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Diversification of Building Sheet Products/Structural Properties and Energy Saving Performance of

Light-gauge Steel Framed Houses
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Abstract

Building sheet products are products that meet SDGs and carbon neutral requirements. In the
construction field, they are widely used for exterior materials such as roofs and walls, secondary
structural members such as furring strips and purlins, and main structural members such as
columns and beams for low-rise buildings. In this paper, after describing the features of building
sheet products, we present examples of development and construction aimed at minimizing the
steel framework and reducing on-site man-hours in steel houses targeting low-rise buildings. We

also introduce our efforts toward zero energy in terms of heat insulation performance.

1. 1FUBIC

HESTFIZBWT, JE X 035mm ~ 6.0mm D MG,
R - BESEOAVEER, % - BEESEFOREE KM, FEIC
RS O - P55 O FEREE M1, )L (b T2,

BMENRSOELRFRE LT, DT 3 HEET 5,
OBHBIEICE A=V 74— I FE720ER 0 ¥ —TH

B3 o0, BHGH Y FETL2E0TESL (K1),
@%bk M8 (TR x RELI) OhH S @ #HT Tk

BIEAD, HETE TIRERH T, SREETE T, fE3RO 400N,

490N 122 T 600N #h %, FKIEALHIZ, =i Eihiks

LT ZAM® « A—/3—=% 1 < (i &L - X itk

? 3.8 %), ZEXEED® (T &I L SR - XD 5.0 £5)

IAvF v T LTwh, F72, BREER CId, R

oA E LT SGL® (FAEMEIE A VN & 240

WD 3EB) 27 4F v T LTwhb,

QWA - EFH - WIS, MEMEEET 5L T,
R - MK - - IREAE, HHEMERERY AT A S HREER
HELTOMHHAOMEETH %,

HAZER) 7 V=7 122N S 0EEZENL, /20
MAGE D LT AERERL)”, md GG,
“EMERE (ERREE, B T AV F — BT " &5 SDGs 1 —
Ry Za— b IN=—RZEHET 2 ERAEEZT> T\ b,
KETIE, SHEEIM OB MFFIE LT, NS A—/3—7

s

)] T

1 BEMERESOBHREHEZF
Free form of thin sheet building materials

OJERL - R HSERS M BASEROE AR B R TRE MU T RHXOLOMN 2-6-1 - T 100-8071



BMEREROSHIE AER THRIME CMAMRICEN I F—ILNT R

External Side

Exterior wall
CISTRIKIITKISERIKS
Insulation RSKXKXXIXKIXIXX
D 0a0:9a0a00a0u00a0: 0 0a0:

Water resistant Gypsum board
Steel sheet [

Light-gauge
shaped steel

R —

Internal Side

2 ZHEE/INFIV
Example of multi-function panel

B G

X3 =HEET v XK X4 ek
High-performance steel deck  Fitting-type folding plate

Structural
Performance

Environmental
Performance

Fireproof
Performance

Gypsum board
Gypsum board

1

BEH1 XF—ILI\YXEERBERR
Steel framed house and light-gauge shaped steel

L= L TEER 22T (B2), REFR O 2 #Tid

ECITHY FOLIICE ) B AR 2 BE M 2

Mo 7zpgedE & LT BERRT Y * 7L — O

b (& 3) & " SEREROMm AL (B4) 1225w
THINT %o

2. AF—ILINYIIDBE

AF =y 2 (BE1) 1, fEERECBhmT Kbk
Lo, SRR - R T L 2R E =V

—PEREDOMELR & [ FIZIANT 72B3s 2 L C, R
O EVEHEZ 500, FRAISTE 7,

ZZTE, BT, st IICHUD AT E AT —
N AT FEOR S 2R 5, RIZ, RO
BNOWE T % B ARSI E ISR E DT E 7
NS ZA—/3—7 L — AT ORI R B H6 % i d

Bo BT, BURFLDZ— AN EEHHT, RLEDIE
DA L2 iG> L7228 T AV F— I DWW TS

%o

AF =N AT, RS IRT LIS, ke Tk
(V=1 T 5 —) OBHM %, AH25HES 1L.omm At
DTV & o TS N2 HRERIZM (R F—V) ITE X
iz 720 DT, BRPAER—- N ofEm % K)oy
AU TR L CRE SR OLVRR SRV ERERL L, Zh

~~

Thlckness
about mm

T

o | | ELE
[$]
<
<
2 |nches .
Light-gauge
’ shaped steel
Plywood, etc.

