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69W-1 48984 51019 04 120 56.06 63.94 799 0.1126 23965 0.2085 2.6194 20 084-59.0
69W-2 158623 81032 —48.9 120 48.05 71.95 899 0.1126 23965 0.2085 2.6194  57295-63.9
69W-3 177164 140061 -20.9 120 40.03 79.97 10.00 0.1126 2.3965 0.2085 2.6194 146314-17.4
69W-4 385731 192075 -50.2 120 36.03 83.97 10.50 0.1126 2.3965 0.2085 2.6194 2225713-41.5
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46W-4 508300 672078 322 120 36.98 83.02 10.38 0.4354 0.0308 0.0669 0.0343 497559 —0.2
46W-5 9485001593073 68.0 120 27.73 9227 11.53 04354 0.0308 0.0669 0.0343 634088 -33.1
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Fatigue life calculation of butt weld of Q690D and Q460D steel plates

HUANG Yizhou', WANG Wanzhen'", LI Caoyuan®
( 1.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.Faculty of Maritime and Transportation, Ningbo University, Ningbo 315832, China )

Abstract: The test fatigue life of butt weld of Q690D and Q460D steel plates was calculated by using a newly
proposed fatigue life calculation model of structural steel, which takes into account the fatigue crack forming life
and stable growth life. It is assumed that the fatigue crack of butt weld of high strength steel plates starts from
the edge of butt weld and propagates along the width of plate and penetrates the thickness of plate. The fatigue
fracture area A of butt weld of high strength steel plates was divided into two parts: the stable propagation area
Ay of fatigue crack and the unstable propagation area A4, of fatigue crack (i.e. the tensile fracture area under the
nominal maximum stress). The instability propagation area A4, stable propagation area Ay and stable propagation
length ay of fatigue crack of butt weld of high strength steel plates were calculated according to the true stress
field of fatigue crack tip by using an elliptical fracture model of constructional steel as fracture criterion. The
calculation results show that the fatigue life of butt weld of high strength steel plates with different yield strength
is quite different, and should be calculated by their own quantitative fatigue-life formula. The calculation error of
the quantitative fatigue life calculation formula in this paper is —63.9% — —0.2% for the fatigue life of butt weld
of Q690D and Q460D steel plates, while the calculation error of fatigue life formula recommended by current
code is —=70.7% — 68.0%. The calculation accuracy of the quantitative fatigue life calculation formula in this
paper is higher than that recommended by current code. The former is safe for all specimens, while the latter is
unsafe for some specimens and too conservative for others.

Key words: high strength steel plate; butt weld; fatigue life calculation model; fatigue crack; stable propagation
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