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Purpose

This proposal aims to develop new repair materials with some engineering
properties of high-durability, low-permeability and high-elasticity for road
facilities exposed to severe degrading environments. The repair material will
also give the beneficial performances such as the enhanced engineering
properties, extended service life and low-cost maintenance to the degraded road
facilities.

Contents

1. Development of basic technology on the organic and inorganic hybrid repair
materials with high-elasticity and high-durability for the long-term service life
of road facilities

- Examination of deterioration causes of road facilities exposed to severe
weather conditions

- Optimum mix design for the organic and inorganic hybrid repair materials

- Evaluation of mechanical properties of high-elasticity hybrid repair materials

- Comparison of mechanical performances with other repair materials

2. Development of applicable technology of the organic and inorganic hybrid
repair materials with high-elasticity and high-durability properties to road
facilities

- Evaluation of resistance to chloride penetration and chemical attack of
high-elasticity hybrid repair materials

- Freezing-thawing and scaling-off resistance of the hybrid repair materials
subject to different temperatures and whether conditions

- Evaluation of bondage performance to concrete surface of the hybrid repair
materials

- Mock-up test and field application

Development Results

- Advanced mix design technology for the high-elasticity hybrid repair materials

- Basic technology related with the hybrid repair materials resisting degrading
factors

- D/B storage system on the performance of the hybrid repair materials

- Application in the field and the practical use by using the materials

- Up-graded mix design technology satisfying the long-term service life of road
facilities with high-performance repair materials

- Reducing maintenance cost due to the extended service life of road facilities

- Securing proprietary and efficient global technologies in the field of repair

Expected Contribution
and maintenance by producing organic and inorganic hybrid repair materials
- Increasing satisfaction of road facilities user by using a high-quality repair
material
organic and
Keywords road facilities = high-elasticity | service life deterioration | inorganic repair
materials
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ol =557 o]l ERS0] A 0.40 35
=Y 2oelE0] HRA U

£73], 0]=2] ACI 318 YHH2oM= 5280l Folle Ao e 4 S3ES AAVIEH
£5 35MPaz ASIL 9one, FNE 2PAE W m2ANg) WAIELES 4
Z7Jotojof &S o]ggt FAIFO A= 3T o UAofu THEo)
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4%

B71A stoluale wB4xje] d5tA 4% H7t

4.1 718

19700 o]% 2As] F7ks A Al lUA RS 2EE AA 9 aBdd ot AA 7
£5]7] oldo] AAgQloL}, &2 =ﬂa45 2x2o] thEt AARS Aol WeAoR Qsto]
MERIESIEEX] 4 ®
FASA, 252)

obx] MAstEIA] 25t Qe A

Tfebd, B ATOIAE o ZA| LA
o @714 Mast BT o
254, W 2 oldRE 2
AL st e gige

waetzur Aol 9480, ABAAMI Bal e AL
SR “71711 AMzs sFstel A 2
qg Esto] 98717 sto|Hale maEtzo] i
Fa0lE =240 gAT 7% jHS ¢
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4.2 A%

o

e

4.2.1 A A8

(1) 2GH
© A E 23YE E2AEEY Eeised T

vele BAKE ALslr] Yste] S04 ATAMEA BT A
B 4.1y 2o

U Z3}A(hardener)o] 22,

sepx 4L

al
P

pEAt S Jix]

gstgion,

/1Al sto]

T

R
.
ZA(main resin)

4.1 9717 AgAel Qs =4
Spec. Main resin Hardener
Appearance Black Transparent
Sol (%) 97.8 93.0
NCO (%) - 23.1
Viscosity (Cps/25°C) 720 500

Component Polyster Polyol MDI, Prepolymer
Mixing Ratio Main resin : Hardener = 2 : 1
Hardness shore A = 70
2 AolA ARERE BIIAl A= KS L 52010 &ohe HeEEHEAHE(0]SH OPC
ordinary portland cement)S A8st3 o ststg 8 dl B2]A MHAS [ 429 2t
= 4.2 OPCY| Py e 9 228 54
Chemical composition(%) Physical properties
. Ig. Density Fineness
SlOz A1203 FeO?, CaO MgO SOg loss (g/cm3) (sz/g)
OPC 17.0 3.8 4.15 67.8 2.28 3.01 1.96 3.15 3,480
(2) ZA1

