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ABSTRACT

The low-durability performance of concrete structure occurs by interactive deterioration factors. In particular,
carbonation increased with its time elapse is known as the general manner of deterioration characteristics. Recently,
the fundamental researches of the carbonation mechanism, besides method and technique for durability improvement

of deteriorated structure are advanced actively.

So in this paper, alkali-recovery and maintenance performance when the impregnating alkalization agents are
used, are compared and examined quantitively with the basis of past proposed study.

As a result, alkali-recovery performance be ensured by impregnating alkalization agent on the carbonated
concrete which has low pH by accelerated carbonation test. And, alkali maintenance performance was effected by

the finishing materials on the alkali recovered concrete.
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Table 1 Experiment plan
' Compressive strength Coatir.lg gmount of Kinds of Recovering Condition of
Series | W/C at 28 days alkalization agent . .. Measurement | accelerated
(kgf/cm®) (g/m’) coating fyre condition carbonaticn
normal : 400£20
035 26> excessive @ 791 temperature
ormal 400420 - carbonation | 40T
I 0.45 435 - R+M depth humidity
excessive @ 861 . photo 50%
055 01 normal : 400%20 CO, 15%
excessive @ 1076 out door
Nothing | Ty»e0 - carbonation
R Tyoel depth temperature
R+P Tyoe2 - photo 40C
o0 | 065 208 400~ 450 R+RP | Tyoe3 - pH survey | humidity
RM | Tysed - ICP analysis | 50%
RRM | Tyoe - XRD CO, 10%
R+RM+P | Tyoeb - SEM

* R : Impregnating alkaization agent P : Water paint RP : Repellent paint M : Paste

RM : Corrosion inhibitory paste
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Table 2 Mix proportions

Unit weight (kg/m°)
Series| W/C ?;}}
°’ | Water| Cement| Sand | Gravel
0.35 420 170 486 694 967
1 045 420 170 378 731 1019
0.55 42.0 170 309 757 1051
I 0.65 391 196 302 710 1114
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Table 3 Physical properties of used materials

+ Kinds : Ordinary portland cement
- Specific gravity : 3.15

- Kinds : River sand

- Specific gravity : 2.60

» Kinds : Crushed gravel

- Specific gravity : 2.62

- Limit size : 25mm

Cement

Sand

Gravel

Table 4 Physical properties of impregnating
alkalization agent

Component pH Viscosity S;r):sfs Color
. 109 +
LixSio; |11 £ 05| 10PCS 0.02 Brown
[ Ho OH OH OH -
NSNS
Si Si - alir- BOH-
A NV RN
B HO OH OH OH Bl
n: 10~1000

Fig. 1 Chemical structure of LisSi0s

Table 5 Physical properties of finishing materials

Anti-chloride * anti-alkali : Good
Water—-permeability : 0.4ml/day
Steam-transmission : 20g/m” - day
Adhesion to bar : 98.4kg/cm’

pH : more than 4

Specific gravity : 0.87+0.02
Volatile liquid @ 4.8%2

Specific gravity : 1.38

Viscosity : 88

pH : 88~95

Volatile Hquid @ 41%

Component : Acryl emulsion type

Anti-corrosive
paste

Repellent
paint

Paint
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Series Alkalization agent
Dem-| | Water | | Accelerated ! Paste coating Out door
. . carbonation =
olding | |Curing test .| Alkalization agent | |exposure
€S Series -
+ Finishing
I . -
material coating
Iday | |4weeks oweeks - 52weeks

Fig. 2 Flow of experiment

Photo 1 pH meter

A7 ST A =34 93 FAsNE Fae Q) Be)A IEAA T A% AFH A7 11



24 SHES U FHyH +3FRLS0)S) WS Seel] statel TS B
5 3R B L s :_
s o wo ny  EE AQAlS R AYA ERRS BEH) A8t

Hojl 1% Hszed] 4s BTl Aoz 4 = 15 20 2
3 e TR AuE 2aaRen, 24 § An 0 Lo AEEDRER S

L 17 = 2 o E Bl #Falod
EE\_ E]-]7}°ﬂ Zv%j -—'—EE]Z] %511:——1 oﬂ“i}\]iOE BEO]'ME]'. 3 /élgn'l ;é-.l-l—l'gl "EA%I E‘:I ?::45

DA g 2N e SaedFoa Exd s dze|idol
328 Ao BHYEAE FHYSE X F AP 31 crESuH| o3t B}
2 dZA FAMATS IS AoRA, BHIEA F
2ol WE GRuA SANSS ARz W] ds 8.1 [APR
o ZAE FHOFZEE 5mm, 5~10mm, 10~15mm7HA Photo 2% SAMERE Z2AFA3AY A5 AFF A
gAY oz Ho|AE AEE AHste] FHF] & FAS Tl FHT FAgzlolg dLYgRA =
A7 F A9 ARAATI6 DMS Tiwino, Metohm) £ A9 HBA44, KITT YA 679 EE 9
2 A3l pHE Ayt 2 Agd ARgd A9 A= APAY F48 3 5AA%E Hed Aojrh
A A E Photo 191 WFEFICH G RolA T AFAY FAsole BAYME

w3 A AR FAEQI Li'e AFag 434 H 0353 77mm, 0455 127mm, 055% 15.3mm=E A9
o8 BAMaEr] st ICP(Induced Coupled Plasma)i-4] Ed7} S48 FAsdels aA veldoy ddRAgR
S AAFY I, GLYAEGA EXA AAHE TEE oA EEEXE P AT BE AFA A Hde]

W/C After accelerated After coating alkalization Out door 6weeks Out door 6weeks

carbonation test agent (normal) (normal) (excessive)
% % § - L

0.3

040

0.5
Photo

(a) After accelerated
carbonation test

alkalization agent (Typeb)

_
(b) After coating

[N

Photo 3 Alkali-recovery performance (SeriesIl)
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Fig. 4 Relative variation of pH between before
and afterof alkalization agent coating (0~5mm)
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(a) None coating (b) Alkalization agent coating

Photo 4 SEM analysis on the concrete surface by impregnating alkalization agent
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