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Fig.2 Constitutive relationship of steel
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Fig.4 Effect of constitutive relationship on lateral-torsional buckling of Q460 steel beams
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Fig.5 Effect of residual stress on lateral-torsional buckling of Q460 steel beams (constitutive relationship 1)
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Fig.6 Effect of residual stress on lateral-torsional buckling of Q460 steel beams (constitutive relationship 2)
09 09 091

0.8

0.8

orl e BB i AR | —— BAR 1
os| - RARBLI 07 — RAN2 o7 BB

- 2K =08r ——BRARPL I3

= o] S = - RARN3
> = 051 ==
= 04l = X 05
’ 0.4
0al 041
03}
02} 03
L L L L L L L L L I} 0.2 L L 4 4 + 4 L 4 4 4 n L L L L L L L L )
40 60 80 100 120 140 160 180 200 220 240 40 60 80 100 120 140 160 180 200 220 240 40 60 80 100 120 140 160 180 200 220 240
A, A, A
(a) #mIL (b) 12 (c) #mI3

E7 BRARNAZTQI60EEMREEFIEMRA-EHXR3
Fig.7 Effect of residual stress on lateral-torsional buckling of Q460 steel beams (constitutive relationship 3)
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Fig.8 Effect of initial geometric imperfections on the bearing capacity of overall buckling of steel beams
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Tab.3 Residual stress magnitudes of Q460 high-strength steel
Ak, BEHRS  ow/MPa ox/MPa oy /MPa o, /MPa oi/MPa

11 345 35 345 -88.3 -166
RAMNIL 12 345 35 345 -101 -166

13 345 35 345 -101 -118

I 460 345 460 -138 -184
RAN T4 12 460 345 460 -138 -184

13 460 345 460 -138 -184
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Fig.9 Effect of residual stress on the bearing capacity of overall buckling of high-strength steel beams
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Fig.10 Comparison of analysis results on the bearing capacity of overall buckling of mild and high-strength steel beams
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Tab.4 Cross-sectional parameters of the beams
BHE RS h/mm  b/mm  t,/mm  t/mm 2/107mm? h/b mm

Il 500 180 10 12 1.97 2.78
12 400 180 10 12 2.80 2.22
I3 400 180 10 16 3.86 222
14 300 180 10 12 4.50 1.67
15 400 180 10 14 3.26 2.22
16 500 220 10 12 1.21 2.27
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Analysis of lateral-torsional buckling of Q460 high
strength steel welded I-section beams

YANG Yinghua, ZHANG Zhenbin
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi' an 710055, China)

Abstract: The residual stresses of Q460 high strength steel welded I-section beams are quite different from those of the mild steel
welded I-section beams, and the lateral-torsional buckling coefficient of the former is accordingly not the same as that of the later.
Employing ANSYS FEM, the paper thoroughly analyzed the lateral-torsional buckling of Q460 high strength steel welded I-section
beams, taking into account six welded I-sections, three loading conditions and with the beam slenderness ratio varying from 20-240.
It is shown that the lateral-torsional buckling capacity of Q460 high strength steel welded I-section beams increased greatly com-
pared to that of mild steel welded I-section beams. Therefore, a new formula of lateral-torsional buckling coefficient for Q460 high
strength steel welded I-section beams was proposed. Confirmed by the FE analysis, the new formula is accurate and safe for practical
use.

Key words: Q460 high strength steel; welded I-section; beam; lateral-torsional buckling; stability factor
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LI Jiajia.Research on Calculation Method of Reinforced Concrete Beams[D]. Zhengzhou: Zhengzhou University, 2010.

Experimental study on shear performance of
reinforced concrete beams with welding stirrups

YANG Yong"? , TIAN Jing' ,ZHANG Ziwei'

(1.School of Civil Engineering, Xi'an University of Arch. & Tech., Xi'an 710055, China;
2.State Key Laboratory of Architecture Science and Technology in west China (XAUAT),Xi'an 710055,China)

Abstract: Welding stirrups techniques have lots of advantages such as saving steel, saving working time, facilitating the construction,
and ease to prompting the production industrialization and standardization, which have good application prospect. To research the
inclined section shear performance of reinforced concrete beams with welding stirrups, the inclined section shear performance of four
concrete beams with welding stirrups and four concrete beams with common tie stirrups were studied respectively. Based on the test
research, the developing process of the crack and the shear failure pattern of welding stirrup beams and common tie stirrup beams
were focused, and the shear bearing capacity and stirrup stress development process of each specimen were also fully studied. It was
showed that it’s feasible to replace the common tie stirrup with welding stirrup as shear stirrup in reinforced concrete beams. Mainly
in the development of the crack and the deformation, the failure forms of welding stirrup beams were similar to the common tie stir-
rup beams. In addition, the shear bearing capacity of welding stirrup beams were slightly higher than common tie stirrup beams. On
the other hand, through contrast and analysis, the shear bearing capacity of welding beam slightly higher than the calculation results
calculated by the formula of shear bearing capacity of concrete beam suggested by current code. The study could provide a theoreti-
cal basis for subsequent research and engineering application of welding stirrups concrete beams.

Key words: welding stirrup; reinforced concrete beams; shear performance; failure pattern; shearing bearing capacity
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