B ATOlA AHES BAL JALE AMgstRon,

Aol 63AEA] AAEsHA BFstol ALgstTh 1 4.1

Zolct.
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a3 4.1 AF

(3) 2717 B2 AR

977 stolmale martzo] &S 9jstel £/ BB FAAES A& BBA FA
e SZAIS CC. CaCO) U A E0IsH SF, Silica Fume)2 1 : 19) o182 &3elo
ALgslgion], Zi7to] stebde 9 geld HAe & 433 2t

I 43 2 2R A YR R YA 54
Chemical composition(%) Physical properties
. Ig. Density Fineness
SlOz Aleg F603 CaO MgO loss (g/cm3) (sz/g)
CcC 0.6 0.1 0.1 54.3 1.2 43.3 2.65 -
SF 91.2 1.3 0.8 0.7 0.3 2.3 2.20 204,700

4.2.2 WiF 2 NEA A=

2 olo] ALRE 92717 stoluele meEte(o]st UM)Q A58 ulw, Wrtet] ojste] 7)E
o 22 Abst= 2714 weetz(olst RM) 1) Mgt 97141 2 £71419] bl go] ©hE §271A
6}012345 pertz 455 Wi S & 57 uig e Agste] Ade Axstgon], paEe WER

B 449 ZTh o7]H, UMBS 2] 9efete] 2] : AskA] 1 2714 A} = 1:2 1 8 o]
o} 7t 92714 stolEele meeteo] A : Aol v]&e 122 wAston], RI)A B
A FAxje] gepulgo] met 27 UMS, UMI0, UMI2 9 UM14z ®estich. 2AIR] AAre
sto] m&E werte 94 Wio] wel YAstgon, Mt 19 § Dasto] 20£3°C, RH=60%2]

Ao) atestarlol 7t ZAAE FAskic

1 mg o o
o
==

N

PA
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B 4.4 D2Er2 HiS

Mixture ratio(%)
Organic binder Ingrgamc Water Sand ;norganilc
binder mineral filler
RM - 31.3 15.7 53 -
UMS8 27 - - 53 20
UMI0 24 - - 53 23
UMI12 21 - - 53 26
UM14 18 - - 53 29
4.2.3 A4
(1) 757
2 Ao war] RaEtee] A4 Ag Al A Aol 9P uAE 854 Bl 9
stol - AL

O3 4.2 R2Et2 229 AY

neee FAMES AR & A 3. 7 L 28%0lA KS L 5105 “AWE maetao] ¢aZtE

AR ol &t ARTES FAsIAT. R2E29] F == KS F 2476 "Z2ju] A[WE 22
Et=o] AU Y] A= S0l &sto] 40x40X160mm FAIAE UIFC2 PYHTE} 5
APoA Fstdtt. A 2329 RaEtad] RAYEE KS F 4936 "232E Ho 8 =9

™ D KS F 4716 “A|HEA viel vpE2x]70] A e HoypabHo| £5to] Hrtstgch

_27_



I 43 REEIE AT AY

I 4.4 22 A70e AlY




(3) g4

Alde ASTM C 1585(Standard Test Method for Measurement of Rate of
Absorption of Water by Hydraulic-Cement Concretes)o]] &5t ZA|A] BHo] o 5%
of, AJ7te] S0 et & S42RE e 2o ot FAAY AFSIHE 1Y 4.61F o] A
(4.1)xF ol AitstRi.

