1 €.7x1¢-7 4.3x10-¢ 8. 4x10°7 2.2x1¢0-7 3.7x10-¢ 9.7x10-%
@ 1I 2.2x10-'' ] 2.9x10-'® | 2.5x10-1! 1.8x10-17 3.2x10-1'° ¢ g.8x10°'® 110
m 0.0 0.0 0.0 0.0 0.0 0.0
1 3.5x10-% 2.3x10-4 4.5x10-% 1.2x10-% 2.0x10-4 5.2x10-%
@ I 1.7x10-¢ 2.2x10°7 1.9x10-8 1.4x10-8 2.5x%10°7 5.2x10-7 110
it 0.0 0.0 0.0 0.0 0.0 0.0
I 9.6x10-7 1.1x10-8 1.5x10-¢ 2.1x10-7 3.6x10-% 1.7x10-%
[©)] I 5.0x10-1! 1.3x10-° 9.8x10-** | 2.1x10-'!' | 3.0x10-'®| 1.8x10-¢ 144
Jiig 0.0 0.0 0.0 0.0 0.0 0.0
1 1.2x10-% 1.3x10-4 1.9x10-% 2.7x10-% 4.5x%10-% 2.1x10-4
®’ i 3.4x10-°¢ §.0x10-8 8.6x10-° 1.4x10-° 2.0x10-8 1.2x10°7 143
it} 0.0 0.0 0.0 0.0 0.0 0.0
1 7.6x10-% 8.3x10-* 1.2x10-* 1.7x10°% 2.9x10-4 1.3x10-3
@ I 7.3x10-¢ 1.9x10-° 1.4x10-7 3.0x10-¢ 4.3x10-7 2.6x10-° 142
Hil 0.0 0.0 0.0 0.0 0.0 0.0
I 9.5x10-¢ 1.0x10-2 1.5x10-% 2.1x10-4 3.6x10-2 1.6x10°2
@’ II 4.9x10-¢ 1.3x10-2 9.6x10-¢ 2.0x10°% 2.9x10-% 1.8x10-4 142
i 0.0 0.0 0.0 0.0 0.0 0.0
1 1.3x10-4 1.5x10-2 2.2x10-4 2.2x10°7 5.1x10-4 2.4x10-2
® I 1.9x10-7 5.0%10-° 3.7x10-7 1.8x10-1! 1.1x190-¢ §.7x10-¢ 144
M 0.0 0.0 0.0 0.0 0.0 0.0
I 0.04 0.43 0.08 7.2x10°3 0.14 0.64
® 1I 2.6x10-3 0.08 4.5x10°¢ 7.3x10°4 0.01 0.08 127
il 0.0 i 0.0 0.0 0.0 0.0 8.0

() : Relative Frequency
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