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ABSTRACT : Fatigue cracks of orthotropic steel bridge are occurred by local stress according to repeated influence of heavy truck
load, In this study, It is exactly analyzed the real load patterns of heavy trucks and estimated the effect of load patterns in orthotropic
steel bridge. We compared loading area by the DB-load of design regulation and real earthing area by real load of trucks. And we
estimated influence of each load patterns in orthotropic bridge through FEM analysis. Moreover analyzed influence about real loads of

truck through FEM analysis by variables thickness of deck plate and vertical rib in longitudinal rib.
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Fig. 1 Weld crack of longitudinal rib and deck plate

Fig. 2 Weld crack of longitudinal rib and transverse rib
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Table 1. DB load

g | 3% | 2% | $3% | 4ReF | ¥R
TH | T8 | WKN) | L8WEN) | 0.1WKN) | 0.4W(KN)
153 |DB-24| 240 432 24 9%
251 |DB-18| 180 324 18 72
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Table 2. Type and size of general tire used in trucks
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Fig. 3 Earthing shape of tire, total width and real earthing
width of tire
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(a)Rear wheel(double tire) (b)Front wheel(single tire)
Fig. 4 Real earthing area of truck
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(c) Real load(single)

(b) Real load(double)
Fig. 5 Loading amount and pressure
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Fig. 6 Shape of the target bridge
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(c) Front view
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(d) Detail of longitudinal rib
Fig. 7 Shape of small block and detail of longitudinal rib

312 7EN mE

(a) Transverse rib (b) Longitudinal rib

(c) Deck plate (d) Total modeling

Fig. 8 Shape of partial analysis modeling
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Fig. 9 Loading point
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Fig. 11 Loading area
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Table 3. Max. and min. stresses of deck plate (MPa)

SESE AA A A
A s - .
A HARHEE) | HADH(E =)
(mm) | Max | Min | Max | Min | Max | Min
0 33.64 | 1340 | 39.05 | 10.03 | 4055 | 211
250 259 | 49 | 2069 | 613 | 263 | -7.78
500 2364 | 084 | 21.89 | 059 | 13.70 | -1.79
750 2259 | 09 | 21.10 | 0.79 | 12.60 | -1.23
1000 2032 | 097 | 1925 | 083 | 11.33 | -1.16
1250 1762 | 091 | 1682 | 080 | 981 | -1.02
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Fig. 12 Stress range of deck plate
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Table 4. Max. and min. stress of connection point of
longitudinal rib and deck plate (MPa)

=AY A4 Al A
}f_“ A A y él:
A= HAAERFHMEE) | DA D)
{mm) Max | Min | Max | Min | Max | Min

0 35.76 | -43.38 | 37.37 | -39.59 | 42.06 | 42.33
250 4383 | 4656 | 4149 | 4387 | 2340 | -25.77
500 36.80 | 4055 | 3455 | -38.06 | 19.36 | -21.76
750 3207 | -36.06 | 30.32 | -34.05 { 1694 | -19.32
1000 2733 | -31.15 | 26.01 | -29.65 | 1442 | -16.69
1250 278 |-2620| 21.76 | -25.03 | 11.96 | -13.99
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Fig. 13 Stress range of connection point of longitudinal rib
and deck plate
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Fig. 14 Stress range of connection point of longitudinal
rib and transverse rib
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Fig. 15 Stress range of transverse rib slit point
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(c) Single tire
Fig. 17 Transformation diagram of casel
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Fig. 18 Loading area
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Table 5. Max. and min. stress of deck plate (MPa)

HEAH  aaw & 4A
9 AR | BARA2
(mm) | Max | Min | Max | Min | Max | Min

0 1387 | 866 | 1478 | 1054 | 1220 | -1.52
250 2440 | 436 | 1935 | -054 | 2288 | -890
500 1778 | 025 | 1726 | 035 | 1180 | -0.22
750 1695 | 036 | 1662 | 036 | 1083 | -0.09
1000 1553 | 025 | 1526 | 0.25 967 | -0.10
1250 1372 | 017 | 1348 | 017 837 | -012
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Fig. 19 Stress range of deck plate
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Table 6. Max. and min. stress of connection point of
longitudinal rib and ¥=H24% (MPa)

5]'3‘?]1‘6} MW AA AA|
A=A AAPAH(EE) | FARH(E D)
(mm) | Max [ Min | Max | Min | Max | Min
0 | 1250 [2098] 1556 | -2573 | 010 | 59
250 | 3335 | -3461 | 3214 | 3373 | 204 | -242
500 | 2007 | 31.32 | 2837 | -30.68 | 1847 | -19.9%
750 | 2555 | 2814 | 2491 | 2749 | 1587 | 1757
1000 | 2202 | 2456 | 2170 | 2423 | 1349 | 1514
1250 | 1879 | 2110 | 1848 | 2077 | 1130 | -1276
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Fig. 20 Stress range of connection point of longitudinal rib
and deck plate
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Fig. 21 Stress range of connection point of longitudinal rib
and transverse rib
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Fig. 22 Stress range of transverse rib slit point
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Fig. 23 Stress range of longitudinal rib
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