Aato] 5alg, A

M, (4.1)

of g SAIAIY 2 eHg)

1= §58(mm)
A2t

= ZAAS = EHA (mm?)
d = =9 Y= (¢/mm®)

Plastic sheet
Sealing material

Specimen

50+ 3 mm

Specimen Support

T8 46 QEEl20] 529 A|F

(4) Zo|H3}k
D 2et=29] Zo|HsetE HUtst7] Yot KS F 40410 915t 40x40X160mm FA|A|S At&st
o AEg AN, BEEt2o] oS C1g A (4.2)2 Zo| AFYatct,
Aoz — (X‘“_%?)L_(X“_X“) < 100(%)  (4.2)

zoe g ARAAe] SAA

‘XE)I,XOQ 7_|]-7_|]-
XX, 1 77 AR oA o) SRR
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(5) oAM= =4

vart2o) UHAKPAS AAE] st Al 289 waetzzue 34 MBS ANAC
o, MEZ9 mHo| st &2]/4)(polishing) A& AAIsH &, HXd HFA0]73(LVIOOND)S o]&
st ZARE ZATARe] Mo|HA(ITZ: interfacial transition zone) ¥ ARAILRO] WA= XA |

2= HEYgstol YYHoR BAsteC
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4.3.1 #3874
T32E ERAEEO EAAlER go] AMgEE REREs ditHos HAHA) A9 Al ER
4299 548 gEstE Zlo] sl B Ao 555 neE2o = g e =Ast

&

oo, 1 Aws 1 4.70] YeRygch o JolA UektEo], RM R.2Er2
2 UERD BHE, UMA R2Ef2t 25]7 A2 b g

o, 27171 Aol @gol Fokuol me E2g sl gasie 3

weetas 2o 2ol d3o] UHOR kof §-4uo] e E4540] Wbt Hoz UM

A R2Et2 F P We 529 ol Uehd Zlos wawc,

oRs] BERae] 49 4717 ARl Aol iOWOﬂ oz} §540] kobd R ERAAL
golstt UMS maetzol o] S840 AIUAA 2 A9 7A £3Ed] Ba2g A
e Mgl BARE QU Aol ek A, B stolusl nochasl MEe 1

=2 o
AU HEE st AFTY R 29 dFe A uie AdAo] Bad Jlo=m wHHo

=]

200 -

g |
g

£ 150

= L
=

100 -

50 -

UM10 UM12 UM14
Types of mortar

a% 47 meElee] 229 A
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& AolM ARERE 55F R=EEo AMPE dFRTE S U o] 13 4.80|tt. o] 1
HollAl & 4 ko] RM R2Et29] HEF =+ Mol S7ietol] met 4= dedo] duAes
37 U= Jeg RAMEQG 22y UMA] R2et29] dHdes Mol #Agol RM 2=
El2sch dXsHtA AA Ueten, AMPZe St O Ak ¥etk oK l Al YERA] 9=
Aoz PAET. I o]lg+= RM R=2E29] F&, 3744 2YME =24 AP 57t
T2 A]&4AQl 232 o2 9lsto] portlandite, C-S-H 59] 43}20] AAgjo] x|&4AH0z2 Ox
F=7t %7}8}9";24 UM Beete= &4 2 Gz o]foixl R7A A7t gges EAgH
ez o PEG= YAE7F 3A] b2 &oz oo
st UMA Z=2gt2 5 2714 AgQ o] duidoz whe UM12 ¥ UM14 Z=2Et=29] QF

gefo] Mo UM8 ¥ UMI0 R2Et2Hrt 9&E7twr}t tha 37 yehts

ool
|o

50

40 |-

20 -

Compressive strength, MPa

UMS UM10 UM12 UM14
Types of mortar

a9 48 meEee] ga}E Ad
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2 SIS UErd ZlozM, 13 48004 AAH
2 AT} Uehde & 4 9l oA WA, RM 22etzo] [ 3
2 bSMPaz UERS ¥FH | UM8, UM10, UM12 ¥ UM14 R 22 AR F oA 2t
7 10.8, 10.6, 10.6 ¥ 8.1 MPa® UEPFon, A 28LoA= UMI2 2 2EI29] A E7F T4
=7 Yehde ¢ 4 9tk olajd At Uehd o8k UMA m2et2d Aes §717 Aol

qoz wi B/ Ajzete] Aol goyy] EoR W mebd,
S2AHEE WANRES HAA £0F 040 BYE ZHL YA UE
M

w22t UMA w2629 o] Ege 7oz mu.