5 2x4 Kttt EEREENH
2x4 wooden frame and light-gauge shaped steel

BH?2 THZTOEE/ SRIVEEIRR
Scene of structural panel production in factory

€ é’ e j’;) 9 ‘L

BHE3 KU UICLB/ 2IVES
Jointing method for structural panel with self-drilling screw

LEFED L)AL TS LHETH S0,
HEENSFINVIIBEE2 O L) ICTHThESH, BIETIE
WAV E) LEBEIDLHIZFY VAL THEAT b,
%ﬁ“@%’@f@f MLAESTHY, B LE»D
%<, EITHCHZETETH S,

3. NSX—/X—TJ L —LTECDORIZEZHEF

EINTIE, Cb) SRR (BAE, (—#t) H A $k # )
*HBRE LU0 6 1 18k (KR, k)t
UG, Hr H ARG (V) , (48 T3 (FR), H TSt (kk),
HASE (FR)) H3BA%E L 7z A B 5080 (DL, KC#Y) &
M35 2 BECTRETDO AT — VDT A% 2000 F
WARREFETE L7278, ALz, Jh ARBEBETHAE K &
T T2, FHARRE (LE) 2SMEO AT — T A
THEE L CHEALSEZDDONFR 6 IZ/RT NS A—75—7
L—2T#E® (LUF, NSSF T4E) THh 52,

B A& # g B W 4205 (2023)



BMEREROSHIE AER THRIME CMAMERICEN I F -T2

HERoof pane| Thermal-insulating

material
%ﬁ material
R @Lip channel

@Light-gauge channel
W Floor panel

AFace material,

<

@Lip channel

<@
\‘$

EWall panel [

Thermal—

N
@Light-gauge
channel

-
|~ @Lip channel 36

insulating -
material W\
N>
’Face material @ Self-drilling screw
> \ @Light-gauge
\\ channel i }\ 1 %
wlodsly @Hold down [\

hardware

M6 NSZX—/t—7L—LTE® OEEHE
Structural system of “NS-Super-Frame”

Bearing
fracture

(a) Ceramic plate shear wall
for 3—story building

(b) Steel sheet shear wall
for 4-story building

BE 4 [MWAOREOEIEMEIR
Destructiveness of bearing wall

[
o

@)Steel sheet shear wall
for 4-story buildings
(and for 1~3-story buildings)

N
o

w
o

@Ceramic plate shear wall
for 3—story buildings

Shear load (kN/m)

(DWood plate shear wall
for 2—story buildings

=
o

10

20 30 40

Story angle (X 10 3 rad)

X7 ZEFEREM, WEREMTDEOFEEREF
Shear load-story angle relation of bearing walls

50

3.1 EaEMAHEEZERA L3~ 4BETERES

NSSF L#TClE, KCEICIIEHRETH 723 ~ 4 [
BCHFAEBICORICTE S L), ZERMB LA A1
RO EREN I EL L C\nb, ZERMM (BE
4 () I TWEIEL, 2HECOTREFEETHEHEINL TV S
AT TIRERE L, %9 2 fEORIPE L mEA I TE 5
(B 7 @), ST TIEE (B 4 (b)) \X, N—) 7%
Wi L7290 (LU, "= ¥ 7 fL) #EHGRT 5 2 & THIK
DENNDORE LB Z2 MR 5 L &I, BEEOILMEIZ
FHOTMO/NS T B 2RI A S5 2 & TP % (R 4F
L7- S FETMREZ SO 83 H 0 >, BARE A i 78
D 3B LEORERFIET L ENTEDL (HT70)s

H A& # 8 B W #4205 (2023)

— 100 —

v R 5 7
(b) 4-story steel framed house

BEBE5 #%E
Company condominium

Corridor Corridor

Bed JBed Bed JBed

room room room room

| (@) | (@) |

=0 - PO s
|/ ) )

