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A Study on the Moment Capacity of
H-Section Flexural Members with Local Buckling
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ABSTRACT : This paper describes the moment capacity of flexural members with local buckling based on a series of FE and
experiment results. Thin-walled flexural members undergo local, lateral-torsional, or interactive buckling according to the
section geometries and lateral boundary conditions. Flexural members with large width-to-thickness ratios in the flanges
or the web may undergo local buckling before lateral-torsional buckling. Local buckling has a negative effect on the
flexural strength based on the lateral-torsional buckling of flexural members. This phenomenon should be considered in
the estimation of the flexural strength of thin-walled sections. Flexural members with various width-to-thickness ratios in
their flanges and web were analyzed. Initial imperfections in the local buckling mode, and residual stresses, were included
in the FE analyses. Simple bending moment formulae for flexural members were proposed based on the FE and test
results to account for local and lateral-torsional buckling. The proposed bending moment formulae for the thin-walled
flexural members in the Direct Strength Method use the empirical strength formula and the grosssection modulus. The
ultimate flexural strengths predicted by the proposed moment formulae were compared with the AISC (2005), Eurocode3
(2003), and Korean Highway Bridge Design Specifications (2010). The comparison showed that the proposed bending
moment formulae can reasonably predict the ultimate moment capacity of thin-walled flexural members.
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AAERe F0ud 0d #2982 A4 Agep] Wgd T HI50, H200 we B8, Gz 9
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U HR(ECS B o fEZAuY FASdes okt A% A5 uidel At dsve AL ¢ 4 on
2 mefeln gl Ao veRdth e At 2w a9 100N ¢ 4 950 mRadAslEe 8RS
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M, =M, A <0816 (8a)
M~7>I 0.5 Mm‘l 0.5 25 .
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" ( ( Mne Mne e * Tests
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DSM(2) ¢+ =2wAA7)E, EC3 2 AISCTiEel 93 7%=
aja AT 9 F2 e Ag(MAE, 2011) ATE
Hlwsle] Btk AISCTE 2 EeudAr|Ee] 235 &0 &
2+ LT9 FLE 7 7t 3-H1EdsE 9 Z3A =tz ot
of %} A4E A 8k, BEC39 23 &9 $Ale
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(o]
o

3\4% & F dHHEYE 9, 2007). 0174 & A=A

AISCTHEd EC3 BF w3329 S35 E
z 7H%§% A-gsto] nsta Sletl wheled, AFAje] A
o= AISCTHEdlME EC39%e gl ¥=24eE uelst
A e slest FaEl @A FEAel gl s A
AR @ 7IaketARl A wet FEdt Alo]E Hol7]
Eo 2 gt DSM(1)o] DSM(2)Et}t Z&rf =Am,
HAZ AISCirEelv EC3dl| 9 2=kt AA 459
th DSMell 93] 2 e B =e diA 2 Ad Aol )
wate] gl A e & Yk

AISCTH2t DSMell €J3t %S Hlwsld 3-H]Ed

»
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E 3. H-¥2el ¥

SLaZ0| WS H-HZ BEMe| Yol Bet o7

rl—-l
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2ol AR Z=r}h Auisk= H150 2 H300-400, 500

o] 7% DSM9] #ol ozt 2k e & 4= 9tk ole 1
EA2Y 52 deE-E uesheA]e] ofb w}%
Azjolt}, AISCT=e 7% ZuA] Rzbze] 43S 17
oA gkt Hksled DSMe 73% ER o I el g et
TS 12 wiolth vk IRzEe] s Au|
e A% —i— H200, H250, H300-600-10000, H350 %
o] 7% DSMe| =7} AISCTF=el] <J3h gtk
o 2 AL & 5 Ak ol DSM] A$ FHatze] T3
BEE nEfsl] PATE AKshe vk AISCtee] 4%
THIAEE 1A 7] wfiel VeRd Adjo|t). o]gt
S5 A4S SR80l ol wehd FREAE}

s

AEE 3 Aol o A He AT B 5 Utk
EC39 7% F-uE0sadl dal] Byt Ague 2
A7 53 TSl H150 Thie] A9 AISCTERT 97
e R R EL LR EE S EE
Agehe BUA S W) S FHZLo
APl W F BAAG ETAL S e
AISCTREsle] Aol @RS dasider. HI50, H200,

FE,

H250 2 H300 ©¥e] 7Z$ AISCEHEY 4=t 27
EPEARE, ElA] F-FAR7} Adde] & H350, H400 ©
Hel 75 EC3ell o3t F7%rt AISCier} Ade] 27
HE AE &tk ole DSMe A$s nRR
EC3e $H2ATE nelsl| wiel 5=gge] 2&
FE 32Tt TR wielt, =RuAAYEY A
AISCTHEETE d-HEdRZod ha=d o3 4=
7b 98] Zom EC3ETH F-H|ERFEe] SA A=
£ O AN 32z 23 FAwe dds] 2

=Kl
s

4 |l (kN.m)

¢ " 3 4 43 DSM(1) DSM(2) AISC EC3 ERNAAE
H150-400-3000 247.8 266.5 147.2 109.0 147.2(LT) 87.4(C3-2) 109.0(LT)
H150-500-3000 263.3 244.2 192.7 143.3 192.7(LT) 111.9(C3-3) 143.3(LT)
H150-600-3000 338.1 286.2 229.3 179.7 239.9(LT) 137.0(C3-3) 179.7(LT)
H200-400-3000 294.2 - 197.3 154.4 157.0(FL) 132.2(C4-2) 99.2(FL)
H200-500-3000 378.6 - 254.2 198.6 209.6(FL) 172.6(C4-3) 131.8(FL)
H200-600-3000 405.0 - 308.1 240.6 267.5(FL) 215.0(C4-3) 167.5(FL)
H250-400-5000 320.0 3217.2 180.7 147.8 157.3(FL) 121.9(C4-2) 74.8(FL)
H250-500-5000 394.3 395.3 232.8 191.9 185.2(FL) 157.4(C4-3) 98.0(FL)
H250-600-5000 485.5 428.1 284.0 235.1 213.1(FL) 194.6(C4-3) 124.1(FL)
H300-400-10000 248.9 - 121.8 106.8 132.5(LT) 80.5(C4-2) 59.5(FL)
H300-500-10000 295.5 - 149.5 138.3 160.5(LT) 100.4(C4-3) 77.8(FL)
H300-600-10000 343.1 - 177.3 171.4 169.2(FL) 120.9(C4-3) 97.4(FL)
H350-400-10000 251.9 316.7 156.1 130.1 105.8(FL) 106.8(C4-2) 49.3(FL)
H350-500-10000 314.3 400.5 192.8 167.7 123.0(FL) 135.6(C4-3) 64.0(FL)
H350-600-10000 380.0 493.8 203.7 207.2 139.9(FL) 165.4(C4-3) 79.8(FL)
H400-400-10000 314.4 338.7 181.7 147.9 90.8(FL) 130.8(C4-2) 24.9(FL)
H400-500-10000 384.8 440.7 230.8 189.9 105.1(FL) 168.5(C4-3) 32.2(FL)
H400-600-10000 447.9 504.2 281.1 234.0 119.1(FL) 207.9(C4-3) 40.0(FL)
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