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Fig.1 Fatigue cracking in the weld between the
steel deck roof with U rib web
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Fig.2 Fatigue cracking in the junction of

longitudinal ribs and roof
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Fig.3 Fatigue cracking in the junction of
longitudinal ribs and beams
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Fig. 4 Fatigue cracking in the junction of

longitudinal ribs and longitudinal ribs
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Fig.5 Finite element model
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Table 1 Material constants of steel and pavement layer
WEATE E/MPa HEE NI
Wt 0.21 x 10° 0.30
I 0.30 x 10° 0.17
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Fig.7 Horizontal position distribution of wheel

2.4 EEFBRESHIEN

o LR HISCRPIE 25 BB ST 57 , BT
P57 T AT DT F iR P X AR 6 b i
30 BT SHI(Z21) F1 6 S (222) Wy o B (A
g 8) 5 A5 5 A2 I R AL B 8 57 0 B TR 4 B
% AP O B s S\ 5 TUAR JR 4 40 S5 B 3 7 .8 24
%§ Wil Ghre) o 435 R s s e AR RN (& 10).
k1 2.5 EHEHFGHRE
N PS5 I H R =R ik, 4 B CA T Ak vk
510 05 20 25 30 44 Eurocode ™ 4555 i F  BS5400" ') 45 3 il Z 4k
i FIF 0% T 45 4047 B0 97 77 i, SRR B3 5
- H6 umaE SRR, P R P 90 1 AR A5 40 15 9 9 5
Fig.6 Axle load distribution Hhy FELRINES ~ 5 R,
#2 BBEMBLE
Table 2 Loading position
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Fig. 8 Longitudinal ribs butt weld
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Fig.9 Longitudinal ribs and beam web weld
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Fig. 10  Longitudinal ribs and roof weld

&3 Eurocode EHMBEF FHitHER

Table 3  Fatigue life calculations under 12 tons of equivalent axle load in the Eurocode

PITHRN/ SERNL S/ TR RIS

BESTU T R o b opy OSBRI
U B R Z71 9 37.64 75 561 0.86
) 772 36.97 7024 0.07
ZH4 N/A N/A 0.00
U B SRR AR s 80 A N/A 0.00
D2 N/A N/A 0.00
U 5 Tk R4k ZD4 - N/A N/A 0.00
ZD6 37.79 8 003 3.02
ZD8 34.62 9 578 0.24

F4 BSHM00 EHMBEFHFGHTHER
Table 4 Fatigue life calculations under 8 tons of equivalent axle load in the BS5400

BT A/ FRBLA/ TR E

S N BB LN MPa \MPa /1) 100 A4 &/D
—_ 771 % N/A N/A 0.00
‘ z22 N/A N/A 0.00
ZH4 N/A N/A 0.00
U S BRI AR ZH8 %0 N/A N/A 0.00
VA1) N/A N/A 0.00
T S— ZD4 . N/A N/A 0.00
ZD6 29.57 16 601 0.14
ZD8 N/A N/A 0.00

RS ZNBBTEFEFGHEER

Table 5 Fatigue life calculations under a bridge wheel load

P/ EHNL T/ TEA B
PO B ERE 100 4EHE /D
g i BE SRS MPa \Pa (/) IR
R T—— 771 % 72.08 39 357 9.71
K N 772 64.39 5 498 0.91
ZH4 38.40 1 433 0.03
U M 5855 184 80

WS BR R ZHS 34.38 276 0.00
72 52.42 13 758 2.67
RS E———— ZD4 - 50.97 2612 0.44
e N ZD6 55.60 42 506 9.80
ZD8 56.10 4 504 1.07
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Fig. 11  Optimization scheme of stiffener weld
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