Q t

Q| == & R =g ¢

— - —

Bed Living Bed Living

room dining room dining
Balcony Balcony

l‘— 6,370 —’|

mmm : Ceramic plate shear wall

I‘— 6,370 —’I

mm : Steel sheet shear wall

(a) 3-story steel framed house (b) 4-story steel framed house

X8 #t= (3RETRV 4EET) OFERX
Floor plan of company condominium (3-story and 4-story)

B ORBRHEARE L 2DITE, WEIEHT 5
AW HEIRIETT) D3 BERT 208, HET AV F—
WA RE | AL 7 AR AT D BE 2 J 2 2 & T, i) B
EOWMEIIHIL, HEHE (K58 ONinz #l§ 5
iz, ENMREAMEHT LI EDPTRETD 5o

FE S5, AP SNz 3B TE 4 BT
OIEEE (HE) OBITH Do 4 FEETTH - T O
M BE 2 T % 2 & TEMNICALE S MBI B & OB
MEPIR, 3 FERET (R I8 2 ) & [F—DH
Wy 2t T&s (H8),



BMEREROSHIE AER THRIME CMAMRICEN I F—ILNT R

BEHEG I, 3METHMEZEDOHTH D, 3185mm DI
VAP L, EEACIE (HFATJ510) 4 VBE % SRR iR BE & § %
Z LT EMIEERHI L R VIR WEM AR TE S (K9),

4 RERECHEORS, MRS Koy 2 —b
1% (LLF, RC i) D 60%REE L BEERTHA (FR1). b
HARAERED RCEDH 13 LBV LS M TH (&
GHEG R TH) 247 b cE&p L bz, BERHEE T,

g

BEE6 3METHEE (W B#HTv 7 XTI #))

(

3-story steel framed dormitory

h Corridor /“ T

N o S

53]

N

Bed Bed ~

room D‘D room \
Balcony

== : Ceramic plate shear wall
mm : Steel sheet shear wall

3,185 3,185

9 SEETHREENFEX
Floor plan of 3-story dormitory

1 BAKEBEY/:YOMMES EEYEE DR
Steel weight and building weight per unit floor

T THRAEY EN728 40V FUNVRETRES 72T
bHo2H, RCELY S22 HTH2HEMTE 5 (K
10).

32 1=y FER NS X BEA U -FREEA - 5

PRTIE, KREMEAETL2FEHRIEHICHRT 5720,
A =T O HA CHERL L 72 B SOV (6 DR
R XAV) &0 S HNTHEIEDSSFHCER T A2 EH L Twb,

MITRT LI, HFFF A, BERXNTA, KFETL—
A% b=y MNER M T A CBEEIRE 1643895 75) &
THTHRMAL, BB Iy MIEZHEES 572
JET52LT, BETEETRIRL, Bl LEx KIRICH
WL T De RTPUSHALREAF Y72 ) O =2 —
B EDRK 60% &LV L0 6, SDGs R H — KR ¥
Za—MINEERT LZRFREOFHEH (BEET7) (2
BRI ST b,

RTHEOMALEE LT, S AEOTE R 2 HEHY X5

11 2=y b ZDERK
Composition of unit truss

Unit truss

Reinforced concrete
Type of weight NS-Super-Frame™
P & P building
Weight of steel
8o 450 800
(N/m?)
Weight of bzulldmg 4000 12000 BE7 FEREBOEA
(N/m’) Scene of 1-story steel framed office construction
Case example of 4-storied company condominium (24 households, Total floor area 1600 ni)
1 month |2 months | 3months [ 4 months | 5 months | 6 months | 7 months | 8 months | 9 months |10 months|
NS- Shortening the
S FOL:Dnadnaetlon, Erection of Interior finish, Inspection construction
e fabricati panels Exterior finish etc. period
-Frame aorica ||on I | | | | by 2 months3x
Reinforced [ | | I I I I I !
concrete Foundation Upper building frame Interior finish etc. Inspection
buildin,
e | | | | | | | | |

X Depends on the conditions

10 NSSF LiE&gkmas o7 — MEDETH
Construction schedule of “NS-Super-Frame” and reinforced concrete building

— 101 —

B A& # g B W 4205 (2023)



BRSO S AER THRIM EMBMEECEN X F—ILNT X

Design strength
280N/mm?

