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Currently, the most commonly used decontamination agent in the country is calcium chloride, and the use of
decontamination agents nationwide is on the rise due to climate change in the country. The deicing agent, aimed at deicing
snow, is sprayed and the chloride is frozen and thawed by the dissolved surface water, causing various damages such as
deterioration to the concrete. Therefore, in this study, the reactive urethane polymer was manufactured to coat concrete
surface protection material, which is a method that prevents moisture from externally penetrating by applying to concrete
surfaces, and the mixing agent was selected through the size control of molecules and surface modification, and the
properties of penetrant stiffening agents and the application method of concrete was evaluated.

FIRE : A2l3Ie HFELEHA,

HOEHC, SxYY, JEA

Keywords : Silicon-based water repellent, Surface treatment, Application method, Penetration depth

1.ME

sEePoz et X5t 2Hsto| AR MAXMCE 0f4
7|& 7t BIHSHA 2HMStD QITt 19701 0fF 2ctst FakHo|
TZotE f2|Lete] AR 02z oM XY 52, B8 5
OF R M, ASH 29 Yol 3| S7tst Tt £3,
448 H Hotel EMl= ASE 7129 71y 2 EZoICh E2 &
wgel 24 8 A2 X HME RLSIH olSKolAl 22
SHEES 0, LHO| 0|2 2= Q6 WEMIE FHoH
o ot SA7| ERdels MY 3 Z-9l &S Ao
SHS F0{0F oft, 0lof 7t el Eig= MA| A0 Ct,

NAMeE 270 datElet HIgstEdz RN, Gtz
NAMeE detds, HetUHES, Hafiiayls 0| e, Y
StEA MAME 24, CMA(Calcium Magnesium Acetate), A

HIE, ZMUEE, tatza SOl Ut ot =M 7H 2
Yoz AZE = MdMe FalZso|n, f2|Uate] 7=
A

o
giatof wet =Mooz M AZE0| S7tsk Us FM0]

* Corresponding author E-mail: bjlee@dju.kr

o
T [
=

>
wx

>

1°

nwr

Hol

Ir

M 4
A

=]

€ TR

19
o
10
02

+
AL
njo
oo
gg
o T

pnl
i
pnl
- OC
5 Mo
8
il
[0
HU
o

o)

10
b 0
of

it
o
El
om g
In
i
<
N

9£

X Ir -

o o>
AT
0
A

mo 4

L)

ol

@ o

R sl

nz

0

r

=1
10
R

o

E
+
1A
<
0
2
(e

et al, 2015; Dai et
ZZA0IAM= 2000

o8
N
=]
=~
i
D
[©)
@
o)
=)
B
sl
1o M
N
40
rol
Hl
H

0

H

T .

LY
N R

1

Hu

ne

02
=
|0
u
Jor

Mo o
m

>

[0 DR

:>—‘|:‘

12

QL
=)
4 Koo

Ho 4
N
2
P
=
oo
Ho

K- 5_ mz_
rek
=
E1mjo
I
H
HU

0
ol
=
o
n
my
0e
>
HA
o
~
[0
0e
b
NI
ton

o o

>
pig
1R

=

o]

0
12
1o
e
fol

H oo

I
o
10
Rl
1P
b
mjo
0%
ol
ol
=)
>
ox O
0x
or M
|0
ool
> 0
>
N
K

o g O ox DR

m

>

|
o o
= ro M

M
40 >
‘|> sl
o To

HU
W

> IE

~

T 2 =2 IE T
W . O
T ruj?zl —l‘? =

AT i T rHI
) l—u 1N i)
i

n LMl

bl

a5 M op s o
THo Lru o 3 1°
O}i DR I'm - H’>
do - o =2 oz
s o Lu HJIO
oo I <5 40
o lo Im — pE
o =
ﬁ 4m e r\ﬁr
m yo

o = = I'_E
B L 5o
2 AL o o o

o Mo o W
B = R =) )
B H g
o gm 2 St X
B o jo i 3

02
ton
o
]

ST |(F) SUHTA ZIH712] (Dongnam Co,, Ltd,, Research&Development Center, Gyeonggi—do, 17957, Korea)

2ELiEtn E2ast
‘st =gt

1 HEALIPS (Department of Civil Engineering, Chungnam National University, Daejeon, 34134, Korea)
1} 2w (Department of Civil Engineering, Daejeon University, Dagjeon, 34520, Korea)

