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Development of shotcrete material and hydrodemolition leading rail

for repairing the deteriorated concrete piers

7|127|A1 2

e
A

; By wupy er
2 ¢] iy of X N o5
g me__ﬂ:.ﬁlorﬂ s
= 5 Mﬂﬂ%ﬁ%% Hw%
H X —_ o) T — —
o® B <P N 5 o JaSH ]
R MMJL_L,W'MHHOH wa
Top 2 : 9% of & Jo X IR
gu g iownuﬁiﬂﬁmﬂﬂlu._ S
mﬁ@% ,m_L I T CN Ho o L,
LHEY 5T o X EBEL 28
.|_._.._|L. W —_— E#E o .A—l ME w
10 NO T M :O.T__ Z_l .HL nNE JHL ﬂ_]ﬂ m 1,
o B T S
ot B H T T 4w
IO B L IR S A
m Mo zr BN dn N 5z O wp
§ T o R Pog ™2 My
£ g Jznﬁdﬂdﬂﬂoﬂ&._m_u.@“ﬂ”
< 5 oMb B o gp of ST Ak
2 8 R e BT
o =1 ~ WL
_ 2 ' po o NN M o go
mﬁem iﬂmﬂatﬁﬂaiww,@ﬂ'
2R E W T H g o ® o B oM oB
It e CIEECH B uua.c._ N
ROZ0 0} & X E_ﬂmﬁdu._oqo_uﬂ__o
N € &) o ﬂﬂﬂﬁﬂwwwd..c_oizgﬂ
T Boax oo X 2
FeH Y ET I R TR
b BEwmw N
5% My 1o o | o o 15
ST O ®E T gy
§ W% B @< B oo
2 T X ® o S
8 W ﬁwaWOQMﬁnemxﬁﬂhﬁﬂ
g 3 oI A B I < 4 -
9 $ C#EQLQEWATLWWHEWMU,@H
33 = RO R o R o
st LEfgritpzes
oV o g 1|0 _— —_
T £ ?ﬂowaﬂo_awﬂ%7uuio
cETu R B N ok
e ©w % A& g
GRS R W GG <
2 3E sz 0 4w
qm,%ﬂ/llle_ﬂ‘_:tuamuui
= . BT o R B9 oo K
S oo m © o ™ -
= m}
< %ATE&@E_..._AIla wpo®
g R I AR s T
s T Wk s oop o Do =B
© ofo a1 ,c_.:_ - X Bl mo w"_ W G
c ~ —_ T
2 o r g Eay e m o N
z Mofo WX RS o O A
: W oW N 5 W oG O R A
i T W T W oOX o =T

2022.09 33

=

172 M3



o YA&ES o 5EE Aol §Y

=

=

LZ3 e
Sict

R

&

S

2 9

sfof Aet

Ak
A
[

3l

&

A

Technical Articles

o] A

gH|

7|E71AL 2
ZF

T
o
"
B

e

1

otERe-= o] F8to] ¢

FATh =g

25|

o} A

s

A

A

(d) 22 0|5 F=aflg

[c) &3t ol R
le) 2|=

|1X] Magazine of RCR

3|

+

=

Xt




U £33 E HLmlE i

s

¥ 3, 282

<+
X

%0

o

Yotk =

ol %

I

2405, KS F 240801 27

A

Sk
=

3.1HY

.
N
oj
1oR
<
el

00

4

A&

o

A8
o

]_

4209
o7

91

3t 7

KS F 245691

N

(RCPT)

At

9|

)

KSF 2711

oA & U0l Internal Curing

i

25.0MPa, AE 284 9] =74 =

o YEYEE

3Y

58.2 MPa%

7o
53

i,

G|

A= 2849

=
Z=7H 1011 MPa2 57 S74=gloH, <1 2= 454

of uk

<

el

W
Ko

Faol 2 FAJY (RCPT) 2 57423 777 Coulombs®

[z ]
=

7hElgon], <18 3ye
Asfolth A% 14% 7150) 54§

9

3

4 4

£4

o

2ol

3

Fem, 300 Cycle £80f 9

i00

(Enened) Lady

H

F

3
=

[X 1] BY

184 409 322 9.2 9.2 1202 407 3.22 0.46 1
AE : AEX|

75

o

pa.

gl

NF : XK

b

ol

PP:E2|H &

K0

ES

H

1of

SF:d2|7t

2022.09 35

=

172 M3



7|&7|A} 2 _ Technical Articles

. 1 2109 100

2 2099 100

1 2073 97
30

2 2064 97

1 2113 100
60

2 2088 99

1 2087 98
)

