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ABSTRACT

This study was carried out to investigate the mechanical properties of fabric E-glass fiber reinforced
laminated timber.
Specimens used to Korean red pine(Pinus densiflora) and Japanese larch(Larix kaemfers.
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Fabric E-glass fiber was inserted in the solid wood with aqueous polymer-isocyanate resin(MPU-500).

The results were as follows:

1. Aqueous polymer-isocyanate resin(MPU-500) was good resin to manufacture laminated timber.
specially, it was satisfied to property standard of construction laminated timber(KS F 3021) except for

two ply glass fiber.

2. Bending and shear strengths of solid wood inserted with fabric glass fibers were not different from
control solid wood. But, proportional limit bending stress was increased following the number of fabric
glass fibers. Therefore, it was considered that to improve the bending and shear strength of fabric glass
fiber reinforced laminated timber, the glass fiber thickness and its mesh should be modified to fitness

following working conditions.
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Table 1. Properties of sample trees

Species Tree age(year) DBH(cm) MC(%) Annual ring width(mm)
Pinus densiflora 40 12+ 25105
Larix Kaemferi 30 12 23+05

Note)* : Air-dry moisture content
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filament 217 11 ym, mesh3*% 300 mesh$lt}.
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Table 2. Modulus of elasticity(MOE) of lamination (Unit: GPa)

Lamination Pinus densiflora 7 La,"jx _A'_a_eﬁrj
El 7~8 8~11
E2 4~5 4~6
E3(Clear wood) 6—7 T~11

E1 Loading

/ E2
: / Bonding layer

(insertion with glass fiber)

> e3

Fig. 1. Preparation of lamination.
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Fig. 2. Spread of adhesive.
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e F JAAY 71A Fres 15% =2 =489

23. ENe =X U |IANF

A =X AFECE o83 2 £X 3

Ack. AsHAle] HrtElE 15% 2 shglon, 334 o] 1. HEMA 49 o=
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AAG B AR S gate] vlate) o) v
A1) & YJehldcH(Park et al., 2002). ¥ %o
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95,
=10 3 dy= w0 i =19.13
E(Z% e4AF) =
E-11.90+ E, - 0.9+ E; - 11.90
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Fig. 3. Apparatus for bending test.
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Fig. 5. Frequency and normal distribution of
MOE of Korean red pine.
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Table 3-& #¢]4F(Significance level) 0.05914]
o] AT A"*"%—‘?f‘ gsly) st 2 FF
A Hoyk, TEEA AAZAY /]42] 2
9 #ege H2 ekl FlelAFH(Chi-

square test)ol] 23le] FAH 7S AABIATH
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Vel fro] 8ol folrFRTE UAl YA
AT N AEH FFEEY Z2HE A
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Fig. 6. Frequency and normal distribution of
MOE of Japanese larch.
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3.2. SN Y=ot dN X
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Table 3. Chi-square test for the goodness of fit
m o p cv x a
Pinus densiflora 6679.22 101370 00232 125916 146423 005
Larix kaemferi 8167.72 158610 0.7856 155073 473389 005

Note) m=% fH(average), s=RFHA2HSD.), p=F2 &5,
level)

cv=7}2x(critical value) , ¥=A A EA g

a =+ F(significance
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Fig. 8. Relationship between measurement
and calculation values of MOE. Note)
N: Control wood 1: 1ply fiber glass, 2:
2ply fiber glass.
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Fig. 9. Bending strength of solid wood. Note)
P-N: Control wood (Pinus densiflora),
P-1: 1ply fiber glass (Pinus densifiora),
P-2: 2ply fiber glass (Pinus densifiora),
L-N: Control wood (Larix kaemferi),
L-1: 1ply fiber glass (Larix kaemferi),
L-2: 2ply fiber glass(Larix kaemferi).

