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A Study on the Compressive Capacity of Wooden Member According to
the Reinforcement Ratio of Synthetic Resin
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Abstract

Preservation of wooden structure due to deterioration and corrosion is based on preservation of original form, and
wooden member should not be arbitrarily replaced or damaged. Accordingly, preservation processing method with synthetic
resins is embossed. But it has an adverse effect because there is no exact standard for the reinforcement ratio with the
synthetic. This paper experimental study for reinforcement ratio of wooden compressive member with synthetic resins,
Reinforced ratio on section area of compressive member and direction. As a result, synthetic resin reinforcement selected as
experimental variables by proper ratio enhanced compressive capacity of reinforced wooden member, than new wooden

member.

Keywords : Synthetic resins, Compressive wooden member, Reinforcement ratio, Reinforcement direction

1 ME

2 BB FEFR AR FEF AR
24 daRE AA 4 72 & 9, 43
o) Fow, uiZo) ws| Fwrt 48 Hohiek
W Jld 9 gol, A B e P2E 2g,
Foht 24 B A NP A, A% I
& W] mE 2ole W 5o AP AT 9
of MEYT WY So H5As} Do) F2 By
Ao gAs Aol ola) £E 2AS PN
W AAH PREY WO A5 2 APl B
B3 Bk aPEE #7149 BeE B5H
zAoln] BRPREY $9L AFY + Uk A
FE2P2EY 3§ B4 U wF 5 5

e
M g
m

A3, AEEEANw A% - Aol uF,
FohipAL
Dept. of Architecture & Interior, University of
Gyeong-nam Geochang
Tel: 055-254-2911 Fax: 055-254-2919
E-mail: hk74963@naver.com

98 WaAE o B,
ol weh, AFETEFE) BHAPHOR

2, 2

o
o
>,
o
o
Ry
o
=2
=
%
o
Lo
rok
=
MN
o
g0
2
i

12 BN o L >

_0|L

5 f
O

it o

S

f

o

3

o

tlo

S

&

ok

o,

o

>

)

f

kv)

-

ol &

°

o,

re
\J

bxeig|x_83

r
A
12

S



o
Fol
rH

=1t Adle AIYH
0O 0 =m:

-

2. 4=

2.1 MEM=

HL

2.1.1 =Xe| =4

AFA AR AMEE EAls FRA At
s 10% WS Suiat AE5S ARSI,
N5 2 EAL <Table 1>3 2t}

(Table 1) Material properties of wood

Result
List of measurement s The test method
value

Moisture content (%) 10 KS F 2199 : 2001

Flexural rigidity (V/mm?) 488 KS F 2208 : 2004

Modulus of elasticity in

. 2 4086 KS F 2208 : 2004
bending (V/mm?)

Compressive strength

) 344 KSF 2206 : 2004
(N/mm?)

Elastic modulus of

o 5. 8600 KSF 2206 : 2004
compressibility (N/mm?)

Tensile strength (NV/mm?) 419 KS F 2207 : 2004

Specific gravity 048 KS F 2198 : 2001
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<Table 2>%} <Table 3>9|4 YeERHIL At}

(Table 2) Component of synthetic resins

Mixing

Component Names of goods ratio(%)

Modified aliphatic amine 21

Hardener
Glass bubbles 26
Bispenol A type epoxy 19
Base
Amorphous silica 29
Buffer Silica 25
Shock buffer Minspa 25

(Table 3) Material properties of synthetic resins

List of measurement
9 Result The test method
(N/mm?) value
Flexural rigidity 86 KS M 3015 : 2003
Modulus of elasticity in 109 g\ 3015+ 2003
bending
Compressive strength 217 KS M 3015 : 2003
Elastic modulus of 3100 KS M 3015 : 2003
compressibility
Tensile strength 3.7 KS M 3006 : 2003
Bond strength 0.065 KS L 1593 : 1998
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(b) RC-TA1 specimen
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(Table 5) Experiment results of specimens
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(b) Cleavage  (c) Shear

