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Strength Performance of Template Metal Connector ()

- Shear and tensile strength -

Takuya FUIIWARA  Masahiko TODA  Yasunobu NODA Toshio IIJIMA

The strength tests were conducted on template metal connectors of three sizes newly developed
by HOWTEC (The Foundation of Housing & Wood Technology Center). Shear strength in both normal

and reverse directions, and tensile strength were determined. Shear strength in the reverse direction

and tensile strength were proportional to the number of effective drift pins. However, shear strength

in the normal direction was not proportional. It was found that the seat of the connector also bore shear

force in the shear test in the normal direction, so the failure mode changed depending on the size of the

metal connector.

Key words:

Qs &, AW, GlRMm

template metal connector, shear strength, tensile strength

() BAETE - AMEAfre o 2 =D L3 b A XORZ T &Y (NTT v 7 &8) OFRE

RERETTV,

DY A XL > TET DI EBBEZ LN,

1. [ZLC&IZ
Bt - R KRR RICEB T D HEOHEE, HES
PEDOREEZT ﬁ&fiﬁﬁ%_ﬁmﬁa_ﬁ
ﬁ@%@@%#%ﬁowgnémﬁon)wva$
FE - Ktz 22— (LT, EREZ—) X
HiRe e 2 ~— 7 Fooreme LTHEMLL, 20
FAREZ T > TV D, ZHIEXFERB Y G214

[J. Hokkaido For. Prod. Res. Inst. Vol.21, No.3, 2007)

ZOREAW, AW, B KOGIRM ) 2 H 52N
ITENCHERET D R U 7 b ORBUT S L7228,
LT, HARRBRTIIEMIIRT T I HEAM 28T 572012,

ZL7, W AW &SIk )
AW LB L r o7z, £ DJRIA &
WEEDE— N eW

BT HHDTHDLN, UM T, EFETIHEE
DEFEIZBTHHEIEBENE LT, 8T b D
THAEEVEDEE S EMEN 58 b8 LT
W5, BARRNZIE, 7 VT v 7 4&W, HS A XLl
DREZTFEMMRET o, —EKietn ko T
DSHLMC, Wria KRB D7 S BREERIICHFI & 0 D K
WrdH 5, Lol, Zibo&moika izt —



R T emoseEeE G5 1 43)

T ThHDHEITEVEE
<, B&HzZLWnwF
IND T IE DR G TR
FATZ DIRBLUZ 220,
T, EARE S
2 —=TEREZTeHD
ZL~— U RT-EBEWE L
ToHKibxz BiEL,
Bl e B3 &m (A
U7y 7)) B
L7z (B1HE), Hkkik
ZH-0, EYOTFE
it 77 % e & 3 5 B A
HbH, T TIEHRMm
JIDRETE D T2 D127 >
7o o8 R s >
THET D,

FIR BRTEY
Fig. 1. The template
metal connector.

2. #HEEY
EH Li=&miI T T v 7 & o BH-135 (Zd0
135mm LA =), BH-195 ([f 210mm), BH-255 ([f
270mm) O 3fEE (B2E), BLOEOHHTH
% BH-110, BH-160, BH-210 ® 3 i TH 5, I
EBUTRIOE TR L hOBETH Y, WA OR
v S ORI 25mm (2% L, EH EO#E D 58T
T 30mm (ZHER SN TWD, BD VW8
GEIE, FUZ7hEY (612), ARNSARL R
(M12), 4 (W4.5x40) Th D, i L-AH
T A FHEE RS 3k CPBEEE 0.33g/em’, Gk
14.4%), I OR 7 )— 2 fiEvsE AR (F—%%

S
3 E
3 =]
[ (- j o
Bl o &
Bl QI il
- g2 | *|a
« (s : &
; 1 Bl 2
[ 18 Jlo] | 18 o] | 118 |40
BH-135 BH-195 BH-255
HAAZ : mm
Unit
T2 RRITEVIOTE

Fig. 2. Dimensions of the template metal connectors.
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Fig. 3. Specimens for shear tests in normal direction
(column - beam).
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Fig. 4. Specimens for shear tests in normal direction
(beam - beam).

[J. Hokkaido For. Prod. Res. Inst. Vol.21, No.3, 2007)

Drift pin —
FUZ RE>p=12 ‘

6060 210

<
&
Sloped Beam -
ZFLZE.105x270
Go lumn ]
#:105%105
& 4 4 ’y —
105 900 105
BH-135
Sloped Beam Sloped Beam
EUT Jp— PES
105 x 330 ™ 105 x 360 =
' o~ I
: N | =
s g
< ‘%‘ =1 ©
S£:° «© 2
gl
BH-195
3012 BH-255
4-M2
GColumn ] Golumn .
# : 105x105 F* : 105 %105
BH-195 BH-255
HAAZ : mm
Unit

E5H HAMEERE HE-—FUE)
Fig. 5. Specimens for shear tests in normal direction
(column - sloped beam).
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Fig. 6. Shear tests.

Note) A: Column - beam, B: Beam - beam, C: Column - sloped beam.
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Fig. 7. Specimens for shear tests in reverse direction
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—4
80 5050
240
4550505045
-
90 505050

180
5 505044

BH-160 BH-210
BN : mm
Unit

FER HEAMEERE CE-F)
Fig. 8. Specimens for shear tests in reverse direction
(beam - beam).
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Strength Performance of Template Metal Connector (I)

FTl1R CTAUHEBRER BE-2)
Table 1. Results of shear tests in normal direction
(column - beam).

F2k vTAMRBRER (-3
Table 2. Results of shear tests in normal direction
(beam - beam).

