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Performance Eva uation for Bending Strength and
Tensle Type Shear Strength of GFRP Reinforced Laminated Wooden Pin'
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ABSTRACT

By replacing the previous metal connector on the joints of timber structure, the GFRP reinforced laminated wooden
pin was produced using a wooden materiad and Glass fiber reinforced plastic(GFRP) composite laminate. In addition,
using the reinforced wooden pin, the tensile type shear strength test was conducted. Based on the result of the bending
strength test of the reinforced laminated wooden pin according to the GFRP arrangement, a specimen(Type-A) with a
single insertion of GFRP for each layer have shown the most favorable performance. Also, it was verified that densi-
fied specimen hot pressed for an hour at the temperature of 150°C and with the oppression pressure 1.96 N/mm’ have
shown the improved performance of 1.57 times than the specimen without the densification.
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And in the bending strength test considering the load direction, edgewise have shown a higher performance of 3.51
times than the flatwise. A shear strength test was conducted using the Type-A reinforced laminated wooden pin which
have shown a moderate performance on the test. Based on the test conducted by differentiating the type of the joint
plate and the connector, compared to the specimen(Type-DS) applied with the drift pin and steel plate, the speci-
men(Type-WL) applied with the GFRP reinforced laminated wooden pin and GFRP reinforced wooden laminated plate
have shown 1.12 times higher shear strength and aso have shown an excellent toughness even after the maximum
load.

Keywords: Glass fiber reinforced plastic, reinforced laminated wooden pin, bending strength test, tensile type
shear strength test
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Fig. 1. Combinations of GFRP reinforced laminated wooden pin according to arrangement of GFRP.

Fig. 2. Shape of rectangular GFRP reinforced lami-
nated wooden pin.
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Fig. 3. Shape of circular GFRP reinforced laminated
wooden pin.

detel 2Usteigton) Fg. 2% Yol AR
20 mm, ] 20 mm, Zo| 130 mmel #AH}3
o] GFRPEZHZEA WS A#stlct. E3 Fig. 3
1} Z+o] A7 20 mm, Zo] 130 mmel 0433_4 GFRP
AZEAE ARt 3= AlY Tlee
B,C A|H 9] Edgewise kol Al AlHS HAISH

Type-AS] AHd  GFRPEZASEA AT} °J64
GFRPE 7} A &A1& BPTHPUk— Flatwise?} Edg-

]IO

HILLM}FNR

3
B,

>

ewisez E5to] AlHS AAISHATH
2.2. GFRPEZXMZSEI{EIZS Of st

0kl 00
N

Ho| O|Xks FCH{Z A

0|I'

221, QAUEY MEHHE AlFH A=

£3dind Jge FAHZA FA4 30 mm, HH|
100 mm, Zo] 500 mm Y% (Larix kaempferi
= TAE 2R 4ply YAEA
2L By sene

mm)z} GFRPX. 7} 227

— 260 —



= Type-DS
*  Type-WS

. Type—WL

£ = .
LY i
Displecemess 8‘ ,_7-[_;

Trassducen S I
w)

Fig. 5. Method of tensile type shear strength test.
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Table 1. Results of bending strength test for GFRP reinforced laminated wooden pin according to the reinforce-

ment combination

Test sample

Ave. MOR (MPa) Standard deviation

Drift pin (12 mm)

1582.0 (1.00)*

Veneer 188.1 (0.12) 575
Type-A
Plywood 195.8 (0.12) 8.10
Veneer 157.1 (0.10) 363
Type-B
Plywood 155.3 (0.10) 362
Veneer 186.1 (0.12) 7.74
Type-C
Pywood 165.1 (0.10) 7.65
* Ave. MOR ratio based on the drift pin.
FB 2 A=A171 Type-Be] 74 ko 2 A|2ksE A
#e] MORS 157.1 MPa, ; o= Azkelk AldH
9] MORE 1553 MPaz 9A] & Zo]& Ho|X|

Type-A plywood

Type-A veneer

Fig. 6. Rupture images of GFRP reinforced lami-
nated wooden pin when rubber hammer hit the
wood pin.
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Table 2. Results of bending strength test for GFRP reinforced laminated wooden pin according to the load di-

rection
Test sample Ave. MOR (MPa) Standard deviation
Flatwise 65.6 (1.00)* 14.0
Rectangle
Edgewise 205.3 (3.12) 15.2
Flatwise 746 (1.13) 41
Circle
Edgewise 256.7 (3.91) 16.7
**Ave. MOR ratio based on the rectangle GFRP reinforced laminated wooden pin (Flatwise).
Table 3. Results of tensile type shear strength test
Test sample Prax (KN) Ave. Prac (KN)
32.59
Type-DS 32.05 (1.00)*
31.50
29.40
Type-WS 29.30 (0.92)
29.20
31.50
Type-WL 3592 (1.12)
40.33
*Ave. MOR ratio based on the Type-DS.
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Fig. 7. Load-deformation curves of joint using GFRP reinforced laminated wooden pin.

Fig. 8. Failure modes of tensile type shear strength test.
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