|d
ol
N
L O
rlr
U
o
3n
o
ru
u)
ru
1o
=
ol
T
ol
0%
K1
A
>

1

|o

Flexural strength, MPa
@

UMS UM10 UMI12 UM14
Types of mortar

JH 49 REE29] 74 At
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Tol AgHE M2 S4 F M 5% 8

BARY BAZES daty EaelES Uy B
8 BaREe RAEL 1.0MPa ool Has|Ee

=5
A % otyolH, KS F 493604 = 32 E
S

102 ¥ Agol A9 woetzo] Y 3 % 28Y RALE SYAUIN, BAAE 5
N& ulistel Uerfoich o JRolq & 4 9lFo] RM@2Ef2o] RAky
St KS 71E(IMPa)g 435t UMA| m2Er2o] Rarbeo] ulstel A

EIES @ 4 20k o ST RM D2ri2el A1% 269 S of 2MPadl 9 UMA B
SEf2L Bjgo] BAglo] RAZFES} oF SMPa o] o= WA Yon, 3] UMI2 ReEl2g] B
At of 5IMPazA, 2714 MRS s wol AHEF UMI4 Baet=uct osly RAgE

ulslo] © 2517 Ueh)= 7102 stolg|olc),

ozt ol UMA Ret2e] ¢F, ¥ U PAYE Y HAARY H5EUAH FHHo
ol % W, UMI2 BErizo] HET S Azel el A9l wdE e e

Bonding strength, MPa

UMS UM10 UM12 UM14
Types of mortar

I 4,10 2 2et=29] BAaP4 e At
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433 545

4 4112 555 Z2E=29 #HES E/J(surface absorption properties)s B71sH7| 25t
of ASTM C15850] #sto] &g 7€ H 28UoA SF4& A(absorption test)s 433t AutE

LFER Zlolct,
wa2et2o] 548 Sgdute] B2y, RM R2e2t 3ol Zvtet fgo §480] Aasts
Z0® Uehgth £, 3% 411 (a) 2 (b)) A 7 U 28Lo|A RM B2et2t UMA w2Ere
of ulste] E4gol UJ9 A Uehd Zloz wAwgch Jeju, UMA Baetzs diate] g
o] E4g0] e A Uerdozi, A FOR £80) A%/t odle oz AARE L

10

(a) 7 days

I, mm

0 200 400 600 300 1000
Time, sec'?

10

(b) 28 days I::\'[S

I, mm

0 200 400 600 800 1000
Time, sec!?

O3 411 BEt2o] F48 2k (@) AY 7L 2 (b) A 28

U
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4.3.4 Zo|¥Hz}

O 4125 2 APolH AR 55F D2etzo] Zowst 584N WA AHolch £/
M2 RM 22Ef2e] 49, 27|AgoA Yooz e s%o] wAsigioy, UM/ Bace
L 9 AE R A AR ulgel BAglel olWabt Atios gslos ekt A

% 40971719) AT mew, 8717 2 24 Ales &8d
oF

(@

S MA| 2 =2et=29] Zo|Hshrt
U, RM R2E2Ef2Es f707 A|HIES] Lot 3 HotE/doz Qlsto] A7) “Hut
dAYste] -0.08%7g =0 ZolHelrp WA oz :

CHA| ‘QOHH UM7 me2et2s slshabeo) o5t x|Awsly AlgjRlog Ao, xjao] Z7}oj
o] AFE dudor A2 Sog AV|AHY Zolwst: RM Z=2Et=0] v]sto Atg A

0.1

0.05

Length change , %
>

-0.05

0 3 6 9 12 15 18 21 24 27 30 33 36 40
Curing, Days

a9 4.12 weEf2o] 7lo|Hs} A}

=
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4.3.5 OA2x 24

T ZEAEE AMESe 232 E, R2EE 5 AJHE FehA|(cement matrix)= 742}
et 2R Atole] HoldA(ITZ)o] EANsHY, ITZ9] /dAof wel A|WME A9 F=, 7
U+4d 5ol 932 nlx|A EitiHong, 2006). £ AFoA]= &85 L2EL29] 23513, ITZ 59