& EE%) A 7 BRI RED B &) EE7) &AM ) KA RE D L
Connector Main Shear strength Number of Connector Main Shear strength Number of
material (kN) failure mode material (kN) failure mode
Av. TL CB CC BB Av. TL CB BSB
BH-135 L 15.5 13.9 6 0 0 BH-135 L 14.2 11.7 6 0
BH-195 24.2 17.2 4 2 0 BH-195 20.2 16.4 6 0
BH2SS 352 218 S0 BH-25S 213193 S
BH-135 G 252 206 4 0 2 BH-135 G 34.7 30.1 6 0
BH-195 302 279 0 6 0 BH-195 35.9 30.5 6 0
BH-255 42.0 325 0 6 0 BH-255 42.9 40.6 6 0
JUBD) TL @ FRFFARSE, CB: ZoEIZ, CC: HDOEIZ, o JLBI) TL, CB, L, G: % 1XZM, BSB: X ROMNTHIE,

P, L AXRE, G ATV — RERH,

) AW RRATE HE LT,

Legend) TL: Tolerance limit. CB: Cleavage at beam, CC: Cleavage at
column, BB: Bending failure at beam, L: Sugi lumber, G: Spruce glulam.
Note) Shear strength values were calculated from load at yield point.
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Fig. 11. Failure modes in shear test (column - beam).
Note) A: Cleavage at beam, B: Cleavage at column.
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) % 1RSI,
Legend) TL, CB, L, G: See Table 1, BSB: Bending failure at side beam.
Note) See Table 1.
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Fig. 12. Failure mode in shear test (beam - beam,
cleavage at beam).
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Table 3. Results of shear tests in normal direction
(column - sloped beam).

&Y s AN ) BRHEIERED LB
Connector Main Shear strength Number of
material (kN) failure mode

Av. TL CLC CSC CSB
BH-135 L 20.9 14.6 5 1 0
BH-195 241" 169 5 1 0

JBH2SS ] 269 197 . 4 2 0__.

BH-135 G 27.6 20.3 5 0 1
BH-195 30.6 19.8 5 1 0
BH-255 36.9 24.7 2 3 1

JLBI) TL, L, G: % 1%&ZBM, CLC: BHOHIA,
HIZL, CSB: 0 FoEIZ,

) * o 23x B KR DA, OMITRRTTE S FHE L,
Legend) TL, L, G: See Table 1, CLC: Cleavage at longer column, CSC:
Cleavage at shorter column, CSB: Cleavage at sloped beam.

Note) *: Values were calculated from 2/3xmaximum load, the others

were calculated from load at yield point.
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Fig. 13. Failure modes in shear test (column - sloped
beam).

Note) A: Cleavage at longer column, B: Cleavage from notch in sloped
beam.
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Table 4. Results of shear tests in reverse
direction (column - beam).

& Es7) W A )
Connector Main Shear strength
material (kN)

Av. TL

BH-110 L 9.3 5.5
BH-160 9.6 5.0

_.BH210 189 B4

BH-110 G 9.8 8.8
BH-160 11.1 6.9
BH-210 24.2 15.6

JLBI) TL, L, G: 81 KB,

L) H1 KB, BERETZ TR TREOHATH- T,
Legend) TL, L, G: See Table 1.

Note) See Table 1. The failure modes were all cleavage at beam.

Fs5k FEAMKRER (2-2)
Table 5. Results of shear tests in reverse
direction (beam - beam).

& ) Wit AW 75
Connector Main Shear strength
material (kN)
Av. TL
BH-110 L 7.6 5.5
BH-160 10.4 6.9
CBH210 159 110
BH-110 G 10.5 8.8
BH-160 11.5 9.2
BH-210 25.4 19.4

M) TL, L, G: 51 £,
) 1, 4EBMR,

Legend) TL, L, G: See Table 1.
Note) See Table 1, 4.
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Foxk FIRARER BH—-F) PARIZE VAL, BMZARINERD A Y L7270 <
Table 6. Results of tensile tests (beam - column). ot L REZLND
& F# Gl v BRI RE D HERHK
Connector Main Tensile strength Number of
material (kN) failure mode sda L) [
Av. TL BC CB 5. BPYIS
BH0 L 174 12 6 0 KRR E b &0, TR OHE, H— 2o
BH-160 20.8 16.5 3 3 . . . e
_BH210 264 135 6 0 B ENER—ZORY EVOHEEDTFEM /10
BH-110 G 27.3 18.8 0 6 ST, .
BH-160 30.6 26.2 0 6 %@, '7:17/1/@%5—5'0@7531'7‘29“; I,ZEE 18 EF‘ 1 H 17
22 20234 2 . BT TAD T 7 &3 2 ~— 2 & & LTl
JLB) TL, CB, L, G: % 1 &2, BC: H:o ik, "
) 1 EBH, fbahiz, Zok, EEOEFEDNZORED AT
Legend) TL, CB, L, G: See Table 1, BC: Bending failure at column.
Note) See Table 1. Hy?%‘ LTWb,

NT Ty 7 EMIEE AT T TR, W AER
FEEMERELHTRENTNDE Z Ens, K< ELT D
Z Tz, BZGEMONE, MEREOEEL LT
DOEEERIZTZ b HfFESND,

WRTIIANT T v 7 EW Ot DR EEREIZ OV
THET 5,
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/+~) A FEO T IEE, B OHIR,
Fig. 14. Failure modes in tensile test. X ik

Note) A: Bending failure at column, B: Cleavage at beam.
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Fig.15. Relationships between type of connector and

shear strength in normal direction.

Legend) @ : Column-beam, Sugi, O : Column-beam, Spruce,

@ : Beam-beam, Sugi, < : Beam-beam, Spruce,

B : Column-sloped beam, Sugi, [J : Column-sloped beam, Spruce.
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