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Experimental Study on Bearing Capacity of Welded Rectangular Section Members Under
Different Weld Penetration Depths
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Abstract: To effectively improve the durability of welded rectangular section members (WRSM) with tubular flange in long-span bridges, the use
of weathering steel instead of ordinary steel was proposed. At the same time, to study the axial bearing capacity of WRSM of weathering steel
tube flange under full weld penetration and partial weld penetration, the axial compression short columns with welded rectangular section under
three different weld penetration depths were studied. Tests of the static strain, dynamic strain, vertical displacement, and lateral displacement of
each specimen under uniaxial compression were conducted. By comparing the test results and theoretical analysis results, the bearing capacity of
WRSM with different penetration depths was obtained. The results showed that: 1) the bearing capacity of full penetration weld of WRSM was
higher than that of partial penetration weld of WRSM. 2)The vertical displacement of full penetration member was larger than that of partial pen-
etration member. For the lateral displacement of members under different penetration depths, the test point L4 increases with the rise of axial com-
pression load, and the test point L3 first increases and then decreases with the rise of axial compression load. 3) For the internal concrete strain
value of the member, the abrupt change of the full penetration member was smaller than that of the partial penetration member when it cracks. The
vertical strain of the steel on the surface of the member was compressed as a whole and increases with the rise of the load; the lateral strain of the

steel on the surface of the member was tensioned as a whole, and locally compressed at the top four corners.
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Tab.1 Parameters of axial compression specimens
gy W IR Ny g No N 2
b/mm L/mm mm kN kN kN
CFST-1 250 500 8 2430 4402 4324
CFST-1A 250 500 11 2970 4402 4324
CFST-1B 250 500 14 2970 4402 4324
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Tab.2 Parameters of weathering steel specimens

FfEb/mm L gmm SRR /mm  EIRERES/MPa  HURIGREE,/MPa  JEHRELS 4 BRPERIRE/GPa K ZS,%

g5
NH-a 20.40 13.21 50 432.14 526.78 0.82
NH-b 19.97 13.19 50 412.50 512.50 0.80
NH-c¢ 20.03 13.20 50 417.85 519.64 0.80
SN 20.13 13.20 50 420.83 519.64 0.81

222.77
227.06
222.40

224.08

42.05
42.17
40.68

41.63
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Fig. 12 Lateral load strain curve of steel surface
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