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ABSTRACT :

In this paper, lateral-torsional buckling(LTB) strength of HSB800 high strength steel plate girder with

monosymmetric section under uniform moment was evaluated by nonlinear analysis. The unbraced length in inelastic LTB

range was considered for the sections whose smaller or larger flange is in compression with slender, noncompact and compact

web. Analyses of SM490 steel girders were first performed with the single-panel and three-panel model to judge the validity

of the constructed models by comparing those results with Eurocode 3, AASHTO and AISC codes. By using the same models,

LTB strength of HSB80O girder was evaluated and it was found that the sections whose smaller flange is in compression with

noncompact flange-slender/noncompact web could not reach the flexural strength of the design codes.
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Fig. 1 Properties of section
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Table 2. Material properties used in the analysis

SM490 HSB800
(Sl\t/ﬁgis Strain ?&SZ? Strain sk
315 0.00154 690 0.00337 F,
332.5 0.0190 780 0.020
490 0.06046 800 0.050 F,
- - 780 0.080
- - 650 0.150

Fig. 6 Partial view of a 3-panel finite element model
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L,,= (L, +L,)/29 % 57} 25+5 1433t
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SM490-S el dis) R8s el ddadrd
2 3-dnde] SAARMEA S ME Bl yon Mises
AR AE Fig. 7ol AABIeH, 2 il HA]A|
o] AR(L,/r,)el T2 BAEE Fig. 8 A
Fig. 8olA 2 F7 =i 9524 a27t=r) A4
o AF Y 7IEe] AEEAAY s el Ao
U} Fig. 82%H RE dHdA ddsdrdoe)] oat 7t
TE HRRAe7) e 7ol E Eurocode 32 buckling
curve d(a,,=0.76)5 A-&g 45l 7, HxAZo]

i
N

B Aol uefdt 7 oS Table 33 2a 4% 7} 718l Wt buckling curve cla,,=0.49)% A4
FWA o] QAZWA| | el F2 THE 2 (30)] 2= &t 7ol 7R g Bt
Table 3. Dimension of monosymmetric girders considered in this study
Section | Comp-Flg | Tens-Flg Web Eurocode3 Class I I
Steel D (by, xtg) | by, <ty,) (Dxt,) | Web | Flg | Sec Gl | el "y (mﬁn) (mm)
NFSW-S 220x10 320x10 1000x7 4 3 4 0.25 | 54.0 | 1292 4850
SM490 NFNW-S 220x10 320x10 1000x9 4 3 4 0.32 0.24 | 50.2 | 1232 4719
A, <Ay | CENWI-S 220x15 320x15 1000x9 4 1 4 : 0.24 | 56.4 | 1325 5127
CFNW2-3 220x15 320x15 1000x12 3 1 2 0.24 | 52.0 | 1260 4916
NFSW-S 220x15 320x15 1000x9 4 3 4 0.24 | 564 895 3362
HSB800 NFNW-S 220x15 320x15 1000x12 4 3 4 0.32 0.24 | 52.0 852 3255
A, <Ay | CENWI-S 220%20 320x20 100012 4 1 4 : 0.24 | 56.4 895 3444
CFNW2-S 220x20 320x20 1000x18 3 1 2 0.24 | 50.3 832 3237
NFNW1-L 320x14 220x14 1000%6.7 4 3 4 0.75 | 59.6 | 2130 8159
SM490 NFNW2-L 320x14 220x14 1000x9 3 3 3 308 0.75 | 55.3 | 2062 7925
Ay, > A CFNW-L 320x20 220%20 1000x9 3 2 2 : 0.75 | 60.5 | 2142 8361
CFCW-L 320%20 220%20 1000x12 2 1 2 0.75 | 56.4 | 2079 8158
NFSW-L 320x15 220x15 1000x9 4 4 4 0.75 | 56.4 | 1405 5275
HSB800 NFNW-L 320x15 220x15 1000x12 3 4 4 308 0.75 | 52.0 | 1353 5159
Ay, > Ay CFNW-L 320%25 220%25 1000x12 3 3 3 ) 0.75 | 59.6 | 1439 5556
CFCW-L 320%25 220%25 1000x19 2 3 3 0.75 | 52.9 | 1363 5318
158 stzzpxstsl =28 Mo5A 2552 1235) 20134 49
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NFSW-S ¥i8 AASHTO LRFD ¥% 49 7edl 53
e A¥E Bylon mzdZaix-u) g Bigo] NFNW-S
wh e mRAdo|7} f o]F ~ 1 F7rlA AASHTO
LRFD E% 4 d=e w9 Eaaysiis:
7} A45%E AASHTO LRFD %2 A6 2 AISC LRFD
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AZA)-H) 2P EE G HH(CFNWI-S 2 CFNW2-S &