(Fig. 2) Compressive failure mode of wood

3.1 ThELA

A3 2 AR GERA DA s
& %ol 9@ AP 4, HeY L 45
o Sfald sl g vehigleh o 54
AA7 AT Qe MFAH B4 Sol, A
So) Yo G HHPIE ekt Aoz
Basn 2729 WY 5 Aol o FAgdt
BAHAR, o2 I3te] Raje] ol Fhstel
FaAe] QRE EE AL o) B geEs
W JEIATY. oA 2 RCAD A@A

Maximum Maximum . Yield After yielding Initial  Plastic region Plastig
Model of load . load Yield load displacement minimum — rigidity rigidity deformatpn Mode of
specimen displacement  p (kN) load . p,.—p Mmagnification crack
P . (kN) 5 _(mm) v & ,(mm) P kN (A’E:{S—”) (5, = 50, ) (1)

RC-B 156.80 10.34 140.77 6.58 82.57 21.39 3.48 3.18 Cleavage

RC-S 225.79 6.16 213.54 5.53 154.04 38.61 10.21 3.48 Fail
RC-TA1 236.77 6.01 214.60 5.08 137.44 42.24 17.73 2.88 Compressive
RC-TA2 179.58 7.25 175.11 6.45 93.24 27.15 2.35 2.13 Shear
RC-TA3 100.25 8.02 92.41 6.26 53.63 14.76 2.77 2.50 Cleavage
RC-RAT1 156.60 5.51 147.33 4.58 89.51 3217 4.66 2.50 Shear
RC-RA2 163.64 4.98 163.70 4.24 93.75 36.25 7.15 3.26 Cleavage
RC-RA3 181.87 6.99 165.82 6.45 96.16 25.71 14.72 1.95 Shear
RC-RA4 141.83 6.92 133.87 5.73 109.60 23.36 5.64 2.02 Compressive

CC-B 172.36 3.90 159.56 3.15 108.62 50.65 9.34 4.79 Cleavage

CC-S 166.29 6.84 162.27 4.83 94.08 31.53 5.33 2.97 Compressive
CC-TA1 186.73 4.70 176.30 3.95 105.33 44.63 6.64 2.65 Shear
CC-TA2 126.75 7.36 115.99 3.87 87.20 29.97 2.42 4.64 Compressive
CC-TA3 129.42 7.03 121.89 5.81 79.42 20.98 3.96 2.54 Shear
CC-RA1 191.49 4.96 176.48 3.91 60.37 45.14 8.99 2.71 Compressive
CC-RA2 168.31 6.78 145.29 4.82 49.37 30.14 5.84 3.48 Cleavage
CC-RA3 145.57 8.01 128.85 5.89 61.00 21.88 7.89 2.54 Shear
CC-RA4 111.50 7.84 99.80 5.86 26.40 17.03 5.09 2.70 Cleavage
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(Fig. B> Load-deflection curve of RC-TA specimen

WEE B 7H)8-0] 125%91 CC-RAL AlEA=
Aol A erTh 11.1% FFERen, B
o] 25%. 37.5%, 50%¢] CC-RA2, CC-RA3 H
CC-RA4 X 3A e HWA=E 242+ 82%, 15.5%,
35.3% ZrAashe Ao=Z Uehyith

200 CC-RAT

CC-RA2

Load(kN)

CC-RA4

50 CC-RA3

0 5 10 15 20
Def lect ion(mm)

(Fig. 6) Load-deflection curve of CC-RA specimen

re
OHl
J

N

AZ USRI _87

0l
Jo



RC-RA3

Load(kN)

RC-RA4
RC-RA1

o 5 10
Deflection(mm)

15 20

(Fig. 7> Load-deflection curve of RC-RA specimen

<Fig. 7>°] AVZeh a4Ee) Zale) AS A}
sk H7W]E-o] 125%, 25%, 37.5%¢1 RC-RAL,
RC-RA2 % RC-RA3 A3A= dFEA9 HWA=
Hoh 242 0%, 44% 15.9% == AoE Vet

Ak, ®73E)go] 50%¢1 RC-RA4 Al&AAE= 95%
AstEl= ASE YEt
3.3 ZF|CHZ=H|

1:1.&

ZMPJE I= A A= tig 7 Al
HIE yehfglon, & e 49
At FH% % JrA9] A= g 2tk
3.3.1 FMLE AlA| i |
<Fig. 8> AFTWH A 5749 F
A A BEA 01] 3t 'l 7