-[ol'

al
=2
_]

O PE E4S DA ¢
a2 4.13-4.150]] LERY|Qict.
03 4132 AWMED B ARG AEE RM RE2Er2o] old 2A(X50)E LERE Jo2H
o] TFoR WA S WAL 2 9ok o] R

% A=
sto] BAj mARIo] v]@A WEo| Moldd U o] FTo| Exfsta

o T

stof WFAUFS ol&sto] nNzAFES WHICY, 1 ANE

>
ol g
|m
>

L fo
o
ot
=2

ol

1z
1
a
uju
o
—{m

=

paS)
rlr
N

ol
ol
i)

4=
o= 71] LEhte Jloz 7‘*}510“1} ol UMA m=2gt2o] Agd f7A Mz F&4d0l
i, Y Fr1A AMzot detAY 2AFES ATWsH st 5=9] Aol doidez A
LtERd Sto = weheoh
UMA| Z2e29] dijgro] mg 2AFRY 5445 WEsh| ¢sto] Hadn| gy o Z2g
29 nNxAFxE Zgste debd o] IF 4.150|ch. o] oA UM8 R=Et=(IY
4.15(a))2 4%, UM14 Z=2ep2(ag 4.15(d))ehs w2l A1t 24 Atolo] &=o] dux<
2 DA AAA Qe HS g 5}0“%. ol UM8 2§29l 3 274 ol g0
A {71A Az gulEe] duidoz wWob mAiete] ZgHo] SAd stoz HHdoh o)y
ﬂ} 7*01 UMA R2E=2s= {714 é%‘xﬂ o Z7tetol wet ZANeH AN} FA= o] SUts
2 UERen, 2714 Aawh 2gA=E gt RM RE2E2o] RASREND fR7] SRR
Atgeh BEE29) X’“%”W} daidez DA HEls e skl et dekd
*EEJEJ HAre2H F771A stolde= SR
(@)

L U Rl B2 ARt s A

X 4o 2 ap

0,

O.

|

|1

r|

o|r rh rulm u

X100
X50

I3 4.13 RM Z2EF29] 0[N3 R
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I3 4.14 UM12 Z2€et=29] njN+x

(c) UM12 (d) UM14

I3 415 UMA Z=2g29] njNLR H]al (X50)
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A5%
82717 stolmale wagjel YAHS Bt

5.1 7] &

£32]e5t AU £7] 59 olMshets Sof wEEo] SASE AL AL kot UGS w

Hog AbgEs AAA] Ei sjebdste]l @ste A atalo] ostel el Fo tjE A
E 7x20 TRLYL !

Ut iEHEPIE gttt o] 2lo= RFsfol
s YF

7_5'1' al 50

CISI=s 751’“3 Hlg= %@3}01 ot 288 F71sto *}%ge} # %12'34, oe 299 Aj=et o
=]
A=

L
)
)

s
Hta)
2

Do
2a)

N
-~

>~
ol

%P

ol
=
N

oo
i)

ol
=

K

Al Al 01]’\1 1 7‘““‘7“0] 7“47*‘4 o= F7he ez 7|dient

FollMe f7A BadirEnt GAA oo, AegAQl 2" AR /1A Aot ©at
da H APEY 77 AHes 295t AARE F771A stolBE EaAiro) AAIYY AT
B ]

=
4. grole AEAY, B2 AP, A A4 ARY 5 O UPSE B,

E g2 A|MEo d& 2 wi
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5.2 A%

o

e

5.2.1 AF&A|2

ol

(1) 2

AR

+ KH

TolA ALgE AFAE 4.2.100 7148 ATt FUF MRS AMgsort

F_Rn:

