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Hot Spot Stress Concentration Factor for
Welded Joints in Steel Orthotropic Decks

ZHANG Qiwei, ZHANG Pengfei
(Department of Bridge Engineering, Tongji University. Shanghai
200092, China)

Abstract: The finite element models for rib-to-deck joints of
Sutong Yangtze River bridge are established. the hot-spot
stress along the weld toe and the stress concentration factor at
weld toe are studied with several methods for determinig hot-
spot stress, and the influence of element type and meshing
requirement on computing results are comprehensively
analyzed. In order to validate numerical analysis results, the
test for stress distribution along the weld toe is carried out. As
a result, the effective methods for computing hot-spot are
founded, the stress distribution along weld toe and its stress
concentration factor are gained. At last, the effect of some
geometrical parameters on the stress concentration in the hot

spots tress region is investigated.
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Fig.1 Hot-spot stress of welded joints calculation

by surface stress extrapolation
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Fig.2 Definition of hot-spot stress of welded

joints according to Dong
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Fig.4 Finite element models of a rib-to-deck welded joint
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Tab.1 Calculation results of stress concentration factor for weld toe
of deck plate by surface stress extrapolation
solid45 solid95
NS
IMESE 1 meshl mesh2 mesh3 meshl mesh2 mesh3
0.4t,1.0t 1.332 1.197 1.183 1.254 1.151 1.158
0.5t,1.5¢% 1.276 1.192 1.182 1.253 1.169 1.173
#2 UMRRSMEER WEHPRE(SCR)ITEER
Tab.2 Calculation results of stress concentration factor for weld
toe of rib wall by surface stress extrapolation
solid45 solid95
VS
IMESE 1 mesh1 mesh2 mesh3 meshl mesh2 mesh3
0.4%1,1.0¢1 1.283 1.175 1.155 1.193 1.135 1.132
0.5%1,1.5% 1.242 1.171 1.157 1.187 1.145 1.142
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Tab.3 Calculation results of stress concentration factor

by different  according to Dong
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Tab.4 Calculation results of stress concentration factor

by different models according to Dong
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Fig.6 Configuration of strain gauge instrumentation

on deck plate and rib wall
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Fig.8 Hot-spot stress and SCF at weld toe of deck plate with different geometrical parameter
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Fig.9 Hot-spot stress and SCF at weld toe of rib wall with different geometrical parameters
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