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Structural Steel Shapes for Wood Structures
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NKK has developed steel structural members, such as roof truss, floor joist, girder and ceiling joist, for resi-
dential wood structures. The structural shapes are unique in their high bending stiffness and thin
wall-thickness, approx. 1mm, thank to which they can be connected to wooden members by screws of just less
than g 5mm. Also, the shapes are excellent structural members in that they have less initial warping and bump,

and less creep.
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Fig.1 Wall-thickness and moment of inertia
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Fig.3 Slenderness and buckling strength
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Table 1l Test results of floor joist and roof truss

. Buckling str. .
Yield str. Test Failure
# Load L (m) Steel prof. (mm) (kgfimm? Test Comp . comp. pattern
(kgf/mm? (kgf/mm2
Con.beam 1.82 37.8 245 24.8* 0.99 SB
Cantilever 1.365 37.8 339 28.0° 1.21 FD
F C-140X40X12X1.0
0.91 37.8 313 28.3° 111 FD
Pure-bend
2.73 37.8 27.7 25.2* 1.10 FW
SL 6.37+ 359 35.7 35.94 0.99 FL
R C-89X40%x12X1.2
WL 6.37+ 359 29.2 29.3° 1.00 WD

#: F; Floor joist, R ; roof truss
Failure pattern : FD ; Flange distortional, WD ; Web distortional, SB ; Shear/bending buckling, FL ; flange local buckling
Comp:* ; FD buckling strength, O ; FW buckling strength, A ;yield strength (*, O ; Safety factor 1/0.9 is applied to predict net value)

+: Truss span
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Table 2 Test results of joist clippling

Thick. Yield Max. load Max. load

Section t str. test comp.* Test

mm kgf/mm?2 Kgf kgf comp.

C-235X40x20 1.0 359 620 680 0.91
C-140X40x12 1.0 36.5 911 919 0.99
C-140X40X12 12 32.6 1097 1020 1.08
C-89X40X12 1.0 35.2 999 847 1.18
[1-89x44.5 0.5 32.7 294 281 1.04
[1-89x44.5 0.8 321 577 582 0.99

* : Safety factor 1.85 is applied to predict net value
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Fig.6 Loading test of joist clippling
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Fig.7 Web-height and clippling capacity

—29—

NKK ## No.175 (2001.12)



ARIEEFEH A F— VE

L, —BOEEBTIERENRTIENZ RS TE
D, A S IR~ E & 2B L CTEWE O BB AT
e, RIS, BBRAWEOREBIIEBIAMLT 51T CBHEICE
h, B3I EOREWEREDIEREE 7 U T B oIk
PR OIS 2 BANE S LIEHASe, BUEE s oo
L - T, BT L TEBRANC Y 7 b 5614 5K
BREROL I 2 L —2a THIHELTEBY, BHADT
AT, PR OBEFELED, BEDONT R EEE
LI OBRENLE L 72 D,

T, BELIK, BIREBER Y, Wi DU & OBEERTIX
— RN RKE LD, TDOD, KCEBIAF—Ly
AZDOBITIE, BIR KT R LABEORNCARRIEE /e & 521T T
B OB EK > TWD, LL, ZOMAEDEITAM
DNBE L BAR b T AORM TUIENICIER T 5725, BED B D
BRIZBD T 22, RIFOENEmAEZE OV A7 BN+ 5
M2 5 Z & 2 FEREMERIZL VMR LTRY, K
DARIRL & BFBVEREREIR IS, ZDOMAEPEHITE - T, K
THHMANEATHHEG0H5Z L2+ L T &4
WRH 5,

4.2 BEREOWHRE

HAL O W EERE 2 FEAM T 2 FEARIC 1T, A = R B R R
IHE SN BB TR OEMEM A2 W CRHMI L T\ 5, B8
R, AMBWEOSAICIE, MEMETEIC L5 PHEE
WRERD, EBEEAWEEZE0LEHAIZE, ZRTd D VIEER
TARBGHEIC L W FH LT\ 5,

4.3 HEZBORE

FEBOERENIIE, ZHETOEBRERITLT I 21—
SRV RIE L TR Y, —EMIZITKRDOEBY TH B,
(1) 4F5f5E

(a) KimAkE

(b) PNTHE#

AT A RTRE R L, R L, B,

: SMBTEL IR B ER RE S NA,  TE &
BOET D OME R, Sl L B
195 Vi Feg = AR

(QEFH5&
(a) FKHifseE
(b) NEHE#E

s WAL K S PRIE R L,

s WIEMVERRIC & B T IREMVE SR EA 1R JE S &,
PHE 4 20, ENE=L17 R
& R OB,

T ORI ILA E T RE - BB RIS LY M 21T o
TWEH, BUGEHR A IR 72T 7 LT, BN
ML L7z —RoefaE - BlFRIC L Y, S Laemo
FHiE T Z EMTE S,

4.3.1 ESEEFEOERA
BRFIEBEE I L Uiz, BGOSR EIRE & —&

TAREAE T UVIC X D FHRE & o il % Fig.8 losd, 22

T, —RIEEAETT L TORERNMA (EIRME) 2GR miEE

i, FEE L 0 ARVREE 2R RS IR IS L TR R o

fi (O, @) &7en, £, HEM KIER) OBUEHEE

NKK ## No.175 (2001.12)

-30-

IREE, FHA LEBRL D EWVIREZ T2, B IMERIR
W22 2 LAW(B) TH DO T, Mg okFIO~O T,
T ORBEROYFZRF 2T 5 2 LTk L, M EoKGHIT
FEAERNEEZBND,

AKFERSE b [FRRIC —ROouB R AR K VAl L TR Y, K
ARUTEZBANT HRIEB T2 b0 LRELTWD, £,
BUGEAE OB, SEEHM OHIHUE () ITRA T,
Bt~ 2 06 O FIRARPTIC @ LTI L TV D,

FEEROHET, RIS U CREMRE > B RIRE TH D 2
LEMERT HZ L TIHMEL TV D,

(exterion]
p]}-\t:-ud lowr ernperaure dde
,ﬁ\ | ) mE}Mﬂi walue
im o
It'a]:-nrbnn'i:r 18 =
F -,
; I 1D heat iransfer model
F ¥
plaster board ™ :‘I': high temgerahre side
(interior)

Fig.8 Measured/calculated temp of interior surface

432 BRITVIalL—YavickdEst

R R CBMB M DA E T D AT, ZRoTiREL -
FBAHFICEVEG L TV 2, AT AWV L
IR A ERAG DY, RERTEZBE LIMEEIT> CHHE
LTWAR, B ROEEIIT =Rt R %2 506 LT
5, BEhd, AFEEE PO, 5 LI Table 3 D4
a2 FEIZHWD R, ABEOBKBRNEHC/NEE, KT, £H
D FRETRIE 2 5 /8 U - SR O f i 72 &, RIS T
SMUOBREEIT>TND,

Table 3 Parameters of Condensation simulation

Outside tem Outside Room Room
P: humidity temp. humidity
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temp. of a month | a month
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