(2) 2
B ATolA AR Al 4.2.10] 7129 2xi9t UG RS AHEstAc

Q) =7 =2 A

B A0 AFRE So0A FBA FRAL 42.10] 712F AR AT AL ALgsigc)

| Y

5.2.2 |3 U A|3F] A=

LI

Ao AFRE 92774 stolBe]lE(0]3F HRM, hybrid repair material) B 2Ef20] ALS

Alzsklen, HRM EEE}EE %EJ%HIEH ZA @i}xﬂ D BI)A FAA = 12 129)

2 94 Rl g2t st
o, AR 1Y ?— g3sto] 20+3°C, RH= 60%4 #7190 &esdtaT|oA 2 ZAAS obAsEteict
IRM 2 HRM T 2E}2 vty ® 5.1 7ot

w
., Grtstr] fsto] 7]Eo] &2 AREsk= F71Al(018F IRM, inorganic repair material) 2 2E}

=
II‘T‘
|o
Hu
>
P
_0'1_5
38,
_CL
Hﬂ
ﬂ.l
_[,'1
l'LI
of4
el
2
Y
o
o
19
o
£
i
M
o
u
m
u
g

# 5.1 222 wig

Mixture ratio(%)
Organic binder In;l;lgdaer;ic Water Sand InOFgarfliiﬁe;Hineral
IRM - 31.3 15.7 53 -
HRM 21 - _ 53 26

_40_



)
ol
oL
2L

tlo
)
N
ol

3 A Fst7] Ysto] @100x70 mm Z=2Et2 FAINS A|Afsto], 4

R 7S A7 1494 AAlsER e, ASTM C 6720 &s5tof tid 140l 24 & 5040]=

2 &= AAISHRIY. E, of 10#o]Z uitt R2Et2 gHoA Held AALPT

Aot B Ao 4% CaCly, 4% NaCl @ J&58oH(4% CaCl, ¥ 4% NaCl 58O
2 1

P 3EF F8HS A&stlen], of 10xo]Z ottt F/F400l regentg AleF
o

mo o mo 19 o
A okt W

7

a4

ol

5.2 2AIEY AYE A

oot

Type ASTM C 672
4% CaCl,
Solution 4% NaCl

4% CaCl, + 4% NaCl

l4day Water Curing

Curing l4day 23°C, 55% RH

Freezing & Thawing | -17+1.7°C(16~18 hours)
Temperature 23+1.7°C(6~8 hours)

solution

100 mm
mortar PVC

(2) 5253l AT

A8l A AP 40%40x160mme| 25 FAIAS ARt &, R2Eao] Jrudg i
Hsto] AP 284 FAIAE ez ASTM C 666 Awo] &3t 2
EESAIAIY 2271 4°C oA —18CE HA tA] 4Coll =Zsh=

r 2
>
o

=
e
i
o
2a)
o%
ol
o
2
|o
=
=2
w
(@)
=
i)
it
[
=)
0
K
[ru
m
[ru
ok
o)
2_2
1o
o
o
ox,
)
4>
wE,
i)
ot
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SEl2o] JUpSEAL B AFNSHE T A (5.1) L (5.29 2ol APgstect.

Ao FolELS H7IsH ]| Yoty ASTM C 1202-97 (Electrical Indication of

Concrete to Chloride lon Penetration)s 27t0 2 5to] dAo]2 ANEXIFAHALE AJSIF O

2 sHpeE AR steic

—_

A
N
T
)
cE
=)
ol
N
N
i
2]
19
ball
2
pw
2a)
>
o2
g:E
ofm
i)
2n)
fu
opt
olm
i)
r)l
ol

531 o, A2 SAA dlFA] ZHS shL o] FAAE AlREHV]E
of Eoh A" 2{F A & Cell 19= 0.5M FePHEF(NaCl)&H, Cell 201=
E
E

=
stoith E3h daoleo] AR Zolg U] ¢sh 0.1M AL

i

oo > o
0%
Pior
my
rlo
H

Item Condition
Cathode 0.5M Nac(Cl
Electrolyte
Anode Sat. Ca(OH)2
Applied voltage (V) 30
Thickness (mm) 50

SR R F RSS2 T3YE AIFAl gl 30VY AFRAYS SAAIZIEA AlFA
= ]

