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ABSTRACT : In this study, lateral-torsional buckling (LTB) strength of high-strength H-beams built up from 800MPa
tensile-strength steel was experimentally and analytically evaluated according to current lateral stability provisions (KBC

2009, AISC-LRFD 2010).

The motivation was to evaluate whether or not current LTB provisions, which were originally

developed for ordinary steel with different stress-strain characteristics, are still applicable to high-strength steel. Two sets of
compact-section specimens with relatively low (Set A) or high (Set B) warping stiffness were prepared and tested under
uniform moment loading. Laterally unbraced lengths of the test specimens were controlled such that inelastic LTB could be
induced. All specimens exhibited LTB strength exceeding the minimum limit required by current provisions by a sufficient
margin. Moreover, some specimen in Set A reached a rotation capacity required for plastic design, although its laterally
unbraced length belonged to the inelastic LTB range. All the test results indicated that extrapolation of current provisions to
high-strength steel is conservative. In order to further analyze the test results, the relationship between inelastic moment
and laterally unbraced length was also derived in explicit form for both ordinary- and high-strength steel based on the
effective tangent modulus of inelastic section. The analytical relationship derived again showed that extrapolation of current
laterally unbraced length limit leads to a conservative design in the case of high-strength steel and that the laterally
unbraced length to control the inelastic LTB behavior of high-strength steel beam should be specified by including its unique

post-yield strain-hardening characteristics.
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Table 1. Section Information and key properties

Specimen S1~8S3 S4~S6
D (Group A) | (Group B)
. . H-250x150 | H-400x150
(1) Dimension “15%15 15%15
(2) Plastic
modulus, Z, (mm*) 710,250 | 1,379,625
(3) Radius of
gyration,r, (mm) 33.0 29.2
(4) Moment of 8,499,375 | 8,541,563
Section |inertia,Z, (mm')
properties | (5) Warping " "
constant, ¢, (mm®) 1.16x10 3.13%10
(6) Torsional constant,J| 601875 770,695
(mm*) ’ ’
(7) Flange a a
slenderness, b/2t, 5.0 (6.2)" | 5.0 (6.2)
(8) Web 15.0 25.0
slenderness, h/t,, (61.7)* (61.7)*
Modulus |£=200,470
9) .
 |Steel plate Nominal =650, £, =800
Material Measured 7775, Fu =860
strength
o | £, =788
(10) Measured (Minimum:745)
Weld metal F, =842
(Range:830~970)
(11) Yield point, ¢, 0.388
Key "
strain® | 12) Stralntat 4550
(95 |maximum stress, c,
(13) Fracture strain, ¢, 11.0~12.0

a: Width-to-thickness ratio limits for compact section (AISC
and KBC code)

b: Weld metal(K-120TG) spec.

¢: KS-1A coupon test result
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Fig. 8 Overall view of test setup
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Table 2 Key parameters and test results
Effective length | Effective lateral Buckling Maximum Rotation
Specimen Unbzzjei Ille)ngth factor slenderness strength strength capacity
) o (1) (1,/7,) (AL, /2) (a4, /24) (2
(3) (4) (5) (6) (7
Group A S1 2,800 1.0 84.8(5.44)% 0.90 1.00 0.67
M =550 kN-m | S2 2,400 1.0 72.7(4.66)% 1.01 1.16 3.00
L/r,=15.6 . 2.77
L/r,=102.1 S3 1,800 0.575 31.4(2.01) 1.08 1.18 (HAZ, crack)
Group B sS4 2,800 1.0 95.9(6.15)" 0.66 0.86 Not applied
ﬂ4=}v0691§12*m S5 1,800 0.575 35.5(2.27)° 0.98 1.10 1.32
L/r =1o.
Lf/7'::90.6 36 1,400 0.575 27.6(1.76)* 1.04 1.12 1.77
% Measured material strengths and effective length factor(k=1.0) were applied to Z, and Z,.
a: Effective unbraced length(k Z,) to unbraced length for plastic moment(Z,) ratio.
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H-250%15 (Eq )e [N mm4]
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0x15%15 -
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