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SMart BEAM™ for Timber-steel Hybrid Structures
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Abstract

SMart BEAM™ is a welded light-gauge H-section, which has been used primarily as a beam
member of steel prefabricated residential houses. Recently, aiming for a carbon-free society, an
increasing number of timber structures have been constructed not only as residential houses, but
also as non-residential buildings. With this in mind, by applying the technology which has been
developed for steel prefabricated houses to timber residential houses, Nippon Steel Corporation
has already developed the SMart BEAM for short-spanned timber-steel hybrid structures.
Furthermore, to expand the application to non-residential buildings, Nippon Steel is now developing
the SMart BEAM for long-spanned timber-steel hybrid structures. In this report, together with
the timber structure construction trend, a product concept of SMart BEAM for timber-steel hybrid

structures is introduced.
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Design examples of section depth of timber beam and SMart BEAM

Timber beam SMart BEAM (SMB) . . .
: - - : Section height ratio .
H B Bending stiffness H B tl 2 Bending stiffness | . Recital
timber beam/SMB

mm mm kN/m? mm mm mm mm kN/m?
240 120 1659 200 100 32 45 2144 1.20
300 120 3240 250 100 32 45 3545 1.20 For SMart BEAM
330 120 4312 300 100 32 45 5375 1.10 construction method
360 120 5599 320 100 32 45 6236 1.13
420 120 8891 350 150 32 45 10427 1.20 .

For timber-steel
570 120 22223 400 200 45 6 23586 1.43 hybsid streutu

T

690 120 34500 450 200 45 9 42085 1.53 ybrid streuture

* Young modulus of “Timber beam” is set at 12x10° N/mm?, and that of “SMart BEAM” is 205x10° N/mm?.
* Creep deformation of timber beam is not considered in calculating bending stiffness.
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Example of laminated timber beam with large section depth

H2 ZX¥—hE—-LILEDEREA
Application example of “SMart BEAM” construction method

BRRETITRELZ>TWD, ZHUZEY, FFHEEDTHO
AR, KEHEALIZ X 2B LR OEBRHE I 2 S ok
n, FHER E O CREN A L A4 (”1),

CDOE)IIREIZEDLDLERENZALL, REOFHED K
ATETWLH, HAREEEER) X 2011 FIEESE (1
WS 3FE) I2BWT, #lAED SmBEOR/ YD
INBIERRANRE R IR A~ — DY — 4 (RS H M,
SMart BEAM®) # HW/2RBETLH: (M2, Av—hE—24
THEY) a AREEW A —H—“(BR) ¥ 3" LILFETHEL,
TH~EAL TV 5,

RIRTIE, SHREICHELTHEYH T IFFEEH I
BT, BHEARERITICHEAFEDORKA/SE 12m 12
SHEWFER AT NA 7)) v FREERA A~ — FE— ADF%
FEHE & P A AT 5o

traveling shearing
machine

(a) The entire process

high frequency
power supply

pre-upset

press roll
high frequency
power supply
flange-guide roll

(b) The high frequency resistance welding

K3 Av—hE—LOBERZE
Manufacturing process of a SMart BEAM
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upper timber member

timber beam

TN high strength metal joint
SMart BEAM

timber column
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Product image of timber-steel hybrid beam using SMart
BEAM (for illustrative purposes)
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