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EVALUATION OF ULTIMATE STRENGTH OF ELASTICALLY
RESTRAINED I-SECTION BEAMS

BN E S
By Nobuo NISHIMURA

In this paper, for the lateral-torsional instability of beams between cross members,
the following investigations are carried out ;

(1) The basic strength curves of rolled and welded laterally unsupported beams
with initial clocked and residual stresses are obtained by using the FEM analysis.

(2) A formula on the ultimate strength of elastically restrained beams at both ends
is developed with concerning the basic strength of beams,

(3) The strength of the isolated beam models restrained by intermediate descrete
supports are parametrically analized,

(4) The restraining effects of the adjecent members and bracing systems on the
lateral buckling strength are investigated more precisely by the FEM analysis. And the
practical formulae obtained by modifying Nethercot-Trahair method based on the elastic
buckling theory are proposed.

Keywords . lateral-torsional buckling, restrained beam, elasto-plastic, basic strength,

bracing system, finite element method
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N Model H(m) B(m) ty(m} tg(m) L(m) X My (tm) Mp(tm) Mcr(tm)
— ——
IRNG RG-1 0.582 0.300 0.012 0.017 2.500 0.415 112.9 130.3 756.4
RG-2 0.912 0.302 0.018 0.034 4.000 0.655 363.7 430.6 1004.3
RG-3 0.700 0.300 0.013 0.024 5.000 0.790 187.9 217.8 349.3
H i A RG-4  0.600 0.200 0.011 0.017 4.000 0.995 83.5 98.8 99.8
-t RG-5 0.600 0.200 0.011 0.017 5.000 1.208 83.5 98.8 67.7
’ RG-6  0.596 0.200 0.011 0.015 6.000 1.445 74.7 88.3 42.3
* Z
+ B F2 BIFEFNORT (BERY)
Model  H(m) B(m) tw(m) tg(m) L(m) X My(tm) Mp(tm) Mce(tm)
EAE] [7% WG-1 1.500 0.480 0.010 0.020 4.000 0.420 571.7 646.9 3597.9
Gpe= oy Ore=0. 30, WG-2 1.200 0.406 0.010 0.020 5.000 0.630 376.6 427.5 1078.1
Ore=0. 30y Orc=0.30, WG-3 1.200 0.360 0.010 - 0.020 6.000 0.847 346.4 396.3 552.7
welded natt WG-4  1.200 0.290 0.010 0.020 6.000 1.079 293.5 341.6 293.7
e lde
pattern  rolled pattern WG-S5  1.000 0.240 0.010 0.020 6.000 1.277 201.9 236.7 145.1
H—1 ) HEORRESH WG-6  0.900 0.200 0.010 0.020 6.000 1.506 154.1 182.6  80.5
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Model Ao n Ii/Te Mi/Me Bi m A Py Po Pi  Po/Pi ¥ 3 M“£M° M“g”" AéB
WG-4 1.08 3 1 0.89 0 1.75 0.82 0.6 0.528 0.636 0.739 0.345 1.290 1.242 1.200 103
WG-6 1.50 3 1 0.89 0 1.75 1.13 0.6 0.396 0.514 0.686 0.410 1.400 1.208 1.222 99
WG-4 1.08 3 0.80 0.89 0 1.75 0.91 0.6 0.528 0.591 0.795 0.275 1.040 1.209 1.162 104
WG-6 1.50 3  0.73 0.89 0 1.75 1.32 0.6 0.396 0.463 0.761 0.318 1.064 1.172 1.162 101
WG-4 1.08 5 1 0.96 -0.67 1.18 0.95 0.6 0.528 0.573 0.885 0.157 0.914 1.190 1.144 104
WG-6 1.50 5 1 0.96 -0.67 1.18 1.38 0.6 0.396 0.444 0.856 0.196 0.992 1.163 1.212 96
WG-4 1.08 3 1 0.89 0 1.75 0.82 0.06 0.528 0.636 0.739 0.345 0.750 1.163 1.127 103
WG-4 1.08 3 1 0.89 0 1.75 0.82 6.0 0.528 0.636 0.739 0.345 6.690 1.530 1.516 101
WG-6 1.50 3 1 0.89 0 1.75 1.13 0.06 0.396 0.514 0.686 0.410 0.880 1.149 1.160 99
WG-6 1.50 3 1 0.89 0 1.75 1.13 6.0 0.396 0.514 0.686 0.410 6.820 1.436 1.500 96

F—4 REXEVFHETVOBBHL UhERREOLS (BEEER)

< < My/Mo My/Mo A/B

Model Xo n I1i/1¢ Mi/Mo Bi m Ay Po Pi  Po/Py ] K u;/\ i ug ’ é

We-3 0.85 3 1 0.89 0 1.75 0.64 0.619 0.740 0.744 0.339 1.017 1.226 1.272 96
We-6 1.50 3 1 0.89 0 1.75 1.13 0.396 0.514 0.686 0.410 1.230 1.190 1.236 96

WG-3 0.85 5 1  0.96 -0.67 1.18 0.78 0.619 0.656 0.906 0.126 0.516 1.133 1.208 94

WG-6 1.5 5 1  0.96 -0.67 1.18 1.38 0.396 0.444 0.856 0.192 0.768 1.104 1.202 94

WG-3 0.85 7 1  0.98 -0.83 1.08 0.82 0.619 0.634 0.957 0.060 0.240 1.068 1.142 94

WG-6 1.56 7 1 0.98 -0.83 1.08 1.44 0.396 0.423 0.917 0.114 0.456 1.088 1.146 95

wWG-4 1.08 3 0.8 0.89 0 1.75 0.91 0.528 0.591 0.795 0.275 0.660 1.148 1.130 102

WG-4 1.08 3 1 0.89 0 1.75 0.82 0.528 0.636 0.739 0.345 1,035 1.208 1.186 102

WG-6 1.50 3 0.73 0.89 0 1.75 1.32 0.396 0.463 0.761 0.318 .0.696 1.125 1.126 100
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