QAT ey |

A

ofk

3.0
—0—CC-TA Series  =C==RC-TA Series
25,
220
o 1.51. 144
% 15 115
5] 1.00 \
€10 |—
os 1.00 1.08 0.96
- 074 0.64
0.0
0.0% 10.0% 20.0% 30.0% 40.0%

Reinforcement ratio of specimen {T-direction) %

(Fig. 8) Strength ratio of specimen(T-direction)

o
PERAE 2A A wAHe) o Ay
S RE AR T S d

=0==CC-RA Series  ====RC-RA Series

Intensity ratio
iy
v

1.00 . 1.04
e e 0.90

T
/

1.00 1.00
092 Q.8

o
[

0.65

0.0

0.0% 12.5% 25.0% 37.5% 50.0%

Reinforcement ratio of specimen {R-direction) %

(Fig. 9) Strength ratio of specimen(R-direction)
3.4 ZM

3.4.1 [ugker 22 A&

<Fig. 10>°14 R ule} o], JFhHe]
CC-TAAIE AFAY 271737482 CCS, CC-TAL,
CC-TA2 2 CCTA3 A@A7} 848 242
38%, 12%, 41%, 59% A3tEe A Yeyton,
A 97343e CCS, CC-TA1, CC-TA2 2 CC-TA3
AFA 7} QREA R 32 43%, 29%, 74%, 58% A
stE= AoE JELith

80

)
o

50.65

44.63
31.53 29.97
20.98
9.34
3.96
0
CC-B

CC-TA1 CcC-s CC-TA2 CC-TA3

Stiffness(kN/mm)
B
o

N
(=1

M Initial rigidity O Plastic region rigidity
(Fig. 10) Initial and plastic region rigidity
of CC-TA specimens

<Fig. 11>°]4 X= upe} zo], Apzehde]
RC-TAAY A@Ae] %717448 RCS, RC-TAL
2 RC-TA2 A|EAI7F S¥ART 22 81%, 97%,
27% FAEE Ao EREI RC-TA3 Al&@AE

88 _HM 174 M3z SH 692, 2017. 9



31% AstEe ASZR yeigorn, 293
RC-S 2 RC-TA1 N @A7} 22 193%, 410% 3F
He Ao ® ehbtal RC-TA2 2 RC-TA3 A& A
= 22t 32%, 20% AdtEe Ao YEsith

80

o
o

42.24
38.61

27.15
21.39 778
. 14.76
10.21
3.48 2.35 .2.77
0

RC-B RC-TA1 RC-S RC-TA2 RC-TA3

Stiffness{kN/mm)
B
o

N
<}

M Initial rigidity O Plastic region rigidity

(Fig. 11 Initial and plastic region rigidity
of RC-TA specimens

3.4.2 LARIE HZE A

<Fig. 12>0l|A] B vfe} o], A CCRA
AL AlFAY 2717343 CCRA1, CC-RA2,
CC-RA3 % CC-RA4 A @AolA AFAwe 22}
11%, 40%, 57%, 66% ABHEE Ao Z Yehton,
2A973e CC-RA1, CC-RA2, CC-RA3 H
CC-RA4 AlgANA 242 4%, 37%, 16%, 46% A
st ASE et

80

@
o

50.65

45.14
30.14
21.88
17.03
9.34 8.99 .
— lE‘ —
0
Ccc-B

CC-RA1 CC-RA2 CC-RA3 CC-RA4

Stiffness(kN/mm)
=y
o

)
o

M Initial rigidity ~ OPlastic region rigidity

(Fig. 12 Initial and plastic region rigidity

of CC-RA specimens

<Fig. 13>0|4 R npe} o], Az RC-RA
AE AFAY %7134 RCRA1, RCRA2,
RC-RA3 % RCRA4 AEA7} fFAEG 27
50%, 69%, 20%, 9% == ASE YEIES
2497348 RCRA1, RC-RA2, RC-RA3 H
RC-RA4 AlgANA ZH2} 34%, 105%, 323%, 62%
FEE AR YEsth

