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STUDIES ON LATERAL BUCKLING OF WIDE
FLANGE BEAMS, Report No. 4

——Relationship between spacing of lateral braces and rotation
capacity, and effects of lateral braces under uniform moment.—

By Minoru WakaBavasHI and 7Takeshi NAKAMURA

Synopsis

In plastic design, it is essentially required that the structural components in a structure sufficient-
ly deform sustaining their expected load until the structure reaches the overall failure. In this
report, inelastic lateral buckling behavior and post-lateral buckling behavior of H-shaped beams
are discussed. Relationships between the spacing of lateral braces and rotation capacity under
uniform moment are obtained experimentally and theoretically. Also discussed are relations
between bracing methods and positions in the cross-section to which braces are attached, and the
effects of the rigidity of braces on the rotation capacity of beams.
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Fig. 1 Loading, supporting and bracing.
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Table I Test program.

SM 15—Series (2 [=15 cm) SM 30— Series (2 {=30 cm) I

A A A
B2, B3 B2, B3
C2, C3, C4 c2, C3
D2 D2

E

F1-1, F1-1I, F1-11I
Gl1-1, GI1-III
HI1-1, H1-111

SM 60— Series (2 /=60 cm)

Symbols
A: No brace
Lateral braces attached at both compression an tension flanges
Lateral brace attached at compression flange
Lateral brace attached at tension flange
No brace but with stiffener at mid-point
Torsional brace attached at compression flange
D+F
: C+F
1~4

TOomsEYow

Tensile rigidity of lateral braces
1 : 115kg/cm
2 : 140 kg/cm
3 : 265kg/cm
4 : 661 kg/cm
Torsional rigidity of torsional braces
I : 2,600 kg-cm/rad.
II : 6,000 kg-cm/rad.
III: 8,870 kg-cmn/rad.

I~III

Table 2 Tensile test results of material.

o € Egt E,,
(tjem?) | (x107%) | (x10-%) | €se/¢v | jomry | EaelE
* Specimen in Flange 3.58 1700 12700 7.45 40.6 0.0194
Table 2 Web 3.10 1480 12100 8.20 T 425 0.0202
** Specimen in Flange
Table 2 Web 2.96 1410 12000 8.50 39.6 0.0189
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Table 3 Section property of specimen.

Specimen ety | e | () | e | @ | @ e
SM15-A** 1.64 4.29 0.365 2.11 2.48 0.472 1.18 31.8
SM30-A** 1.56 4.14 0.361 2.07 2.40 0.481 1.16 62.4
SM30-B2** 1.53 4,21 0.359 2.09 2.40 0.484 1.15 62.0
SM30-B3** 1.53 421 0.359 2.09 2.40 0.484 1.15 62.0
SM30-C2** 1.76 4.42 0.389 2.19 2.60 0.471 1.19 63.8
SM30-C3** 1.76 4.42 0.389 2.19 2.60 0.471 1.19 63.8
SM30-D2%** 1.6: 7;2‘ 0.36(;“—772. 16 _E.»51 0.472 1.16 63.6
SM30-E** 1.64 4.32 0.366 2.16 2.51 0.472 1.16 63.6
SM30-F1-I* 1.79 4.48 0.397 2.26 2.64 0.471 1.17 63.7
SM30-F1-11* 1.68 4.23 0.362 2.13 2.48 0.464 1.16 64.6
SM30-FI1-TIT* 1.65 4.12 0.355 2.09 2.43 0.464 1.16 64.7
SM30-G1-1* 1.68 4,37 0.373 2.19 2.5fl‘ 0.471 1.16 63.7
SM30-G1-1I1* 1.62 4.05 0.339 2.05 2.39 0.457 1.17 65.6
SM30-HI1-I* 1.75 4.31 0.376 2.18 2.56 0.464 1.17 64.7
SM30-HI-III* 1.66 4,22 0.355 2.13 2.47 0.462 1.16 64.9
SM30-C4* 1.77 4.40 0.381 2.22 2.60 0.464 1.17 64.7
SM60-A** ° 1.67 4.38 0.359 2.17 2.53 0.464 1.17 129.4
SM60-B2** 1.68 4.38 0.348 2.14 2.53 0.455 1.18 131.8
SM60-B3** 1.68 4.47 0.372 2.19 2.57 0.470 1.17 127.7
SM60-C3** 1.57 4.23 0.367 2.13 2.44 0.484 1.15 123.9
SM60-D2%* 1.66 4.01 0.389 2.01 2.57 0.484 1.28 124.0
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Photo. 1  Test apparatus.
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Fhoto. 5 Attachment of brace against twisting.
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Photo. 6 Test set-up.
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Fig. 3 Factors of effective length for lateral buckling.
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Fig. 4 Relationship between rotation capacity and
spacing of lateral braces.
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Fig. 6 Idealised stiffness distribution in [A]-method.
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Fig. 8 (a) Effect of rigidity of lateral braces.
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Fig. 8 (b) Effect of rigidity of torsional braces.
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Fig. 9 Empirical formula for effect of lateral braces.
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Fig. 10 Empirical formula for effect of lateral braces.
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Fig. 11 Bracing force exerted in lateral braces.
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