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Scaling Resistance of Cement Concrete Incorporating Mineral Admixtures

0| S Ef  Lee, Seung-Tae H3|¥ - AMstn EZSZStaE W4 - AKX X}(E-mail : stlee@kunsan.ac.kr)
Bk M| S Park, Se-Ho At E2ZS 0 ALY (E-mail : yegam88@nate.com)
ABSTRACT

PURPOSES : The scaling of a concrete surface caused by the combined effects of frost and de-icing salts is one of the main reasons for the

need to repair transportation infrastructures in cold-climate regions. This study describes the results of attempts to determine the scaling
resistance of concrete incorporating mineral admixtures such as fly ash, GGBFS, and silica fume, and subjected to the actions of frost and salt.

METHODS : Conventionally, to evaluate the fundamental properties of concrete, flexural and compressive strength measurements are
regularly performed. Based on the ASTM C 672 standard, concrete is subjected to 2%, 4%, and 8% CaCl. salt solutions along with repeated
sets of 50 freeze/thaw cycles,and the scaling resistance was evaluated based on the mass of the scale and a visual examination.

RESULTS : It was observed that silica fume is very effective in enhancing the scaling resistance of concrete. Meanwhile, concrete
incorporating GGBFS exhibited poor resistance to scaling, especially in the first ten freeze/thaw cycles. However, fly ash concrete generally
exhibited the maximum amount of damage as a result of the frost-salt attack, regardless of the concentrations of the solutions.

CONCLUSIONS : It can be concluded that the scaling resistance of concrete is highly dependent on the type of the mineral admixture used
in the concrete. Therefore, to provide a durable concrete pavement for use in cold-climate regions, the selection of a suitable binder is essential.
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Table 1. Chemical Composition and Physical
Properties of Cement and Mineral Admixtures

ltems Chemical composition (%) Physical properties

02| AlOs|Fez0s|Ca0|MgO| 50| /9 |Pensity | Fineness

Types loss | (g/cm®) | (cm?/g)
OPC (198] 48 | 31 [615/29(28| 29 | 315 3,480
FA |576|255| 6.1 |34(09| — | 43| 239 3,590

SG |317/145| 04 |#17/54| 21| 26 | 292 4,450

SF 1912{ 1.3 1 08 |0.7|03| - | 23 | 220 | 204,700

Table 2. Physical Properties of Aggregates

ltems |  Gmax |Absorption EM Density
(mm) (%) o (g/cm?)
Types g
Sand - 114 2.9 2.62
Gravel 25 0.85 - 2.67
2.2, Z32|E Hig
B Age BRABHAE AeeA e vlEue
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Table 3. Concrete Mixtures

Sym | Gmax |W/B| S/a Unit weight (kg/m?)
bol [(mm)| (%) | (%) | w [OPC| FA |SG|SF| S | G |SP*|AEA**
OPC | 25 (467|414 (187400 - | - | - |668|946/0.20/0.50
FAC | 25 |467|41.4|187|320/80 | - | - |659(933(0.23/1.00
SGC | 25 |467|41.4|187|240| - [160| - |664/939/0.17|0.80
SFC | 25 |467|41.4(187(368| - | - |32|663|939/0.55/ 0.15
* SP:wt, of binder, %
“* AEA:wL of SP, %
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Fig. 1 Schematic Drawing of Concrete Specimen for
Scaling Test

Table 4. Conditions for Scaling Resistance Test

[tems Descriptions

Exposure solution 2, 4 and 8% CaClz salt solution

14 days in moisture and

Precuring conditions 14 days in air

Freezing : —18+3°C for 16~18h

Temperature Thawing : 2037 for 6~8h

Intervals for scaled—off
materials measurement

Every 10 cycles
(total 50 cycles)
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Fig. 2 Flexural Strength of Concrete
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Fig. 3 Compressive Strength of Concrete
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Fig. 4 Scaled Mass of Concrete Exposed to 2%
CaClz Solution
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Fig. 5 Scaled Mass of Concrete Exposed to 4%
CaClz Solution
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CaClz Solution
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Fig. 8 Comparison of Scaled Mass of Concrete
after 10 Cycles
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