Design strength
500N/mm?
™ Reduction of

steel weight
14%

\/ | /\‘
\ \

Roof truss Reduction of
the number
of screws
40%

L
t=1.6mm t=2.2mm

(a)Normal-strength steel (b)High-strength steel

12 S@EMERICLIMR
Effect of high-strength steel

L, BN A~ O miREH (53R S =560 N/mm?)
OFAZFHBLCTVD, A8 91m DT AEZETI &
L7-RE T, EREHIC X 2 BIBISHED EFIZL) b
T A OHMERE 14%HIHTEDEEHIZ, F)via
CEAIOEMELIEN NS FAT5 2800, R UARE (J
TITH) OHIMbTRETH D (B 12), S HREHTEDTF
REBIT CRIR MR TETH 5,

4, NSZX—/S—T7 L —LTEDBEMEE

TS 2 Bk AL o & 50, ERTIE 2030 £ £ T
MRS - BT CO, Bk 40% 2 Big L, #réfEe -
B O T O A F —{LE FEBLS LRt EIAMAE) L
TWwdo ZHUTED, FE(EE - BEWICHBIT 5 ZEH (Net
Zero Energy House) - ZEB (Net Zero Energy Building) Z&iE
FREHIL SN RIAAKRTHY, F3kIL ZEH - ZEB %
H L) S HEIZEWIEE RO EREADORBITOB X S T
Twho NSSF L#ZBWTH ZEH - ZEB fibkEHiz, &
PERNPR L, EVH~OBHEHEETZLEHIC, HE
BT AL 72 RRR 2 O T B, T2 T,
NSSF THOBLIRO IR Z RN T & & HIZ ZEH
fARD—B & et O~ OB 2 AT %o

4.1 BRDBEMEEE ZEH 1EICE) W 1-CER

NSSF LA 2 h1EE & Z O RERPIREE 2 X 13 12
Yo HEEIARIE AR M A 2 N vl T
— KL L 722 SOV CTRERL S I, BAMIlO R 22 218 % i
BbE &l AE T MR D) W Bl - S TR A AR S L
TWb, BIMINZIZZEREROIEM, BENANITAER—
REVoZz A TL U HPRESIN TS, 2O &) 12
TC & 72RO I M % W 2kt CRRR 72 < 7 9 78R V) i T
FEERBRALTBY, BIToAZ A F—FE8E2 KIEIC R
LEWITEERE R S L T\ b,

o, EWEERGE LAV RO E BRI
DFERPEDF R Do TEEEFET (6 #Hildh) |J#EZF SNz
3 BET#EC O NSSF LA EICOWT, £RoFA)T L bk
FoeilEzMt L, SEAICBI A oBGELE 5
L7z, B OBE kR 212, MEHERTE 1412
R o FHECPFIBERE U, I3V hoER b BT0E

H A& # 8 B W #4205 (2023)

Water resistant Gypsum board Insulation

Steel sheet

R
2555
Lo A

R
3RS
5%

Furring strip

XX

o
5%
K

R
5%
S

Internal Side

External Side

0
3RS
e etete

|«

KNS
3
XXX

>
XS
&R

%

Light-gauge]
shaped steel

Exterior wall

—

Gypsum board

| Membr ane " Facing board “ Membrane |

13 NSSF LiEND4EE & B ANIEE
Exterior wall structure of steel framed houses

F 2 NSSF LiEttEDMTE itk
Insulation specifications of company condominium

Current specifications ‘ ZEH specifications

Roof Extruded poly-styrene (4: 0.028) 40 mm

Exterior wall Extruded poly-styrene (4: 0.028) 25 mm

Low-E double glass™
Winds Ordi doubl
fneow ramary double grass Ordinary double glass™
Foundation
(Under slab of Extruded poly-styrene (4: 0.028) 25 mm

indoor side)

*1 Top & bottom floor corner dwelling unit, *2 Others

N N m Roof W Parting floor
*Heat loss of Exterior wall is large . .
on Corner dwelling unit. m Exterior wall m Parting wall
*Heat loss of Window is large. ® Window = Door
+Heat loss of Roof is large on Top floor. mFloor (1F) W Foundation

W Heat bridge
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