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Local Buckling Design Method of Welded Q960 Steel H-section Column at
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Abstract: In order to study the local stability of Q960 welded H-section axial compression columns,
ABAQUS software package is employed to establish the finite element model. After verified by the
experimental data, the effects of different parameters, such as flange width to thickness ratio, web
height to thickness ratio, member temperature, member slenderness ratio, initial geometric imperfec-
tion and residual stress, on the local buckling ultimate strength of Q960 welded H-section axial com-
pression columns are analyzed. The results show that the local buckling capacity of axially compressed
columns is mainly related to the section dimension and member temperature. It is found that the design
method of current codes is not suitable for estimating the local buckling capacity of welded Q960 steel
H-section axial compression columns at high temperatures. According to test data and finite element
analysis results, a local buckling design method for welded Q960 steel H-section axial compression
columns is proposed. The comparison with experimental data and finite element analysis results shows
that the proposed method can accurately calculate the local buckling capacity of welded Q960 steel H-
section axial compression columns at different temperatures.
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Table 1 Comparison of ultimate load from test and FEM

WA R R R BRRGT (FyF)/

% /C B /kN HFWKN  F/%
QY960A1 20 8857.30 9012.40 1.75
QI960A2 480 6 559.30 7 044.80 7.40
QY60A3 632 3 800.00 4146.10 6.48
Q960B1 20 8 036.50 8 190.90 1.92
Q960B2 472 5746.60 6 144.30 6.96
Q960B3 683 2 069.80 2175.80 5.12
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Fig.1 Residual stress distribution model of H-shaped section welding columns
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Table 2 Distribution range of residual stress
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Fig.2 Comparison of load-axial displacement curves
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Fig.3 Comparison of failure modes between test and FEM
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Table 3 Details of normal specimens
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1-6-30 84 300 6 30
1-8-30 112 300 8 30
1-10-20 140 200 10 20
1-10-30 140 300 10 30
1-10-40 140 400 10 40
1-10-50 140 500 10 50
1-10-60 140 600 10 60

1-12-30 168 300 12 30
1-14-30 196 300 14 30
1-16-30 224 300 16 30
1-18-30 252 300 18 30
1-20-30 280 300 20 30
1-25-30 350 300 25 30
1-30-30 420 300 30 30
1-35-30 490 300 35 30
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Fig. 4 Effect of cross-section shape on ultimate stress of

flange
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Fig.7 Effect of slenderness ratio on ultimate stress of web
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Fig.6 Effect of slenderness ratio on ultimate stress of flange
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Table 4 Comparison of ultimate load from test and calculation

IR R KRB ) SEEHE R A R

Bl

(FuFo)/Fe/ % (FuFo)/Fo/ % (FyFo)/Fo/%

F./kN MR 2 F /KN BRAT4 FL/kN 3% FL./kN
QI960A1 8 857.30 7574.27 7622.93 8 068.07 —14.49 —13.94 —8.91
QI960A2 6 559.30 6 774.95 6 821.51 7062.17 3.29 4.00 7.67
QI960A3 3 800.00 4701.79 4 747.74 4 004.62 23.73 24.94 5.38
QI960B1 8 036.50 7 247 .34 7 209.87 6 891.97 —9.82 —10.29 —14.24
Q960B2 5 746.60 6 513.09 6477.17 6 167.51 13.34 12.71 7.32
Q960B3 2 069.80 2 987.80 3 058.56 2 373.59 44.35 47.77 14.68
1-960-2 10 291.70 9103.36 10 487.50 8 981.12 —11.55 —11.90 —12.73
1-960-3 11 217.40 9 720.51 9810.40 9 983.44 —13.34 —12.54 —11.00
1-960-4 10 438.70 9 747.83 9816.40 9990.62 —6.62 —5.96 —4.29
FH B9 1R B Y5 Bl o 20~700 °C, 0.90 Ap'fé 0.65
5 A5 B TT 43 7 45 S IO 09 8 3 ot 2 2 pi=11.199 — 0.464,, 0.65<A,,<1.35 (12)
I 12, 7T LA th 15 AR 3o 600 “CHiE , AN ] 3 J2 0.686 = 0.084, 4> 1.35
T A7 R T 43 H7 BT 45 149 R 7 He AR BT . B L 7E 0.90 Ap<0.35
20600 "CHLJE 3 [l Py . 3846 LA 669 B B i ) 77 pi=]1.061—0.464,, 0.35<4,,<0.987 (13)
0.686 — 0.084,; 0.987<TA,

R — 2 BTl 43t
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Fig.12 Comparison between finite element calculation re-

sults and standard design curves
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