Aol7k AbEART £A et weby fely
FE TAD G S BYATY clZol
AgA Nur, WA FPolut el el 4
3} e AR 9 FY ATE A7t Basa

A= ke G929 B 9Gd9sAt
MP A= Eﬂ 2 #e e freld i
ol = SAdME & Aol & YERA
ﬂ*%kﬂr Hdjgkol Wo] ztol= FHAMGE
YW Gl wolzk of 20 MPa A2 Al
How &A l UrE‘r‘;k‘:} dHATLY AFAE(1994)
“41 B APy A9, A9 Fegol
a2 AR 74.7 MPax} 9%
s 746“’ UrE}lH%iJ_, SFaAe] 45 98.6 MPa
Br} 10 MPa A% WA ebd
2ANY F sE A gEes AEd 4y

o =
FENRE 94 L AT FAYRE 13 FY

SCERRER

20
|=Max

r=Min ‘
15 F ®Medium |

=
o
1o} 3 ]E ]E
w
s |+ x ¥

5.

0

P-N P-1 P-2 L-N L-1 L-2

Types of solid wood
Fig. 10. Modulus of elasticity (MOE) of solid

wood.
0.09
=Max
008 p ~Min
® Medium
‘s 007 }F
Q.
Z
(2]
g 006
7]
005 }
0.04 N N N R N

P-N P-1 P-2 L-N L-1 L-2
Types of solid wood

Fig. 11. Bending stress of solid wood at
proportional limit.

)

st e =2 Hallstrom(1996: 1997) -4 °4?L9Jr

o] JB‘EP: Foll FAHFE FEHez
P21 Ao) cracke] AHE R AA)FIAL, crack
dolg ZaA7led afHY e AHHAR
bR et g A B g

£ o g ol
oY

o]

[rt

i

|
W
o
|



Aeredt 24 294 SHAIR)

< & ZolE JERR] dota, HEEo| fEAH
P AYTE LA e ATE Iy 7HaE)
3%E UYehidth AU control Al H¢ F
2k Adigk Atel ] ®el 2] 7t Yh4: control A
o Hlsle ZA e & AU

H49E controlAe 2R control M9} B
3], AA =T AR a1, B35 Hdizk
Hagk Wolx AUF controlAol H)Bld viA Le}
Wt @A AT A AU control A9} W) sk
Huigt HAge] 2w BB A T, B ghel A
£ 2 GPa A% E3-& YA

aez JgEA ol&e A #AY YHEe
(SFBEATR) o) o3 AxA G SA3HA A EohE,
HASAE o8t YAYAE Axd= Ao FE
FE fstd o &3 aAZz =AY
Fig. 11& vl gANA e #8388 vehhd). 1]
A 88 2FcontrolME AQstn BE
A Hdigh# Haghel Wo|7t v3A e
wek, AT FEl RS EU 2Ad5E vge
AolMe] #BEEol w4 Yehte 43S YeRI
on, AUFA Btte i AodA 1 Aol &
3hA Yelgtt). v] @A (Proportional limit) 88
HE A7 B8 Woks o] 27 ¥y et
W goz v gEHol E45 2|8l o
g o] 2 FEE el F g Re® A7y
Aot B A7dA FHAEFE F90S 249 vl F
A B8] FouME HAE9 o]zt HEs}A
RAE 7MY olF ABFYER7 HA

ul

o T
o it

FEF=E FIYRE BUD 249 FYHA
e 1Ak Aol7h WaahA YehlA ST @
2, HYRRE 22 FAR AN AELET
T, gaRolA ozhe) AREF wadol wAd
o Eel WE B4 g 2UT A% vl
stof ¥ w AAHo2 5 MPa A% EA uehdth
FEFEANN Huhgsh HAgk Alole] Wo) E& &
dRAZ 20 B4 dehdt 4% BaASE 24

60
{=Max

—~ |=Min
m H . H
%40 ‘® Medium |
£
: T lz
: [T I X
7
S}
]
2
a
E
S
© o0

P-N P-1 P-2 {[~-N L-1 L-2
Tvpes of solid wood

Fig. 12. Compression strength of solid wood.
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