2015 4 3
®36E H2H

5O K

Journal of Zhengzhou University ( Engineering Science)

L 2% ) Mar. 2015
Vol. 36 No.2

XEHS:1671 -6833(2015)02 - 0022 - 06

WA E R U Bh 5 TR AR 1R 9% 55 75 #n FLll 77 7% X EE 43 4

| 1 e 1 > 1 v N 2
WikE, i, MR, RINT
(LA A 32 B TEFF 1550 210008 2. J5 1 i i 46 B4k 7195 5 215000)

B OEATHEXFHERAGFER UME RRIFER T T RTRBEMER T 2o EHFAH LR
B ESN ,ABFRIZHRAEAENEABEAT R, E LS ARAERN S RRAMREFEETHEF

FEAT TS, 4
R AR

EREN R @AR AT, RA B A F G s AR BT S s S
R AT E ARG 5 AR 0.7 ~0.8 45 AT RABGHIREN, 23X 5 ikh% b A%

Bea B A ik e TR AL M R4S A aE P AR AR e WA R FRTIE 7 A A TR 1 mm & B A kR ik
PR, 45 RAR T AT, SR R A M. A BUE R % kTR @ AR TR AR L5 AR R AR 4m AT R 5 TR
KB WA FA IR S E TN 4 BRAR G 5 A A TR TR

HESES: Ud4l" .4 MEARERD: A

0 3§

1 28 S A T T ARCAE [ DY A K B AR AN v AR
NN L A WA B SRR IE 2SS
AP TR, 3 R % R AT TR B AR 2 5 A 9 5
T 54 0] R 3 A7 A, A7 S H 2 AR J ) 5] R B
MU T P R B AR R SR R
e s E R A R B 9% 57 T 24 B i, &
S PR TROM Ul Bk e b o 2 A o DL A R
T M 9% 57 24 80 16 3 B M AR AR 5 U R 3% 4%
Qb 5% 55 S48 e o R R B 5 1R Y T
MR S 22 T A A A Bk b SSOARE BR A I 9 T A R
J5 1) B3 K 1 s

1 HHEEETIRRFRY
Fig.1 Fatigue cracks through deck-plate
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Tab.1 Equivalent axle loads and wheelbases of vehicles
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Fig.2 Composite curve of bridge average daily traffic flow
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Fig.3 Hybrid finit element model of bridge
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Fig.4 Local model of orthotropic steel deck
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Fig.5 Fatigue details of orthotropic steel deck plate
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Fig. 6 Stress influence line of fatigue details in deck plate
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Fig.7 Stress influence line of fatigue details under triaxle and uniaxial vehicle load
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Fig.8 Loading distribution probability
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Fig.9 Stress influence line of fatigue details in deck

plate under transverse running locations
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Tab.2 Orrection factors of wheel positions
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Fig.11 Notch stress method example of FEM model
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Tab.3 Fatigue damage corresponding to different methods
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Contrastive Analysis of Fatigue Life Prediction Methods for Welding
Roots in U-Rib and Orthotropic Steel Bridge Deck

YANG Mu-ye', JI Bo-hai', FU Zhong-qiu', XU Han-jiang’

(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China; 2. Suzhou Waterways Manage-
ment Division, Suzhou 215000, China)

Abstract: Based on the 3rd Nanjing Yangtze River Bridge and the measured data of traffic, the analysis of the
stress and damage prediction influencing factors of the fatigue details on welding roots in U — Rib and orthotro-
pic steel bridge deck under the and the wheel load is made. Based on the cumulative damage failure criterion,
fatigue damage degree calculated by nominal stress method is more reliable and notch stress is not stable while
compare to other methods. For the steel deck plate details in this paper, FE analysis prediction of fatigue life
showed that Imm hot spot stress method is of strong theory and most accuracy results. This approach is recom-
mended for predicting the fatigue life of details on welding roots in U — Rib and orthotropic steel bridge decks.
Key words: orthotropic steel deck; fatigue life prediction; transverse running locations distribution; FEM a-

nalysis



