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Study on the Mechanical Properties of Lumber Reinforced with

Glass-Fiber'
Cha, Jae Kyung2

ABSTRACT

This research examined the technical feasibility of composite that had two layers of
fiberglass reinforcement to enhance the load carrying capacity of lumber. Specimens were
prepared from standard lumber made of thinning crop trees such as Larix kaempferi, Pinus
koraiensis, and P. rigida. Results indicated that bending properties, hardness, and wood
screw withdrawal load of low density lumber from the P. koraiensis increased as the
number of layers of fiberglass reinforcement increased. Composite produced by VARTM
method showed the MOE increased in all specimens, while the MOR differed on the location,
whether the 2-layers of FRP is put on tensile zone or compressive zone. The MOR of high
density lumber from Larix kaempferi and P. rigida decreased when they placed into tensile
zone, but low density lumber from P. koraiensis increased in same location. The bending
toughness only increased high density lumber of Larix kaempferi as the number of layers of
fiberglass reinforcement increased. The technique developed by this study may increase an
opportunity to use small diameter log with low density for commercial purposes.

Key words: Bending properties, hardness, wood screw withdrawal load, fiberglass and
domestic thinning crop tree.
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2-layer
0.82(0.04%)
0.67(0.03)
0.80(0.05)

Reinforced

Density(g/cm”)
1-layer
0.78(0.02%*)
0.62(0.03)
0.78(0.05)

Wood samples
0.62(0.04%)
0.45(0.03)
0.60(0.04)

Samples
Larix kaempferi Carr
Pinus rigida Mill.

Pinus koraiensis Sieb. et Zucc.

Table 1. Average density of wood samples and fiberglass reinforced wood samples

* Standard deviation
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Table 2. Average values of flexural strength and stiffness of fiberglass reinforced wood

specimens
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1-lay=r of FEF

% v 7
2-layer of FRF

Fig. 2. FRP-wood composite having wrinkle and one layer of FRP at the

compression zone, and 2-layer of FRP at the tensile zone.
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Table 3. Average hardness values of wood, particleboard and fiberglass—

reinforced wood specimens

Hardness(kgf)
Samples
1-layer 2-layer Increase rate(%)
Larix K feri C 716.4 745.1 40
rix kaempferi Carr .
P (74.4) (100.2)
Pinus koraiensis Sieb. et 4159 680.4 636
Zucc. (50.6) (61.4) ’
. .. . 690.6 707.8
Pinus rigida Mill. 2.5
(95.2) (92.3)
* Standard deviation
Table 47 FAAPLZHE T3 FAHAUA Hw % ZFAAE RHAF ok 44
Hol o) FAE UAL QAT WAool Age] FAsh Eo] Wolm Yo A5 Apo]

As’ an
of AFBAE ol gstel Wy = Wyol o8l 288 oIUA(War)E ARATE Wiewts
test

25E T3 Hd FANUAE AFEIAL Aweqs A FdtE HHoIH, Agun
2% 2ANAY F9W @A 4em*(KS F 2211 20008 Abgshe] x4
A ol LA (Woy)E T3HATH Table 4% Fdol 10e] #2442 B3 2gidst oz w7

286



AAN7A- FEAFE B AAEe] NAH Add dE AT

o) Aol uheh BFaA FANUAE welFa ek 1he] FelHHE BB

EolFol A Ae AR A 2 gE mga, vFe] FARER gadd

Mg o wgede A% AHTRAS A ket EAL 2 gasgAn 952

kg ARG BA9 nFo] FE FRE FrAAW R} dojd
7_(;1'

R R
of o

A #F-AgF FA o o gadth =@ A9 ATQDAA Fr&el Frsnw
FEE gaRAT 9% AL F-09F T4 olde] WAl kg, AT s
G G et A s 20 Fastdh 2y FAdUAE G5l SRR WFo] e B
A7F vlFo] & EARY ¥ A #AFC Table 45 3t5o] 279 FaAdfz2 @ Wl 714
S WET 1Y FEdRE E Hel ZHeiAlE W o & FAdUAE BoAFa ot
Table 4. Average bending toughness values of wood and fiberglass— reinforced wood
specimens
Bending toughness(kgf ™ m)
Species 2-layer
1-layer compression
overall
tension
352 385 3.72(1.04)
Larix kaempferi Carr
(0.91) (0.98) 4.02(1.08)
Pinus koraiensis Sieb. et 512 4.24 3.84(0.28)
Zucc. (1.98) (1.25) 4.64(1.83)
451 377 3.46(0.54)
Pinus rigida Mill.
(1.88) (0.51) 4.08(0.26)

* Standard deviation
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Table 5. Average wood screw withdrawal loads of wood and fiberglass—

reinforced wood specimens

Wood screw withdrawal load(kgf/cm)
Samples Reinforced
wood samples
1-layer 2-layer
. ) 138.0 156.8 155.7
Larix kaempferi Carr

(17.2) (9.8) (10.0)

Pinus koraiensis Sieb. et 82.0 92.3 112.1

Zucc. (10.9) (11.6) (14.8)

) o . 125.8 150.3 154.2

Pinus rigida Mill.
(10.2) (19.3) (16.2)
4. 4 2
2 AFE FA9 VA AES FEA7I7] 8 2u e FEl AR Bk E3taA)e] A
4 JAES 2ASAY. BAld fUAKE nAE Bgadt RRES REgAre A8
HolF=dth, VARTM W9l o8] Alztd BFaAe AT B F3dAA S7H8AT
AAEE 2] fPAFE nAE We Aol AANAL A9E FAEZAG 2rlda
FEAE geagd, vFel 4L AGFEAD FhAT. £ ¥F 4 HFE7} 20)
o] FEAFEA BHAS Ao AES AR fFAHol A FFHAT. 2 v Fo] & 4
GEEAE FANUAE FAAAAY, DA R A} Ay 2] feldfE B
S o 25 SHAUAI Ak olelst MAA A T vlFel 2 FAb A% A
g 4o un T4 §EE M H5AE FAAA,

American Society for Testing and Materials. 1986. Standard test method of testing small
clear specimens of timber, ASTM D 143. ASTM, Philadelphia, PA.

American Society for Testing and Materials. 1986. Standard test method of evaluating the
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Philadelphia, PA.
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