29 A

fin}
o
o

buor
N
w,
.%
oo
(@)
)
o
o
ofo
ell]
o
Q
w
(@)
M
N
N
i
lo
x
A
oX
ol
ok
ba%)
|o
=)
e
oX
i
i
=il

Q=900(1, + 2L, + 21+ .... + 25+ L) (5.3)

Q = &5 A5HF (coulombs)
- 42 -



lo = 27| A7
It = ti2ofA 2 HAFZHA)
gt =4t

e 2z

§ WyplEe & 549 2t

E
-1 O

B 5.4 & H771E (ASTM C 1202)

Chloride ions permeability

Total passed charge (coulomb)
> 4,000 High
2,000 ~ 4,000 Moderate
1,000 ~ 2,000 Low
100 ~ 1,000 Very low
< 100 Negligible
(4) APEA A
= AFoM= JSTM C 7401(F2EQ] FHFX| ] ot WorEd Ald WHg)oll &5t AF A&
AZ7d Alds AAlstAe. #2717 % stolBe|e R2Et2 S 50X50X50mme| #FHlZE5 AHE-SHo]
ARttt £3h, #F A & FAIRE B35t 78 ¢ 25dA8S AAlsHRT. 18] 5.339 &
o 5% H;S0:8%0] A AlZ1 5, A=Y o, YEFZE U LWAsHS St
(5) UV 3
5 5% R2e2o Yde Bk gt UV Aad AW At 4d dBoRy
DEEE g9 JYEg F4siglen, Ald 2442 UV Lamp A typeC= £3Y5hit. 578 Al
- 43 -



, 24, 48A17to 2 xR 7d5}0]

@]
Wysfo] Mo Wk} sYwo| WatE SRYCE

=4 1P ol(340nm)oHe] FEAF L HE

o[o
ruE
mlo
OHH
oln

55 Yo Adwd
AP | AEYY AMEA7] w4
5t L3t /50 Mro] £XS E |7t 40mm*A|2 | KS F 0911/ASTM
B off ARo] WghE & =fel 40mm E1164
N L3} A/50] M £4S £ |7t 40mm*A|2 | KS M 3026/ ASTM
o 3 3ol Ax2 Ax|g ol 40mm E313

a3 5.4 W2y A7
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5.3 A%

o

23}

53.1 AF2Y A
B APoE ERANZ HEEE BamiRe] AUAl] ofF AT BIs] stol
ASTM C 6720] F3to] maetzo] AAAx Ay U@L AAlstch. waErao) A7

=

olt
e

= SXA717] Yoto] 4% CaCl2, 4% NaCl & HS389M(4% CaCl, + 4% NaCl)9] 355 &
Agotel HaRlR A BEet2o) AAUY AFYS Frlstgon, 1 g 13 55 (a), (
U (o)l 22 mAlskct,

aF 5.5 (a)old &

)
Z o fo

& Q1%0] 4% CaCl; &0 w=Z% IRM Z=2Ef=2= 5040 oA of
0.26kg/m? A EO] AF|Ualako] Aty vl HRM D 2El2= = xlo]ZoA] oF 0.07kg/m* &
Lo o A2 @ UEUAT. 22y, & AFoA RAFE IRM 22829 AAAYHFE ASTM
C 6729 7]1%<1 0.8kg/m” o|ate] o] UEh} HLrje Xg w2Et20] AAYY APd2 oA
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ABSTRACT

PURPOSES : The objective of this study is to evaluate the performance of combined organic and inorganic hybrid mortar used as repair

materials (UM mortar) for concrete road facilities by comparison with cement repair materials (RM mortar).

METHODS : In order to produce UM mortar, four different levels of inorganic materials were adopted and the ratio of main resin to hardener

was fixed at 1:2. For comparison, RM mortar made with cement repair materials was also produced. Fluidity, strength characteristics, length

change, and freezing-thawing resistance of the mortars were measured at the predetermined periods. In addition, the microstructures of the

mortars was performed on the 28-day mortar samples to examine the properties of the inferfacial transition zone (ITZ).

