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Fatigue Behaviour of Bolt-welded Joints for U-
ribs in Orthotropic Steel Bridge Decks

GU Ping* , YAN Zhaofu®, SHENG Bo*, CHEN Shiming'

(1. College of Civil Engineering, Tongji University, Shanghai
200092, China; 2. China Railway Major Bridge Reconnaissance &
Design Institute Co. Ltd. , Wuhan 430056, China)

Abstract: Two orthotropic steel decks with on-site bolt-
welded U-rib connection detailing were designed and
fabricated. Static and fatigue tests were then conducted. A
finite element (FE) model of the bolt-welded joints was
proposed. The FE analysis showed that the longitudinal
stresses on the inner connection plate were larger than those
on the outer plate, and the stresses were influenced by the out
plane bending in the joints. Stress distributed along the
connection plate in saddle-like shape. The stresses in the
middle-region were larger than those in the end, and fatigue
cracks appeared earlier in the middle-region of the inner
connection plate in the both specimens. The fatigue strength
of bolted U-ribs joint is proposed based on the design curve of
category 71 in Eurocode or the design curve of category IX in
the Design Code of Steel Railway Bridges. A parameter study
was developed to optimize and improve the fatigue
performance.
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Fig.1 Structural parameters of the specimens
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Tab.1 Static loading test results and calculation

results(before the fatigure test) MPa
b= SIE LENE
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W K sd15 99, 3 91.8
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Tab.2 Static loading test results and calculation

results(after the fatigure test) MPa
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3 EIFRE

PR 5 Sk RO R AT 3 5 R BUHR R AL
Jih PO BF B2 AR AG A B X T 8 s M B B E A
PHERFERERY 60%0 )5 , Rl — IR R 33k i Sl B3 AR
1, Y BRI 35 S4B, AT B S IR AR S s B 5 AUl
PrEEAR Ak, WA 2 1 3.

LS1 FE3 55 R B 150. 44 J7 YR B WA I 2] 352 57
G, F P7 R JRES H Bl X 3R AR, 1 120
mm HEZH FRE; LMD 188. 16 K6, 7
P8 5 P ME R IR MM B8, B R Bl
5 24 57 R B 200. 00 TR ZE A B, P7 #1 P8 5
Ja Wiz,



B4 IEX R EAURAT R SR SRR 823

a B

a B

—M
]
¥
HH
s
X
sk d

—\~

£33
EaE g
H¥]
%
S

=

7 |
b BRI

M2 RMSHERR

Fig.2 The crack on the
inner plate

LS2 ZEFESFINERZE 78. 72 J7 YK i WL 3] g5 25 34
80,0 F P3 R Rl X 38 ; MR B 112. 32 H K
B, 7€ P2 JIGERRII D] 45 mm KB ML YRz
165. 1277 YK B » 7E P4 N M W848 i F W0 0 2] 34 4L,

b HigEA

3 SMUBHERRS
Fig.3 The crack on the
outer plate
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Tab.3 Results of the experimental fatigue test on the bolt-welded joints
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Fig.4 Relationship between loading counts and stress
range at the target
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Fig.5 FEM analysis model
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Fig.6 Longitudinal stress on the connection
plate at the bottom of P1~P4
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Fig.7 Longitudinal stress at the bottom of P1
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