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Abstract - On going researches which are being made on the welded joints at the intersections of closed ribs such as U-ribs with
floor-beams in ortho-tropic steel decks still have been used the shape of scallops with or with not diaphragm inside. Stress Relief
Hole(SRH) being presented in this study was investigated in order to reduce the fatigue damage in the intersections of U-rib with
floor-beam. Finally, it is verified that circular SRHs sufficiently relief the concentration stress at the intersections of U-rib with
floor-beam and shows that SRH can be offer one of the methods that can prevent the fatigue damage in these structural details.
Keywords - Stress relief hole, Orthotropic deck, U-rib, Scallop, Weld, Fatigue
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Fig. 1. Typical shape of closed longitudinal rib section
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Fig. 2. Typical section of ortho-tropic steel box girder
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Fig. 3. Calculation of tire contact area of in korean spec

Table 1. Tire contact width and length in korean spec

Tire Contact Width | Tire Contact Length
mm mm
Classification (mm) (mm)
Front Rear Front Rear
(2g1) (2g2) (2¢1) (2¢2)
DB-24 298.7 577.4 115.5 230.9
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Fig. 5. Data for notation of circular SRH
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(a) With fully welded

(b) With scallop.
Fig. 10. Stress distribution upon the weld details
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Fig. 12. Stress variation by change of angular position (s20, d25
are constant) of SRH
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Fig. 13. Stress variation by change of angular position of SRH
(d25)

Table 2. Stress at 20mm space, 25mm dia. with angular position

Max. Stress| at Bottom of U-rib
Notation of SRH in SRH or | Particular | Max.
Scallop Element Stress
(MPa) Stress (MPa) | (MPa)
All welded - 38.5 38.5
Scallop 72.0 - -
1 s20-a252-d25 554 31.6 354
2 s20-a248-d25 65.7 322 36.3
3 s20-a236-d25 64.0 32.8 36.6
4 s20-a230-d25 75.9 29.5 44.6
5 $20-a227-d25 79.5 36.9 45.4
6 s20-a224-d25 100 63.7 63.7
7 s20-a221-d25 77.6 39.9 432
8 $20-a220-d25 74.0 31.8 44.8
9 s20-a218-d25 68.5 22.1 38.9
10 s20-a216-d25 60.0 18.6 384
11 s20-a214-d25 54.7 20.3 333
12 s20-a212-d25 53.6 23.6 304
13 s20-a210-d25 493 28.2 32.6
14 $20-a208-d25 493 28.2 32.6
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Fig. 15. Stress variation by change of space (d25)
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