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Tensile Properties of Metal Plate Connector in Domestic
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ABSTRACT

This study was conducted to evaluate the tensile properties of metal plate connector for the domestic
major softwoods, such as Korean red pine, Korean white pine, and Japanese larch. The maximum tensile
load of Korean red pine was 3,612kef in AA type, it was 12 and 17 times higher load than that of
Japanese larch and Korean white pine. In EA type, it was 2704kef, and 11 and 15 times higher than the
loads of Japanese larch and Korean white pine. The failure modes of metal plate connector were metal
plate withdrawal, plate tensile failure, and wood shear block failure. The failure mode of Korean red
pine connector was tensile failure of plate, that is reason of the high tensile load resistance for metal

* L 20039 79 7Y, AE 20039 7Y 239
* 2 ¢1elel 9l Korea Forest Research Institute, Seoul 130-712. Korea
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plate connections in Korean red pine. The mechanical properties of metal plate connector could be
predicted by the Foschi model parameter. In the initial stage, the Korean red pine connector was stiffer
than the other species. The design values for metal plate connector per tooth was 25, 22, and 15kef for
Korean red pine, Japanese larch, and Korean white pine in AA type and 19, 17, and 13kef in EA type.

Keywords: metal plate, design value, tensile properties, failure
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Table 1. Plate specifications

Plate s‘i?L‘ 76152 mm

l’LI[C thickness(gauge number)

Tooth density

Slot width

1.0 mm(20)

125 cm’®

30 mm

Slot length 113 mm

Tooth length 75 mm

Teeth configuration in-line
Manufacturer Gang Nail

shear plate
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EE .55 |— ©=19mm
@ == - =] |[76mm 6/
e

k— 152mm 100m

100mn
teeth No.= 48 teeth No.= 96

(target) A A

o o
teeth N/48 1% No.= 96

(target)
Fig. 1. Configuration of the test specimen.

metal plate
A

[©

ah7] Sl AlEY HA 7Y Aol 2y alolof §He A4
otalit. upelA, B Afo Nk HE P& A%
g 3 79 o)Ak 3-8k (RH 65%. 20°C)oll 4 =37
R e ) B O i Bt B e A

HEHH o] Hel= HFHE ol (8. teeth) o] wli
Aol W} AAY (815 S-of who] AB Yo F

Froll Hefain], falo Papdh) v EAY (3HF o] W
gho] HEHEF] 5ol 2ty Hejol Bl
o] F FRE Atk 8 PN A AE =
ol gt 4= gl ® B3 wlu| #] Hel 48712 |7} ulE] =
5 Azstgon, 44 F APy R AHREE 2
Abslsdch,

Qldsla Al ngnp- ~9le] detmbe) s W)

98l slEt slals AARS ] HAEFue|ES

1AL FAES Y & f’f 7H8% ¥ 27 6.5 cme]

Fig. 2. Joint slip measurement.
22 NEIH

HEHFRA Hl QFslE AsS Hrke7) 9
3l Q1A1E2 Instron series 1V-4206% A}-83H3
ch. oluf 8545 1 mm/min. &8 o] stae]| o]
25 MRS 5-8% A7) HA g UEAIR Al
ahAEk el Wi 0.001 mm7bA| F4o) 7}
‘w3 tholdd Alo] A Mg EelelEe] o Flo] 4
date] ZA5Ae] ME F4sden, 102 1+
o7 glFy wos = JE}OJL‘}, ol #A| & 8- H ) s
F72 3= 8907 15.24 mmoll B wj7bA] %48}

gon] 1yt ﬂlo‘“'l ASTM D1761- ‘!'f-i"ﬂ‘i"}'
Kol ol 4A|E)(1995)-¢l =ale] 2 A)slalc),

2.3. st5-H

Jm

d =M

S e L R B e

= A ’T Sial 2 (D)t

% w32 G ol

3l Zlos deA] ArHFoeschi. 1977).

B = (M43 AL —expl *ﬁl‘ﬂ (1)



- ’[tan" M,
o = L2
[«]
- =
4,”

gty
Mo -7

’

’

tan™' K

Displacement

Fig. 3. Foschi's three parameter nonlinear model
for metal plate load-displacement curve.

where, P = load (kgf)
A = Joint slip (mm)
K = initial stiffness (initial slope of
load-joint slip curve)
M, = stiffness with large slip
My = intercept of the asymptote with the

slope M;
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Table 2. Characteristics of tensile strength of metal plate connector

AA type EA type
Species MC(%) Sp. Gr. Maximum Max. load per Maximum Max. load per
load (kef) tooth (kgf) load (kef) tooth (kgf)

Korean red pine

(Pinus densiflora) 7.22(060) 048(0.06) 3,612(268) 689(56) 2,704(82.7) 563(17)
Japanese larch 811(0.74) 0620004)  3144(491) 655(102)  2408(356) 502(74)
(Larix Leptolepis)

Korean white pine g0 05 0440013)  2092336)  436(70)  1823(198)  400(41)

(Pinus koraiensis)

() Standard deviation



Tensile failure of metal plate
Fig. 4. The failure modes of metal plate.
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Table 3. Parameters of load-displacement for
metal plate connector.

Parameters
Species .o
K | My | Mo

AA | 3530 | 258 | 546 | 098
Korean red pine

EA | 2047 | 93 | 489 { 095

AA | 3192 | 298 | 389 | 099
Japanese larch

EA | 2333 | 135 | 383 | 099

AA | 2625 | 173 | 353 | 099
Korean white pine

EA | 1965 | 69 | 314 | 098
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Fig. 5. Load-displacement curve of metal plate connector
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Table 4. Design values estimation for metal plate connectors

Specimen type Max. load/3 (kgf) | Load at slip 0.76 mm/16 (kgf) | Design value per tooth (kgf)
AA 1,204(89) 2046(11) 25
Korean red pine
EA 901(28) 1,652(56) 19
AA 1,048(164) 1,801(212) 22
Japanese larch
EA 83(119) 1,447(212) 17
AA 697(112) - 15
Korean white pine :
EA 608(66) 1109(114) 13
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