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An Experimental Study on the Properties of Durability of High Strength Concrete
Using Domestic * Foreign Meta-kaolin
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Abstract

As the high—rise building increase due to the gravitation of population to big cities recently, it requires high
quality and high performance of Concrete, As a result, people are keenly interested in Meta—kaolin as new
admixture favorable from an economic perspective, which has strength and endurance with admixture at the same
level like Silica—fume, Accordingly, as to Meta—kaolin, this study was to set by three levels like domestic one,
foreign one, and Silica—fume, the water—binding material ratio 25%, and four level substitute like 0, 10, 20, and
30(%) in order to compare and analyze the quality durability of high—concrete according to the substitute of
Meta—kaolin applicable with replacement of Silica—fume, As a result of performing experiment it was found that
when water—binding material ratio increases, resistance of neutralization, carbonation, salt damage and sulfate
decrease, and when replacement ratio of mineral admixture increases, depth of accelerating carbonation gets
greater. Also, the combination of SF and MK—B favored resistance to chloride ion penetration better than MK—A,
and it was found that when replacement ratio of binding material increases, the resistance to sulphuric acid
increases. Therefore, based on this study, it was understood that meta—kaolin is useable in replacement of

silicafume,

4EZ

71 9 =3y - oM olEFSE, MEiThg, 1

232|E, Y74

Keywords : Domestic - Foreign Meta~kaolin, Silica-fume, High strength concrete, Durability

1.4 &

AR, =4 MFSR 9
ot ZAEE nEHS
oA o]FolA gkon, 11 3 121 4
o] B8t AYRT Aol Eetololj4], 1
HE7hEo] FE 3R e AgHI Q)

53] AP A=Y WA oA 9<mste] a3E
TAREY WElsto] a1 e = E3e B g BEED
et olHEt Hel7lE Tt ARt ATkE THHEAME AR
o oA fEE vlEplERo] AR EIAR FEED
it

HEFEEL 7128S oF 600~800TC AAAI7l & Yzt
sto] AR A=E ujEs} 3 A0E H|EHFHo| D2 4]

1% AEE
) 9% @
-'\121 lg_g “IABI

HRAs718
sdfanEe,

* s, SYdedsty A&Fe, Ay
e, UdEdqste AEgeEt, ATy
e AYY, SYdedEe A53eT, o, 3

239

dEete] LET BN o3 2717 R A7IGE Ed
< B8 UT4E $A Avle AL JlenR HepkEds
e ZACE BE3hd E ANE €8 7 & AeE
i, Seld AzEE AR 9 WA Aide] st
S W3E| G AAFe|ME ofn) AED}E] §=
o 2sHA AZHAANL & FAoeh

£, I3E FIE AxA AMgEE AR qAA
g ZaEY B4 /AHEeR e AH AL Sle A4
oln, LEute] 7% 7hedol TRt diFF ka7t 2t
FolAH AAAYAo) Thgstol RF wQlell efEse dEl7t
F& AT = Qo] 4 HAlaIE 7HAE &

Hehy, B ATeldE Aepied dAdE B8 e
delrhede] Age] BE 34w Eagee] YPEA
g Wl - BAste] 1 A%E FHskA S




2009 EAUSURGY =EUHA 12, $H Hlok)

2. 4948 9

21 AEAE

= 97 AR A AR2A E4 /M5 vEke
S AR I ZaYEY YIEAS HES] 93t A
AL & 13 Fo] MAsiglon, wige & 29 Zo] 4
ARt mEFhe A derlEy X|3go] e g3ke B
A3t7] fste] vlelrlEAe FAl o4t At 343
I E-ZA¥Aul 25, 35(%)-4 2rEog dAsigoen, o
e R HrlEY 2FE-2 0, 10, 20, 30(%)9) 442
o2 MRS, w3t 2R3N ¥ AFFEL A 1o U}
Ehd uiel Zon, MR A5} g, SHIYS &%
i

() &g

2.2 MU

Hephed W Aaskael g-dale] He
SPEY YTEAS B St ARPEoRA UMs
9% 2njold BAE AETA0H, AR FUL HHAWA
ol e WAE Tasjseke P AW Aze 2U4
& wstuz dmeiz Pie Aesid,

