As2AE YR JERLELY B0 B AT

Image analysis of an air void system in hardened concrete

? 7 & 31 s
Kim, Ki~-Chul Jaung, Jae-Dong

ABSTRACT

Air voids existed in hardened concrete have an important influence on concrete deterioration
such as carbonation, freezing and thawing, and corrosion of embedded steel in concrete. Therefore
it is very significant to investigate the pore structure of system(size, number and continuity of air
voids) to solve the reason caused concrete deterioration.

The purpose of this study is to develop the standard method of measuring air voids which
affect properties in hardened concrete using image analyzing system. This paper presents the
settlement of rapid and exact experimental method which extracts fine bubbles, calculates the
number of air voids, and determines air-void distribution using image analyzing system with
computer.
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Table.l Properties of Cement Table.2 Physical Properties of Aggregate
Specific Setting time Fineness Gmax | Specific | Absorption F M
Gravity |Initial(min) | Final(hr) | (cm®/g) (mm) | Gravity (%) o
3.17 251 6:30 3340 Fine aggregate 5 250 2.43 2.85
Compressive Strength(kg/cm®) Coarse aggregate | 25 2.69 0.77 -
Table.3 Physical Properties of Chemical
dg 3 g7 028
Admixture
206 298 372
Specific
SiO2| A0z | Fez0s |MgO| SOs | 1g. loss State| Color Gravity Component
217 55 | 33 |27 |21 14 liquid| brown | 1.02£0.02 |lignin sulphonate
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Table.4 Mixture Proportions of Concretes F A A= W/C 40%, AEA A=
Spec. [W/C|S/AJAE agent] C | W | S G lair foump, O 001, 002, 0039 2d2= KS F
No. | (%) |(%)| (%) (keg/m’) | (ka/m") | (ke/m") | (ke/mw) | (%) | (em) 240391 AR wye] F3od AR
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Fig.l Test Result of Linear Traverse Method and Image Analysis
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Fig.2 Test Results of Pressure Method Fig.3 Size Distribution of The Diameter of Air voids
and Image Analysis Method
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Fig.4 Air void Size Distribution of Top and Bottom of Concrete
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0 Table.5 Test Result of Air void System
- “ i~ ‘8399,’;:;?8993'2’“525 08 Paste Air void Specific | Spacing
. PY ratio Content | P/A | Surface | factor L
5 N (%) (/o) | ()
% 200
¥ \.. 400-1] 0359 | 2.0 |18210] 28.853 286
5150
& [ ]
" ‘\.&\, 400-3| 0357 | 34 |10383] 44451 | 145
* 400-5| 0345 | 3.0 [11.324] 43.367 156
o
O Seemm M2 ) l400-7| 0338 | 33 |10.116] 43144 | 147

Fig. 4 Relationships between Spacing Factor and Air void
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