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Fatigue experimental investigation of steel bridge deck plate and
vertical stiffener connection fillet weld

TIAN Yuan', JI Bohai', YANG Muye', FU Zhongqiu', JIANG Zhusheng’
(1. College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, China;

2. Engineering Quality Supervision Bureau, Department of Communications of Jiangsu Province,

Nanjing 210004 , China)

Abstract; In order to study the fatigue performance of a steel bridge deck and a vertical stiffener connection fillet
weld, a mechanical vibration fatigue testing machine was used to test nine specimens with constant amplitude
fatigue loading, and the fatigue performance of the welds of the specimens was evaluated with two methods, the
nominal stress and hot spot stress methods. The test resulis show that, under the fatigue load, the specimens’
fatigue crack initiation occurs on the weld toe, and then the cracks grow along the weld toe and finally extend in
bilateral symmetrical manner along the plate transverse, which is perpendicular to the weld edge. With the nominal
stress method, the test results are above the S-N curve in JSSC-G, which has a fatigue strength of 50 MPa. With
the hot spot stress method, the test results are above the S-N curve in Eurocode 3 specification, which has a fatigue
strength of 100 MPa. The results suggest that the fatigue strength of the fillet weld of the test specimens’ fatigue
details should be set at 50 MPa for nominal stress and 100 MPa for hot spot stress.
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Table 1 Loading parameters for specimens

g £ XU ST/ MPa JINERAR 2/ He

SJ1-1 95 18.5
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Fig. 3 Loading device for specimens
2.3 EHFRHHIE
T (992 55 SR SR E AR 57 BT IR I B FE i, AR A8 SIS AR 57 B A LN | AR S8 5 55 B0
L i P8 IR 7 A S A A Y J T R B o) R XS PR T i . FE 330 v, BESUTF e e R AN T R R UL
P RO AS I IR AN 1 T80 28T B B0, KA 9% 55 b il IR sl i 20 B 75 R Sk o T ufe LA, [l
SE  SEMAFNWT  ASSCIAER SRe Tl - BA A R4 A Jr SOOI 57 16 HEA T rh A 280 A 00, R LE ™ Jie i 5l
SRR, BT MG R AR RO W D VYRR BE I I T RAE  TREOT A i R R 1 AR BNV
10, AT RVEDUA SOt B B R R B 0, R TR S SR AR L | 2 SR8 57 75 i >R A A v
H:(a) Ny , WIVCEE S KA b 2SR Al 55 D PR U8, BN RS0 A T v, (b)) N, , REUT SR e KA Y
BLET v B AR L BT s BRSO 10 mm IS8 P AR 55 R 68 7 )98 57 A B RS E SR8 57 7400 o

3 REERSHSM

3.1 RWER

LTI R AN 4 B, B B 4 ] RS SCRR O R A AR
FHIA] o AR LI, 1229 55 4 15 R SO R g AR 7 B — 30, A
JREE AL AR AL AR BE TR 7 2 U AR BT R — B 1 BT AR R e i AR
A ) [ PN T JR & > RS e o AR 5 24 S0 T N i el AR AR
— 3, BGUNRTFRIF I A 5 frR . SIT RS 55 100 45 R L
%2,

B4 EFRUFRER
Fig. 4 Fatigue crack growing path
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Table 2 Fatigue test results of SJ1-series specimens
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Fig. 7 Fatigue performance of fillet weld evaluated by nominal stress method
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