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Development of Large Cross-section H-shapes and New Structural Design Methods for Steel Beams
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Abstract

Recent buildings are characterized by progressively increasing height and large spans. Therefore,
large section beams are typically required in those buildings. Based on this need, Nippon Steel
Corporation has developed and commercialized the world’s largest H-shape product, MEGA
NSHYPERBEAM™, New structural design methods for MEGA NSHYPERBEAM have also been
developed in order to optimize the cross-section size and to enhance the seismic performance
preventing lateral buckling and beam-end fracture. This paper presents an overview of the MEGA
NSHYPERBEAM product and its design methods.
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Cross section size of MEGA NSHYPERBEAM
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Dimensional and shape tolerances

Division MEG NE‘:V:M JASS6 Apply
B =400mm +2.0 +2.0
Width >400mm +2.0 +2.0
H = 800mm, =1000mm +2.0 430
Height >1000mm +3.0 e
<16mm =317
=16mm, <25mm
2 =25, <40mm D23
Thick =40mm —15+%25
<16mm +07
t =16mm, <25mm +1.0 =
=25mm, <40mm +15
Length =7m t4oo =
T = =
Squareness =20
Bend =010% Z90%. | up/down, efutight bending
> by—b
Eccentricity +2.0mm = s:’TZ bi || bz
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- t1>6mm ;
y =3 =H/150,
Concavity ofweb 3.0mm §4Irr1|m
Jointpart .
F= b’;wo, s b, o b
F F=b/100, £
Flange fold F=15mm Generd :
F=2b/100,
F=20
i =1.6B/100,
=1.6H/100, = x
Squareness e=3.0mm | d
=
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Specimen list
. Beam Column SAW Amplitude

Series No. Weld hole |Flange groove M/ M
[SN490B] [BCP325B] E,(0)* ,) S

No.1 BH-700%200x12x22 0—-500%22 Inside 91 1.18

No.2 BH-700%200x12x28 0—-500%22 New 92 1.24

1 No.3 BH-700%200%12x22 0—500%22 . 91 3 1.18

No.4 BH-700x200x12x25 | 0-500x19 Ouiside 106 130

No.5 BH-700%200x12x22 0-500%22 | Conventional Inside 91 1.18

No.6 BH-700%200x12x25 0-500%19 20 12 1.30

2 No.7 BH-700%200x12x22 0—-500%22 New Inside 91 1.2 1.18

No.8 BH-700%200x12x25 0—500x19 20 2 1.30

* Results of Charpy impact test @0°C
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H (A-A" Section)
; +
E_. *
n ] —
)
un P
-
=1 +
= +
H M Arrester
: R
: m 1) 1
N : A
S u o~
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E_.'b e PeeEa | 3500
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Test set-up and loading condition
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G LT 5o BICIRBERANOEILZ B 1§ 5 7203
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(b) Flange fracture at beam-end weld (Outer bevel)

(¢) Weld hole fracture
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Mode of beam-end fracture
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(¢) No. 5 : Flange fracture at beam-end weld hole
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BT 5 VD
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Experimental data
Amplitud Fracture | Fractu
No. |Weld hole moprtude M/ M rac. ¢ |rracture N
@) |7 "7 point type 4
Fl
No.l 118 M8 Ductile | 17
weld line
Flange X
No.2 1.24 ; Ductile | 25
weld line
New Flange
No3 3 118 £ | Ductile | 8
weld line
Flange .
No.4 1.30 X Ductile | 17
weld line
Conven- Near the .
No.5 . 1.18 Brittle 2
tional hole
Fl
No.6 1.2 1.30 ME | Ductile | 342
weld line
Flange .
No.7 New 1.2 1.18 . Ductile | 162
] weld line
Flange .
No.8 2 1.30 ; Ductile | 49
weld line
1.5
1
0.5
0
-0.5
-1
-1.5
4 -3 -2 -1 0 2 3 4

(a) No. 1: Fracture point: Flange weld line

1.5
1 bM/b]wp
0.5
0
05 00,
-1
-1.5
4 -3 -2 -1 0 2 3 4

(b) No. 5: Fracture point: Near the hole

5EE 4
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Specimens after the experiment

15 & - AR
Load-displacement relationships
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No.5(Conventional)

No-hole for experiment
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