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Abstract:
beams made of Q460 and Q500 steel were designed to

Six specimens of high-performance steel

study the overall stability in bending. Considering the
initial defects of the specimens, a finite element model
was established via Abaqus to simulate the test process.
Finally, the test and finite element simulation results were
compared with the relevant provisions of the Standard for
Design of Steel Structures (GB 50017—2017) and the
Specifications for Design of Highway Steel Bridge (JTG
D64—2015).

displacement curve is in good agreement with the test

It is shown that the simulated load-

results; the applicability of the two codes on the overall
stability of Q460 and Q500 high-performance steel beams
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is verified.
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Fig. 1 Simply-supported beam with biaxial symmetrical I-shaped cross-section under pure bending
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Tab.1 Coefficients in the formula for the lateral

torsional buckling critical moment of simply-

supported beams"”

LT B B
B R AR A 1.35 0.55
TR A A o 2k 1.13 0.46
4l iy 1.00 0
WAL RN 28 1.05 0.42
K2 IFREEAIRAEETERZREABEENRK
L/b &

Tab. 2 Maximum /,/b, value of simply-supported I-
shaped beam without calculating overall
stability"”
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Tab.3 Maximum /,/b, value of simply-supported I-

shaped beam without -calculating overall

stability™"
e R 5
o ll/blx(ﬂé‘lﬁﬂ)ldﬂﬂﬂfﬁ]x%flﬁ‘]m) 0,/ (BT
7 fﬁ%kﬁ?ﬁﬁﬁ fﬁ%k{’lfﬂﬁﬁ ﬁ{mﬂfﬁlfiﬁ'ﬁ%%)
Q235 13.0(13.0) 20.0(20.0) 16.0(16.0)
Q345 10.5(10.7) 16.5(16.5) 13.0(13.2)
Q390 10.0(10.1) 15.5(15.5) 12.5(12.4)
Q420 9.5(9.7) 15.0(15.0) 12.0(12.0)
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Tab.4 Specimens of overall stability test for high-performance steel beams
S Lii5e2 b/mm  h/mm  z/mm  #/mm  b/mm  z/mm  [/mm  JNEIE /b, (AN
1 Q460 200 400 10 14 80 10 1900 — 9.5 R R
2 Q460 200 400 10 14 80 10 1900 P 9.5 12200
3 Q460 200 400 10 14 80 10 3900 — 19.5 R
4 Q460 200 400 10 14 80 10 3900 [iLP= 19.5 LN
5 FLZ Q500 R Q460 200 422 14 25 80 14 1900 — 9.5 R R
6 32 Q500 JZ AT Q460 200 422 14 25 80 14 1900 P 9.5 SRR
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Fig. 5 Midspan vertical displacement-load curve
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Fig. 6 Midspan horizontal displacement-load curve
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Fig. 8 Multi-line model of stress-strain relationship

without yielding platform'’
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Tab. 6 Comparison of ultimate loads obtained from

tests and finite element analysis
A BRI ZE R Fi—F

B /RN LR F/N — =X 100
1 1945 1970 —1.30
2 2 803 2825 —0.08
3 943 940 —0.03
4 1722 1693 1.71
5 3390 3460 —2.02
6 4420 4402 0.41
2.3 HERSTENLEKE
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Tab.7 Comparison of ultimate loads

. . /S i 22N P ZERIBET AR 1 AR A R
1 1945 1970 1555 1763 3644 1.000 1555
2 2803 2825 3109 3526 6327 0.990 3078
3 943 940 757 859 521 0. 845 640
4 1722 1693 1515 1718 894 0.823 1247
5 3390 3460 2907 3277 7431 1.000 2907
6 4420 4402 5815 6 555 12 842 1..000 5815
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