M.

(a) Single-panel model

W) AASHTO LRFD #5 A6 % AISC LRFD %3¢]
=] 2385

3 Fig. 8(d)25H CFNW2-S @&, ~L, T
A =2udAldE7lE 4 (13a)¢] LTB 2kl Hla]
2 F7E9T 4 (13a)€ H2E 9 2U5RES 2
el LTB 2%l tigh 20023 AASHTO LRFD 7]50]
Aot ol % JjFEAen, Wb 4 (13a)w AnE oo}
g Aoz #etdn)

(b) 3-panel model

Fig. 7 Deformed shape and von mises stress contour at ultimate moment(SM490 NFNW-S section, Z, =L,, =2,976mm)

Lb Sy

(c) CFNW1-S

- ".__
St
= - -"-\-‘-‘:'%;":-'L
i 1 P e
i Lb.;'r}-
(b) NFNW-S
R
s e e,
B g LT
A e
3 LTS
i — 5 o
z — - : .t
A Aars _I'-:'E‘;"
10 = LI Lo 120
b /ey
(d) CFNW2-S

Fig. 8 Evaluated flexural resistance of SM490-S sections(4,, <A4;,)
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SHAEY] dE Fig. 99 AAsIH. LTB 2% vlas
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WA Fig. 10(a) ~(d) 2FH ddsid=do| ¢t 7=
© SM490 Atle] Ao} nRIA R BE wefA HZ|A]

(a) Single-panel model

Fig. 9 Deformed shape and von mises stress contour at

Lbs f ry A
(8) NFSW-S
—_—a
| r————TL -.-“:I"I"':-:-:.!_:-_._.‘___‘_
» - T
; — e "'f'.":.ﬁ‘“'-‘
Ll:'l:-' Im
(c) CFNW1-S

Ao)7} &L 739 Eurocode 39 curve d& A&3+ 7
S, vRA Do)z} F7kee] Wt curve ¢& A-83F 45l
IR s 2k 39 Fig. 10(a) 2%E A3EH
2 7= NFSW-S 9Hle 7, ol%~7 T4 AASHTO
LRFD £ 7ol n|x]7] 351"— AR k=T et
Fig. 10(b) 25H w2 Z A -H2E 577l NFNW-S
e 7, o1F~1, 7R 8% AASHTO LRFD]

25 FVé o pAA] it ¥hdel], Fig. 10(c) ~(d) &

=

NI ;i

(b) 3-panel model
ultimate moment(HSB800 NFNW-S section, Z, =L, =2,025mm)

 ———
.1";-\-\-:-'-‘:!:.._:..__
4 _-..__._. I?'F"-._-\\
S P
-
Ll.ll.-'-}- l
(b) NFNW-S
—,
S W
. ".'.":L_‘_- W
] P T
_ TR
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Fig. 10 Evaluated flexural resistance of HSB800-S sections(4,, <4,,)
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Fig. 11 Deformed shape and von mises stress contour at ultimate moment(SM490 NFNW2-L section, Z, = Z,, =4,994mm)
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Fig. 13 Deformed shape and von mises stress contour at ultimate moment(HSB800 NFNW-L section, L, =Z,, =3,256mm)
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Fig. 14 Evaluated flexural resistance of HSB800-L sections(4,, >4,,)
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