RESULTS : It was observed that the mechanical properties, except for compressive strength, and freezing-thawing resistance of UM mortars
were much befter than those of RM mortar. Furthermore, showing a densified ITZ properties on the UM mortars from the microstructural

observation, the usage of UM mortars exhibited a beneficial effect on the enhancement of mortar properties.

CONCLUSIONS : Itis concluded that the application of combined organic and inorganic hybrid mortars is a possible option for the repair

of deteriorated concrete road facilities.
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Durability Assessment of Combined Organic and Inorganic Hybrid Mortar as

Repair Materials for Concrete Road Facilities
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ABSTRACT

PURPOSES : The objective of this study is to evaluate the durable performance of combined organic and inorganic hybrid mortar as repair
material (HRM mortar) for concrete road facilities via comparison with that of cement repair materials (IRM mortar).

METHODS : To produce HRM mortars, inorganic materials as binder and 2 mineral fillers were adopted. The ratio of main resin versus
hardener was fixed at 1:2. For comparison, IRM mortars made with cement repair materials were also manufactured. Compressive, flexural,

and bonding strengths were measured at predetermined periods. For durability

nt, the scaling e, freezing & thawing

resistance, rapid chloride penetration resistance, and acid attack resistance of those mortars were experimentally monitored.

RESULTS : The durability performances of HRM mortars, especially with respect to freezing & thawing, rapid chloride penetration and acid
attack, were identified to be much better than those of IRM mortars. This result implies that HRM is a highly promising and versatile material

‘because of its excellent durability.

CONCLUSIONS : It is concluded that the application of the combined organic and inorganic hybrid mortars is possibly an option for the
repair of concrete road facilities exposed to aggressive environments.
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combined organic and inorganic hybrid mortar, repair materials, concrete road facilities, durability, aggressive environments
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Analysis of the Cause of Additional Facilities Damages in Concrete
Pavement
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Abstract
This study is to analyze the causes of damage on additional facilities in read. In this study, lab test
was performed using field core sample. The result of The compressive strength of concrete is met with
the design regulations. However, the chloride content of in concrete increased up to 2em. The microstructure
and reactant analysis identified an expanding substance on the surface. However, as the time increases,
the depth is expected to be deep.
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Strength Properties of High-Elastic Hybrid Mortar

A ol LR g
Hwang, Jae Nam  Lee, Seung Tae Ha, Sang Wook  Park, Kwang Pil

Abstract

This research provides the baseline data for choosing the inorganic/organic hybrid material as the repairing
solution by analyzing its efficiency in securing high vibration resistance and very low permeability. As
a result of analysis of the mechanical properties of hybrid composite mortar, the strength increased with
age. Therefore, it is considered that an inorganic binder having a certain amount or more is required for
high strength development.
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Abstract

This thesis will provide the baseline data of a suitable road repairing solution by analyzing the
freeze-and-thaw resistance of inorganic-organic hybrid mortar. The resilience of polymer mortar and
high-elastic mortar to fieeze thaw resistance showed that the high-elastic mortar showed excellent resistance.
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Evaluation of Freezing and Thawing Resistance
of High-Elasticity Hybrid Mortars
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Shin, Dong Hyuk Sim, Bo Yeong Lee, Seung Tae
ABSTRACT

In this study, the evaluation of freezing and thawing resistance of organic and inorganic
materials {referred to as high-elasticity hybrid mortar) with a high durability, low permeability and
high elasticity, not cement-based repairing material uged on road facilities deteriorated by climate
change and environmental factors. As a result of freezing and thawing resistance evaluation,
high-elasticity hybrid mortar showed hetter freeze-thawing resistance than conventional repair
materials.
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Scaling Resistance of Concrete Mixed with Mineral Admixtures
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Park, Se Ho Cho, Young Kyu Lee, Seung Tae
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ABSTRACT
In this study, scaling resistance of concrete mixed with mineral admixtures was examined. Based
on ASTM C 672, the scaling test was performed. 2 types of de-icing salt solutions were applied
to the surface of concrete exposed to freezing and thawing environments up to S0cycles.
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