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Fig. 5 Beam Section and Properties
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Table 1 Elastic Buckling and Design

Frame 1 Frame 2
Quantity Units DBA No DBA DBA No DBA
M, kKNm 61.38 — 107.12 _
M kNm 4579 - 7212 -
M, kNm 25.78 25.78 40.00 40.00
i — 1.776 1.719 1.803 1.817
Moyan kKNm 34.56 25.78 59.42 40.00
Mee kNm 1565.52 1565.52 155.52 155.52
L, _ 0.1931 0.1463 0.3127 0.2210
My, kNm 53.34 39.10 87.68 62.45
N _ 0.2000 0.2000 1.867 1.867
N, kM 1520 1520 1520 1520
Nom kM 93.32 49.66 270.63 111.72
N, kN 89.03 48.34 243.59 105.82
My kNm 42 87 30.29 47.20 26.74
Nomar kN 8.57 6.06 88.11 4992
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Table 2 Buckling Load Factors A,

Frame 1 Frame 2

Beam 22520 200000
Column 171200 270600
Beam-Column 20940 128100
Frame 20990 128400
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APPENDIX 2 HOTATION

A area of cross-section

E Young's modulus of elasticity

N yield stress

o shear modulus of elasticity

I.I second moments of area about the x, ¥ principal axes
L warping section constant

J torsion section constant

L length

L, effective length

A bending moment

M, beam moment capacity

M, maximum moment in member

Moo maximum nominal design moment

M maximum moment at elastic buckling

A, A, Tor a simply supported beam in uniform bending
M M. for a simply supported beam with shear centre loading
M fully plastic moment about the x axis

M, section moment capacity

M, M5 M: moments at quarter-, mid-, and three quarter-points
N axial compreasion

N column compression capacity

N maximum nominal design compression

N N at elastic buckling

N, N, for a simply supported columm

X,y principal axes

. moment modification factor

&5 slendemess reduction factor

o, stifiness of translational restraint

A modified beam slendemess

A modified column slendemess

Ao buckling load factor

19



APPENDIX 1 REFEREMCES

[1] SA.AS 4100-1998 Sfeel structures. Sydney: Standards Australia; 1998,

[2] BSl. BS5250 Structural Use of Sfeelwork iin Building. Part 1:2000. Code of practice
for design in simple and continuows construction: Hot molled secfions. London: Brtish
Standards Instibtution; 2000.

[3] BSl. Ewrocods 3 Design of sfteel structures: Pard 1.1 General rwles and rules for
buildings, BE5 EN 1993-7-1. London: British Standards Institution; 2005

[4] SA. AS 4700-1998 Stesl sfructures — Caommentary. Sydney: Standards Australia;
1995,

[S] Trahair, NS, Bradiord, MA, Nethercot, DA, and Gardner, L. The behaviour and
design of sfeel siructures to EC3, 4th edition. London: Taylor and Francis; 2008.

[E] AISC. Specification for structfural sfes! buildings. Chicago: American Inatitute of Steel
Consiruction; 2005.

[71 Trahair, NS, Flexural-forsional buckling of structures. London: E & FM Spon; 1993,
[E] Papangelis, JP, Trahair, NS, and Hancock, GJ. PRFELE — Finite element flexural-
torsional buckling amalysis of plane frames, Sydney: Centre for Advanced Structural
Engineering, University of Sydney; 1997.

[9] FPapangelis, JP, Trahair, N5, and Hancock, GJ. Elastic flexural-torsional buckling
of structures by computer. Computers and Strucfures, 1998; 68: 125 - 37.

[10] HEKS. Abagus user manual. Pawtuckst, R, USA: Hibbitt, Kardsson and Sorensen;
2005

[11] Trahair, NS and Chan, S-L. Cut-of-plane adwvanced analysis of steel structures.
Emginecring Structures, 2003; 25 162T7-37T.

[12] Nethercot, DA and Trahair, N5, Inelastic lateral bockling of determinate beams.
Jowrnal of the Structural Onwision, ASCE, 1976; 102 (5T4): 7O01-17.

[13] Trahair, NS and Rasmussen, KJR. Flexuraldtorsional bucklimg of columns with
obligue eccentric restraints. Journal of Siruciural Engineerng, ASCE, 2005; 131 (11):
1731-7F.

[14] Vacharajittiphan P and Trahair NS, Warping and distorbon at lsection joints.
Jowrnal of the Structural Division, ASCE, 1974; 100 {ST3): S47-64.

[15] Fi, ¥-L and Trahair, N5S. Distortion and warping at beamn supports. Jowmal of
Structural Engineering, ASCE, 2000; 126 (11): 127¥9-87.

20



