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Finite Element Analysis of Ultimate Load Bearing Capacity of T-shaped
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Abstract: Aiming at instability of 800 MPa high-strength steel T-shaped section axial compression members, a finite
element analysis model was established based on ABAQUS software to analyze the effect of residual stress,
geometric initial defects, flange width-thickness ratio, web height-thickness ratio and member length-thinness ratio
on the ultimate bearing capacity of the member. A relationship curve between regularized aspect ratio and overall
stability coefficient was established, and the simulation results of the ultimate bearing capacity of T-shaped section
axial compression members of high-strength steel were compared and analyzed with the GB 50017—2017 series
design specifications. The results show that the established finite element model can accurately simulate the buckling
behavior of test members,and the peak residual stress has a small effect on the bearing capacity of short column,
while it has a significant effect on the bearing capacity of large slenderness members. The initial bending of the test
piece and the buckling of the plate have a significant effect on the ultimate bearing capacity of small slenderness
members. With the increase of the member slenderness, the sensitivity of the ultimate bearing capacity of the
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member decreases with variation of the flange width-to-thickness ratios, and the variation law of the high-thickness

ratio of the web is similar to it. The calculated stability coefficient is in good agreement with the b-class column

curve in GB 50017—2017 standard, and it is recommended to use the b-class column curve to calculate the ultimate

bearing capacity of axial compression members of 800 MPa high strength steel welded T-shaped section.

Keywords: high-strength steel; finite element analysis; T-shaped section; axial compression member; ultimate

bearing capacity; column curve
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Fig. 1 Cross-section schematic
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Tab.1 Geometric dimensions of specimen

A

o L/mm B/mm H/mm t¢/mm ¢,/mm Amm® 2

Tl 792 100 71 7.08 7.05 1190 29.11
T2 1203 98 80 7.03 7.03 1260 40.63
T3 1414 101 79 7.10 7.09 1260 48.53
T4 1635 99 79 7.13  7.11 1260 56.81
T5 1854 100 81 7.06 7.06 1260 65.09
TY1 795 121 69 7.04 7.05 1330 35.58
TY2 1266 139 78 712  7.12 1540 50.18
TY3 1672 159 91 7.03 7.04 1750 59.65
TY4 1923 182 91 7.09 7.10 1890 70.23
TF1 793 111 121 7.11 7.11 1610 36.08
TF2 974 108 138 7.03 7.04 1750 46.12
TE3 1245 110 159 7.07 7.07 1890 61.20
TF4 1402 109 181 7.12  7.11 2030 71.55
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Fig. 4 Initial geometrical imperfection model
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Tab.2 Mechanical properties of steel
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tmm  f/MPa  f/MPa S E/GPa 6/%
7.0 809 850 0.96 217 16.65
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Fig. 5 Failure modes of typical members
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Fig. 6 Load —displacement relationship curves of typical

members

MNIEL 5 Al A B A BROCAR Y A 4 A v iAo B
KRR, SRR L B — B, U RDZE R
RETHER S W S0 A0 P ) LSRRI AAIET 6 T 241
TR 0 A 2 A E BB 5 A BROT 2 SR i £k
A ARER T ELE 35—, e (2 B A AL BON R, i
AT BROTARLI S SR S 2 R ) & B

R PR AR 2O A BRC A R S ik g R nak 3.
i 3 A A BRICE R 5 45 R 2 i 22
1.68%, 772271 3.66%, Wi i 228/ FR XS 1
W FRR 2T BB ZE SRR TR 25 R, EERE W T
A BRITI Mg 1 FhBEARAL 3B, FE A DL I i v A 4
RN TR 22 4 22 W, S R A R R 30 A FROT
SERmE s TS R . ROk, HE S A A BRITAR
RUBER 6 HUBLEL 800 MPa 54K T T 48K 1 il i 4
1R BR AR 8 AL i AE i e

F3 WRABNBEMSREER
Tab.3 Simulation and experimental results of ultimate

bearing capacity
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AR5 RRET ARLH AR T i 22 /%
Tl 815 792 2.82
T 610 643 -5.41
T3 494 530 ~7.29
T4 433 413 4.62
T5 330 354 -7.27
TY! 948 969 -2.22
TY2 810 835 -3.09
TY3 760 754 0.79
TY4 727 715 1.65
TF1 945 960 -1.59
TF2 824 855 -3.76
TF3 605 623 -2.98
TF4 526 516 1.90
B E 1.68
b i 2 3.66
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Fig.7 Influence curve of peak residual stress on the

ultimate bearing capacity of components
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Fig. 9 Influence curve of flange width-to-thickness ratio on

the ultimate bearing capacity of components
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with specifications
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