HARES 2% 1914 Yehd vie} o], BAE 2 &

e &2

E 1. A8AY BAE FU F 3023 AHGE HAstRed, s
g2 FE IEEFAE H7KY 6027t Y-S AAS & FZ22A
- W/Bi(::;/ 25;65 5 £ 53t 150%7t vyS Akt
_ ﬂ‘l
FeIA x| 25 -—1_’—70}_E % E]E—'] LH'?"“HO]] “1:]_'7‘\5_]' }\]go KSA]QHHﬂO]]
E50 AEE% 0, 10, 20, 30 ot Ao, gl A SuelA 71EskE Ad
23 58 MK-A", MK-82, SF° Hho] AR (2Mm)ste] =] dE9] JIS K 8986'9] ZHHIE
NEge gaol, S48, gy B ol8% TN AP WS Fatgch
"I olEshE R, 22900 HEIRE), dA2|51E
FeIx
¥ 2 Z32E WY 2
=
1t Weightlkg/m 2HSUSH
W | S Rem:::mem W Unit Weight(kg/m') HRWR - nl T .
o | - o AlHE 2EI2 .
e | o ratio(%) /) c s G AD tl =8
= Hezgl2
0 660 [ 651 | 983 | 0 | 12 Py - - =
MK-A 594 | 643 | 975 | 86 | 15 Tooen
10| MK-B 594 | 644 | 97 | &6 | 16 2 Auy ex YEMT sz sz
SF 504 | 637 | 967 | 66 | 21 a2 1. Heluy
MK-A 508 | 637 | %7 | 132 | 19
2 | 40 165
20| Mk-B 528 | 639 | 970 | 132 | 21
SF 528 | 626 | 950 | 132 | 26 23 A2N=
MK-A 462 | 632 | 959 | 198 | 24 2 AoA AR 5ol Bely HES ® 339 g
30 [ MK-B 462 | 635 | 984 | 198 | 27 '
v @ o5 [ o |18 | 37 3 ABNES Sy AN
0 472 | 748 1042 0 | 05 e goly M3
MK-A 424 | 742 [ 1036 | 47 | 08 Nele TS —
10| MK-B 44 | 743 [ 1087 | 47 | 10
SF 24 | 737 | 1080 | 47 14 [ A HETLSE LT 253g/or, FUE 10,000ew/g
x| o MK-A s |57 78 | 100 ] %4 | 15 Tl Al glElTH2E U 250g/r, HUE 12,00000m/g
20| MK-B 377 | 739 | 1032 | ¥ | 16 NEIELE T 22g/w, EBtE 200,000erg
SF 877 | 720 | 1019 | 94 | 22 z2n UE 2600w, EFE 076%
MK-A 330 | 734 | 1025 | 141 ] 20 ey A= 2oy S7E 0o
20| M8 30 | 736 | 1028 | 141 | 22 nC= e ETE R
s 30 | 721 o | a1 | 33 DMEUSH PCH, %4, B|Z 1.10




T - it OEPTERS AT NPT FAREQ] UREJo] WPt MHE o
3. 4843 9 3% NglE=0] ZojSa}t EAle]| AwEd] Tahd Al
(CaO(OHp) 9] ¥ E3t Eolgo] L B33 & = 3=+
3.1 SM3 o wato] ¥Ao| Belsly] R AlgH)
iAo A Eo) £A5} dAte] YW LI 23 E3}, Plain { MK-A { MK-B { SF&O2 ghala} Zlo)7}
BES| Aol o5} @Al Yo, AT TaE AxBey  a/Ihe WS e
E HTe) BAg ol okl REE mjuto] afyjgw

A o] FAo] WAEe] FIETL Ho] Rl w
gl 8] dst @Aol AA3] AYEA ek, oleidt 4
o B9 gQlers FIYE AABACITE, B4, #
=&, Ak, AHMEY F57, A9 . Wid2d S 2
A e 2 AM7] & oY 55, 25, §5,
A 522 gFadler REn,

25

WPlain

BMICA-10

aM-A-20
1 OIMKA-30

wis 25"/3]

8

EMKB-10

5 |

10

Carbonation depth(mm)

4
Elapsed time{weeks)

2. 232 EQ| BT BHitE} ol sH(W/B 25%)

25

20

15

Carbonation depth(mm)

o

Elapsed time{weeks}

LE3E 201 SHW/B 35%)

EIA

2|9 BX ©

(i

09 2, 3% MPRAY IE Eadse] BAs Zo|

Fohuz] fstel 12% Bt F4H

H7E el A=A, Plain Wil %9

7R FAIA Hek B Zolsk HA vekton], Aol

7t B4 B4 ol FolAt Ao verh
w3, B-AAE FUEE A Zolt e
Aoz Ueiitonl, B3te] Afgo] /K4S Bast 2

ot ARE A BA T 4 gk ol AdHoR B

=1

E
e
o
o
ol
2
>
et

=

& 23K

i
ofN ot ot wn

241

2 sl

a9 4, 5e s 2B @tkE YFEALE dopr
7] §fete] B-ARANER HIUEF(ER) $Ho] FA F
125 ZtAe F3kE o2 FFgolE vehd Aol

=YL 25%% W BskE ol IRt e
She AR Hol glen, ol E-AdAMITH B2 s A
Aoz AFATFo] FolEol A Sl W W
§ 3712 qste] gk oled] IR AR &R
 wteoh E3, Plaino] Hls] 29A9] Ageo] 71
£ QIS ol YT AP § FAF A2 yepgen,
MK-A Rt} MK-B % SF& 233t wige] g3te ol29
AT Aol Rl ek

ol Hlw & BUrol MK-B 9 SFY 3¢ ZAgA<]
AL e o] F5& FAANA 024, 71T ES R
Fro] A% o] AEAIE ¢ £ R ke,

i B
o 1

0

20

W Piain
WMKA1
T MKA0

OMKAX
BMKSE-10

Chloride ion penetration depth(mm)