80

@
e}

36.25

32.17
21.39 25.71 23.36
14.72
[}
C-B

R RC-RA1 RC-RA2 RC-RA3 RC-RA4

Stiffness{kN/mm)
B
S

~
=1

MW Initial rigidity O Plastic region rigidity

(Fig. 13) Initial and plastic region rigidity
of RC-RA specimens

lr dm oy g
P
~

X of
o)
o
o
i
rr
path
o
utl
T
k)
0
=
k=)
¥

i,
-
tof
&
X
o)
v

o] FAFom FAFAE BASH 93
735 BA3HIEo] 103%, 19.6%,
.08, 0.97, 0.74°] 7}=nH]7} YE}
Arck 2k AgA 7L AstE
Falgo] oF 20%E 435}
AE Aoz AlEHTh

»
g
)

1)
s
A
-z
E)

(o3

1

xR
ro,
o
o
N
SN
—_

[‘1\3
s

i
f
(o3
o
oL oX
. flo
o%
oft
f
N

oo 30 &
o K
B
N
ol
O

o,
2
rr
f
ol
t‘o{u
:11’
)

RS
_11{1 o
5 S
1o
17
<
>,
ol
ot
(o
i
%
2,
>
N,
[rt
H
ol
rot
>
X

A

5% Wl 7Y =A SEAT wEb S %
ApFeE BAH|S-S 25~37.5% 2 3= Zlo] B A
7P E3AQ AoZ Yesith

4) Hgo] APk o 2 FAAFAE S AF
FHol A BH|Eo] 125%C1 7450 1.11, 20%S!
A9oE 0968 B} thet Z=n7F et %
17378& AFA BT 72+ A@A7F A stE At whet
B7go] ¢k 20%S A3)shs A9l
= BAat gle AR Alsdh
5) AbAEHO 79 EA) Y HEjol tigk Bk

o o




2
e
I

N

)~

17

=

Of

S
ihd

ol 4T 1o o rlo
o
o
o
02,
& 3
Xy,
Ei
2 &
o
HU ﬂi >,\I
N o
U
o
uj
e
i
=
3

QL
ril
ri
(i
=

o o

=
o
ts}

]

[iid
ol
romet

-

ot —HN‘
4z
2
l
¥
AL
1o,
2l
[

f

ol

ol

Fr

215
o
s
B>
OJ?‘—‘
R Y
R

2,

r:\g
[0 W ox
ST

(r = o
OI_>E/ rlr
I

= (&
o 2
e

2
s
Ju
=2

f

ku)

>~

>
i)

-

rﬁ Lo
T

il E
o
o

ol
o

o ML gy oF

42 o
>
e
El
2
QL

o

q& 4,

e g

M

£ o

o
of
%
i
£
f
BN
-
BN
it
o
rpr
oz

A ore

2
»
o,
|\
. 2
o

PG A wANES A1

w7 olde] FrBHS 742

etk oz BaprE

we a7} Aasolol & o, Yt
L A TES 95k ofy Fe) 2 3

% WQs Row wolth

ol o

r2 %

References

1. “KBC wood design manual”, Architectural
Institute of Korea, 2008, pp. 89-133

2. Lee, Jong-Kyun, Park, Sung-Moo, “A Study
on Axial
Wooden Column Reinforced with Synthetic

Load Capacity of Damaged

Resin”, Architectural Institute of Korea,
Vol.29, No.1, 2009, pp. 311

3. Wee, In-Sang, Lee, Li-Hyung, “An Theoretical
Analysis of the Korean Traditional Wood
Building”, Architectural Institute of Korea,
Collections of Excellent Graduation Theses,
2005, pp. 15-16

4. Yu, Tae-Jeong, Kim, Byung-Ho, “Reparing

and Methods of Dilapidated

Wooden Buildings”, Architectural Institute of

Korea, Vol.36, No.4, 1992, pp. 46-47

Measures

5. Lee, Seung-Jung, “A Study on Structural
Flexural Strengthening of Traditional Wooden
Architecture”, M.S. Thesis, Chosun Univer-
sity, 2008, pp. 36-37

m Received : August 03, 2017
®m Revised : August 07, 2017
® Accepted : August 07, 2017

90 _HM 174 M3z SH692, 2017. 9





