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Abstract: Residual stress is one of the most important initial imperfections for the overall buckling behavior of
steel compression members. An experimental investigation was carried out to quantify the residual stress in |
sections welded by Q460 high strength steel , using a sectioning method. 8 section specimens with various
dimensions and weld types were measured, and the magnitude and distribution of both compressive and tensile
residual stresses were obtained through nearly 2000 original data. Based on the experimental results, the effects
from sectional dimensions (i.e. width-thickness ratio and plate thickness), the weld type and the interaction
between flanges and web were clarified. It was found that the compressive residual stress was significantly related
to sectional dimension, but no clear correlation was indicated with the weld size. The tensile residual stress hardly
correlated to the sectional dimension. No residual stress interaction between flanges and web was found due to the
stress equilibrium within each individual plate. Besides, a distribution model was proposed, which well described
the experimental results and effects from sectional dimensions.
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Table3 Characterized residual stresses at typical locations for Q460 high strength steel welded | sections

- HZIMPa JEEHRIMPa
Ofrcl Ofrc2 Ofrc3 Ofrcd Ofrtl Ofrt2 Ofrtel Ofrte2 Ofrte3 Ofrted Owre Owrtl Owrt2
RI1-460 -248.2 -307.4 -320.6 -230.3 284.6 270.3 -48.7 220 70.7 -415 -2339 3122 2822
RI2-460 -184.1 -187.3 -216.6 -238.1 3185 315.6 -104.3 -33 -54.7 -35.2 -208.4 286.7 306.0
RI3-460 -79.1 -102.6 -88.4 -102.1 2513 258.4 107.7 129.8 181.9 156.3 -123.7 269.3 321.2
RI4-460 -171.0 -150.0 -172.8 -161.2 360.1 3139 130.4 1135 1311 1515 -2138 2321 229.0
RI5-460 -49.9 -47.7 -50.4 -55.4 144.3 162.9 -16.2 -15.0 -19.7 45 -65.2 191.0 230.3
RI6-460 -109.2 -44.4 -73.7 -94.3 140.2 1314 27.1 -87.0 10.7 24.7 -74.9 170.4 201.9
RI7-460 -75.3 -60.1 -83.1 -93.6 190.9 188.7 817 53.1 60.5 71.6 -91.4 149.0 182.3
RI8-460 -165.7 -211.6 -196.5 - 188.6 305.1 297.3 -15.5 41.8 -9.2 -5.0 -142.2 310.2 257.9
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