Elapsed time{weeks)

4, 23YEQ Ytz 0/ BT

019 BBHW/B 25%)

20

M Pin
BNKAAD

Chloride ion penetration depth(mm)

Elapsed time{weeks)

Q@ EX| 21

- T 1T

d
o

2|EQ Atz 0 019] ¥ 8HW/B 35%)



2000\ FEAGSULNY =RUMHW 1T, T HieY)

3.3 gty

Hate] Higze ot AP 15714
0T #%71 55%%1 Aol 3532t 714 <
‘JIS K 8986’9 FANEES o835t S} £
§sto} Brtstgict,

Z, 5% v5Y HIEE(NasSO,)&d7t ilntadls
(MgSO-)8 S 1:19] SFu2 THT JAx &l NFAE
A SN T 19 7HF o 123 FoF A

2 AEE, 29 6, 7o vehd Axt 2ol & ejg U
BUiRle ke, ARl gt SIS gasigen,
E-Z8ARTL 371848 Sate)) digh AR Rolxje A
o2 yepet, ol E-AfPAE HEeE ddider o
A NeEsko] F7belA =N, olet FAlY] NHE £5Eo]
F71sle] KA BREA T HHgE] olp4aig) o EFTlolE
£ BT uer 2o] ot HAY BAE doA AF
o] ol AoE ARH

EZ, ARAL) AEEo] F7) E4F el UiE A4
o] ¥olAl= Ao Uepton] SFit MK~-BE X84 ujgt
o] MK-ART} 3Hig AjgHdo] A eyttt ol A&ttt
ulel Zo] AdA 9] e BUnR Qg 3334 Ave o
£ B3 23] Aoz A HE AL ole AL
2 Alzdd

110

o 100
g
]
] 9%
£
&
5 B
igin
.EE it MKAIG
70 KA ||
$ MKAX
- —e— MKB10
% 60 —a-$F40
© ]
o SF)
50

©
-

2 3 4 8 9 10

slzma'smw(w;ks)
7% 6. 232 EQ iy AT KEMO HSHW/B 25%)

-
bl
13
|4
2
5
£
3
5 8
Plain

:é'l & KA
? T 4 WA
g o MKA30
Yo -~ MKBAD
3 % MKB0
O GO b s s s st ot s ssosisisst o] o 2 - WKBI0
H -4 §F10
['4 - SF20

- 8F30

50

4 § [ 7 8 9
Elapsed time{wesks}

Oy 7. 2aEQ gMd AT MEH HEHW/B 35%)

4 1 2 3 10

242

(0]

2

£ dpolae dertEe) didl Ae2A 88 7 =
- At oelrRERIY] NEEO| W uPE FABEY Y
19& Bato] vl - 2T 23 o33} 2L 22

1) gtalsl Zole] HstE Yok Az, E-ATANIL 37t
42 et o7t FrtEls AR08 Yshgen], &
A9 Ag-go] F718rE S Qo AR RS
el & 4= A9ie}. 3, Plain < MK~A { MK-B (
SF =02 Bhilsh Zol7}h F7iehe A%E vehiich

2) 938 o] AT o|E ot A}, E-ATAH} F
71EEE HEE o] ARt FU8ke Ao YE
@%on, Plaino] vla] AgAS] 218e0] F71I4E o
3HE o] & AR AYA) o fEje Ao bt ®
3, MK-AXtt MK-B 9 SFE X33t Hfglo] g3E
ol 9] HE Aol FstA vehilth

3) st Ao it AgHAE dol A, E AolE B
olAE ootout AjFo| met FFATEL FastHe
o}, AgAe] x)ggo] F7 TE FAto] ik A
o] opxl: RAo& Uett E§, SFik MK-BE X
B35t wigte] MK-ARTH 34 Aghdol =4 s
t}, ol ZFAY & RULER AT FFFA A

g A3l 2zo| AYHoRA AT AFLE =0l

£ AoZ Algd

& #

2 E

. 4889 39, WErREUe AR 2AEY FEEY B
ZEEAHC Hst ¥ A7 FREIEY FeUR
=53, Vol. 17, 2005, pp.425~428.

2. #3199 59, 2 - o4t vlEIR AL ASY DIPEEI
el B4 ulAe B-2uANe el B AT, o

LA &8k =83, 2008. 10, pp.519~522.

. 43tge 59, AAhE dAAE BE HsE dErkeYY
Aggo] W DAE zasEe] FASHC B 4y
A, gE@aess =83, Vol 20, No.20, 2008.
11, pp.333~336

oM, MEIE TS A Eaesg) FEHA B4 BY
A8y A7, NRRHe =8, Vol 22, 2006. 05,
pp.137~144.

L olaae] 14, (BRRaES EaREA dEeaY
4 9 g8 sxE3e=83A Vol 15 No.b, 2003.
09, pp.23~32.