Copyright (©) 2019 by Korean Recycled Construction Resources Institute

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited



Ol FIBHIAN|e] MEERI0| U2 TiED R e 2R 2, AMEAIE U ai
o2 siEg0| #58 AFOI
S, T9l0| ZP AR U MEN SZ OIS BENE W 1 MEAE
SO vy M2IZ 2T By 50| 13HE B30 Ay 21 S
S B3PlE U 0NIIB UEE HSAZIE AYYES BEY oD LB A B oo
_ ) L x=2 HEX O = 71=
SN RS0 4BSET SIrl, At Y AR Sg 0| T SEMSS ST WIEHE 1P 2P
. . JIX| 2x0z F9p|ES HAEIYC) REZSK=
g8 50NN Ba0le deol weo| BaAg Srj g oo O TESS BANSE JPIGHE, BROAE 7
= _ _ EfY) 2 PN O] RIEZISINIE AtZ2oIHS T
0 BER0| UPNS SUAPIE JlazAl JlEe] Bomarpt O PHE X T8 DI RS RIS ASain ==
I s e, watom 013t oxxel oo manRAe T ows SRAOEER, SAE, Bel| SREES TEel
_ XEZISIHIO| M=2 HEFIA XEZISIHIO| M=HYI=E 9|
7|% )(\D|-)é| %9| %ﬂ|§ 5H7€:iae|-_/'> %E XO}XE-!% 7R|J_l %'I:HZhang DTOgl'I“-' oco= EIEol-MEI- OoT o |'X‘||-| oo 07 = 'r|°|_"
o _ Al |5l oM &=XMat2 02 = 980! Ot=
et al, 2017; Moradlo ef al, 2008; Kalaizaki 2007), &3t ZLjof = 2/HI=E Table 10 LEIITION SHIZORNME 282 &5
_ A xEZ] A2 =42 Al LA
= 2olojAf AR 52 08510l BRI Mgl pegy &% HFE0lL 95E SE2 A
S R7ISHILI 20l siA510! Rizsl0f HR3kn 9oLt 2gele
ario| DHPIB7IR| HSoixl oim el oo Zary 2.2 ABME
812]S H150| £7) YojLis BHS JIXID Q0 ZF2E BH 554 sme
=EMEA SIS 2 5 A Edia et el 200) 2 =20IM MBS BE REUS ARIES| 22| - 5P 4
— = o T =
=SRIS 2 2SS HAUSS 232U SO0 ZRA0L ug 1abie 20f Uit 25 ZEUE NHEE 2Ly SAo|
== S22 E5F HIAMS HHS =] x| =
o—||—H—|—O“A-| @2}5 oﬁl' ET(D-IE —v—o:i E,"QEA‘I 9|—|—0“k| S A_l )\|E|'8|'J_'_ %11: Hl—ﬁq 3.144cm2/g’ DelE 3_15g/cm3 OJ E%
Sl A2 AT WA/, U HELIHEAZ FE  peae mes umsel
S2|E9t D2Fl2 ol o Si4st B2l B2 SABHL 0l
I8 HUSORM ARUS WA FUS UBUTL ST 2 ) 5 5eoimn
LHO| A< 0|2t EEXME NXRsH= 7|0 HMEsty| w2 o - _ ,
181 & Olfiet STETNS NFol= JIB0l HFBA T 2 oragny age s 2EI= Ha12(Poysioxene)E )
St sHzadto AH MAISH Al
plofiier SHESe A0l SEE 2SOl vioz 50l 232/E DINYIBE 2YY 4 YES vigy B2
M2t 2 =20Ms Al2|2E 7|BICZ 610 232|E 0|4 -
fof 1 o A01||‘| Eb' = KHEH |‘o f S EHPolyurethane)E |76t 2Xte] 37| Mt HH JHE
a2 E S (@] = 1=pyle] T A=
|8 ZEH T RS PR I EE WS S g sah 5w mmg Ml o 3 9 20Dk w2
HISE 23f|Et Z2|HE 02510 AELSIHE HZ5iHS _
S8 el SEMS S0 BrAsE RSO B gug weisiol w12 232 B0l Fig 112 Fig 201 Uik
Sairo| 232120 HSNS BIIH| 9510 FEEHIO o e
) _ 819t 200] R4 EIRl0] AEBH 2ypent 4 Elelo] AES
S U syl 12 23229 7IE24S W ,
A typeS A3
Table 1. Experimental variables
Classification Application method Repellent Test items

25-18-120

- Spray
25-24-120 - Immersion
25-30-120 - Brush coated

- Water repellent(WR)
- Oil repellent(OR)

-Compressive strength(28D)
-Depth of penetration
-Charge pass

Table 2. Physical properties and chemical composition of OPC

. Specific surface Density Chemical composition(%)
Type of binder 2 3 Ig. loss -
area(cm/g) (gfenr) Sio, ALO; Fe;0; Ca0 MgO SO;
opC" 3,144 3.15 1.32 21.7 5.7 32 63.1 2.8 22

1) OPC : Ordinary portland cement
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Fig. 1. Oil repellent Fig. 2. Water repellent
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Table 3. Physical properties composition of aggregate
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Fig. 3. Brush application Fig. 4.

Immersion application

Ttems Grading(mm) Density(g/cm’) Water absorption(%) Absolute volume(%) FM
Coarse aggregate 25 2.69 0.9 59 6.88
Fine aggregate 5 2.58 1.1 - 2.61
Table 4. Physical properties of admixture
Admixture Appearance Density(g/cm’) pH Mass contents(%)
High-range water reducing agent Light brown liquid 1.06 6.5 41~45
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Table 5. Mix proportions

Classification WIC(%) S/a(%) Wiy i)
w C s G AD
25-18-120 53.6 50.1 162 302 928 931 242
2524-120 4556 499 162 355 902 912 2.84
25-30-120 41.0 49.9 162 395 885 895 277

Fig. 5. Spray application

Fig. 6. Depth penetration
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