2 2071 97

1 2088 98
120

2 2069 97

1 2056 95
150

2 2023 93

1 2044 04
180

2 2011 92

1 2016 91
210

2 1992 90

1 2001 90
240

2 1987 90

1 2003 90 5. Mock-up Test X2
270

2 1979 89

1 1976 88
300

2 1940 85

4, Mock—up Test

41 =2 M=

2 7 8
X B71E Slote] mzko] AnEe A on, oy w7t

o8 thaa 2t T2 6. [T mRrS A 29|

<7 1 25m, %0l < 4m
- R 27

* Z&= : 40.0MPa

« $AET A7 $13mm, 1M 250 mm
< PRAEL A4 ¢13mm, 74 300mm
« JEF7] 1 100mm

36 StEZAMESIXIRSEIE|X| Magazine of RCR



R ® IULeS 0|SE Sstwzio| BA A £32|E Bz T

hrojch, w3t 519] 1] Sweden Aquaget®] A4t £=7F 4.0
m*/hr}l A3t Bla Al JiE o Qg A £EE HE
Eipei=g

4.3 Mock—up Test =3 2|E Zn}

2d 2ol X e Az drpi Aol & RAElow, <1

D2 Eexis 29§ Aot =1t —f‘:—‘:‘]’é}Ol s A
=9 YA S FES o, Sto|ER eSS ARESHO]
4.2 T4t Mock—up Test Zu} SuleE o Q2o BALS 2o

128, B A opRa|

<3 5> Mock-up Testoll A Q] 3zt =8 14
& Zu|e] AlY Ao, <I8 6> FEH Y ndirE 5. =

o3 AP0l

22y fUT A2 fFiRol osto] nrdds fEY =g 1k Fulo] A% gAE ATt 7]E 9l
HI7F ol Ao s AR on FAHESHE §F o Au|Hot 923t g&eg 2o A&z o] 7|40l
o] 22 E9] At o] o] ol et 7153 Ao 2 Hojxn, 7|2 A= AH|o] WY A2 512

QA Y FRle A R TI 7F208m MZ 11 3o gu] A0l ofFL AZo|A ] AH&Al0] Holy Ao

! 55em 54 = muhdc) shAlgh gu) 28 W Fol i Atk ol
Eof PRPA o AR E = A HE b emE 2HTE 2 ot O At W3 BEolt) w3l /|E REEE By
o =R A WA AT F 52029 Altel 225 s} okl A% Y Uldo] 948 e ARALE
il

on, A AE 5 cm 71FoIAN Q] M £=E 6702 mY  Ab|7F Y H|RS A7E 4 Qe Ao wekyt

mlm Flr

223

1. ENE 280 QAT TIQAIAE 0|25t G1Y 2Ta|ETXRE H4TH Y StRETa|ESHS| SHAis| =2 2018, 30.2: 729-730.

2. MU, 273, @47, & L2 Hydrodemolition0f| 25t 232|E Y7 | MOtS Y5t AEE G CiSHE: §g|h._——£x' D, 2009, 29(1D), 73-80.

3, ZME Az Al 0|28} & AT VES-LMCE B4 - BZE ARS20| BRI of 0|X[= Hydrodemohtlon_l o5t St22 32| E5HS| skatlE] =27, 2006, 397-400
4 MYUZA B, 222 247, & AN Z2|9|A £32|E9} Hydro—demolitionS 0|25 ZAITAZS H4ZH JiY SIZE32|E5H5| Skarl3| =27, 2008, 797-800.
5. Z|ME, MG, FHAM, 47, 27IH, & U T14s &4 £32(EQt M BHARIE I%"J BARZEE B38| RN WIL iStESS!S| ste

CHS], 2009, 23852388,

MOMBER, Andreas. Hydrodemolition of concrete surfaces and reinforced concrete, Elsevier, 2011,

WENZLICK, John D. Hydrodemolition and repair of bridge decks, 2002,

SILFWERBRAND, J. Concrete repair with shotcrete, In: DURABILITY OF STRUCTURES. IABSE SYMPOSIUM, SEPTEMBER 6—8 1989, LISBON (IABSE REPORT VOLUME 57/2), 1989,

ZAFFARONI, P, et al. High performance shotcrete. Lindustria italiana del cemento, 2000, 7.8: 598—602.

10. YUN, Kyong—Ku, et al. Hydrodemolition and its Effect on Bond Strength of Concrete Repair. In: 10th Pacific Rim International Conference on Water Jet
Technology, 2013,

11. YUN, Kyong—Ku, et al. Effect of Hydrodemolition and Cutting Diameter of Pull—off Test on the Bond Strength of LMC Bridge Deck Pavement. In: 8th
RILEM International Conference on Mechanisms of Cracking and Debonding in Pavements. Springer, Dordrecht, 2016, p. 641—646,

12. YUN, Kyong—ku, et al. Rehabilitation of Marine Concrete Structure with Under—Water Hydrodemolition and Sprayed Concrete, In: MATEC Web of
Conferences, EDP Sciences, 2018, p. 07009,

© © N o

173 ®3= 2022.09 37



