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Lateral Buckling Restrained Steel Beam: HBL™385

ZH = YASUDA Kyohei
Mg fgs,. UMEDA Toshihiro
%58 5/ KANESHIRO Yosuke

JFE 2 F—v @ttt x— MRS EENHE
JFE 25— 2 F—Vigei bR - RS
JFE 2 F—v 2 F—VBZEAT R - HERIEE

E5

JFE 29— vig, 2017 4E 6 FIC (—H) AARESERAZERATIC 35\ T HBLY385 1M ATAEZ: T8k b s 1
W T35 OBEREARIEREREIH 2 UG L7ce AT, KR 7 7°¢ HEMIH OSSR R Wit 3 2 %2 v FTHE
KA Z 72k 5 L7570 ofdEhRey FAC 2 ¢ ¢, SEROBERARZIT5 b0 TH L, ATIEIZED, /I
D MMM RS DI T &, @G - fETICB U 2 ESIMEDTREY 72 B, AERTIE, BRI & UICE
TEPEREDRTAM L2 F V> 2 R RE i HEE N Y, RRPRE AN SR OMRGE & H 20 U 72528k 3 & Uit iz
DWLTHET %,

Abstract:

JFE Steel obtained performance certification of “Method for lateral buckling restrained steel beam” applicable to
HBL™385 at GBRC in June 2017. This method is expected to restrain lateral buckling of steel beam by the floor slab,
which is connected to steel beam with headed studs and restrains the upper flange. By using this method, numbers of

stiffeners such as small beams and joint members can be reduced, and man-hours in design and construction can be

saved. In this paper, the derivation of the elastic lateral buckling strength, bending tests and analysis are reported.
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Fig. 1 Mechanical model of steel beam

8 N SR 8
Ay
1, e
b, D A, b,
I
Af z\W F
B by 7z
(a) Beam section (b) Simplified (c) Assuming
model deformation

2 ZREREDRBEER(L & B DIRE

Fig. 2 Simplified beam section & assuming deformation
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Table 1 Lists of analysis cases & results

Steel beam M.
Case Beam section (mLm) FgM EqC?S) /O]
No. 1 8700 | 2010 | 2026 | 0.99
No.2 | H-350X150%X9x16 | 7000 | 2413 | 2324 | 1.04
No. 3 5200 | 2922 | 3041 | 0.96
No. 4 | H-350x 150X 6%16 [ 9700 | 1058 | 1114 | 0.95
No. 5| H-350x150x9X9 | 5200 | 588 576 1.02
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Table 2 List of Test Specimens
Steel beam Floor Slab
Specimens . . . L Wide thickness ratio Composite | Steel deck
Designation Beam section Ay Concrete - 9)
(mm) rank of beam web ratio plate
HA250 8700 | 253
E—— BH-350X150%9 %X 16 FA
HA150 ® 151 1.0 Flat
HBL385 B-L F. =21 N/mm> a
HB250 . 253 ¢
—————— (& Modify) 5200 Normal
HB250a BH-300X% 100X 6 %9 254 FB concrete 0.5
HB250b 254 10 Wave shaped
LA250 SN490B BH-400X150x9x16 | 8 700 | 262 FA ' Flat

Ay: Slenderness ratio
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Table 3 Mechanical properties of steel beams
Materials ¥s TS YR EL
(N/mm’) | (N/mm’) | (%) (%)
PL-16

(HBL®385B—L) 406.2 5534 73.4 27.9
PL-9 (Modify) 427.1 578.3 73.9 22.0
PL-6 (Modify) 442.5 602.9 73.4 21.7
PL-16 (SN490B) 394.6 544.5 72.5 259
PL-9 (SN490B) 388.3 544.1 71.4 24.6
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BE 1 MEEERIR (HB250)
Photo 1 Lateral buckling behavior (HB250)
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Table 4 Test results

M, 6y

&N -m) | (ady | | MwdMo| o R

Specimens

HA250 427.2 0.019 0.46 1.17 2.02

HA150 427.2 0.012 0.37 1.39 6.54

HB250 163.8 0.015 0.54 1.25 4.51

HB250a 163.8 0.015 0.54 1.27 5.16

HB250b 163.8 0.015 0.54 1.28 4.86

LA250 484.5 0.016 0.49 1.20 3.24
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Table 5 List of analysis case

Steel beam Calculation Analysis result
Case . . . L Wide thickness ratio M, 6,
Designation Beam section (mm) | rank of beam web | (KN +m) | (rad) Ap Moninl My R
No. 1 13920 0.008 0.41 1.25 7.47
No. 2 16 240 0.010 0.44 1.20 5.29
No. 3 BH-1200 X400 X 25x40 | 18 560 FA 10 164 0.011 0.47 1.16 3.77
No.4 | HBL385"B 20 800 0.013 0.50 1.12 2.70
No. 5 23200 0.014 0.52 1.08 1.88
No. 6 16 240 0.010 0.45 1.19 5.10
BH-1200 %X 400 X 23 X 40 FB 9923
No. 7 20 000 0.012 0.50 1.12 2.83
No. 8 SN490B BH-1200 %400 X 25x%40 | 20 300 FA 8 580 0.010 0.45 1.19 4.67
20t/ M, 107 R &6 ALEERANRO—HA
15 8 ° Table 6 Example of application effect
® ;g 6 ;
1.0 on A Wide Stiffner Max L
®No.1 ANo.2 BNo.3 4 ] Beam section HBL"385 thickness spacin (this
0.5 F|ONo.4 ANo.5 ONo.6 P [ o A ratio rank P(m) & method)
00 ©No.7 ANo.8 Ay 0 Ay of beam (m)
0.3 0.4 0.5 0.6 0.3 0.4 0.5 0.6 BH-1000 X400 X 19 X 36 FB 10.0 22.2
(@) M/ My, (b) R, BH-900 X 350 X 19 X 36 FA 8.7 16.1
o — BH-800 X 350 X 16 X 32 FA 9.0 16.2
K9 INTARUYIRZT A HER
BH-800 X 300 X 16 X 28 FA 7.2 13.0

Fig.9 Parametric study results
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