Journal of the Korea Institute for Structural Maintenance and Inspection

Vol. 23, No. 4, July 2019, pp.31-36
https://doi.org/10.11112/jksmi.2019.23.4.31

EUZSE4UAM Hg 232/ 713

PISSN 2234-6937
elSSN 2287-6979

§ U Yoty 54

Porosity and Abrasion Resistance of Concrete Coated by Surface enhanced type

Water Repellent

Myungju Park', Jaeho Noh?, Byungjae Lee*

Abstract: Concrete is a material generally used to build structures and it is exposed to various environment conditions. In particular, a medium such
as water lets noxious factors flow into concrete, causing a lot of damage. Therefore, different kinds of materials are being developed to increase the
durability of concrete. Among such materials, silane and siloxane compound are known to have a high utilization as an absorption inhibitor.
However, if aged or deteriorated reinforced concrete is treated with those compounds, they easily come off the concrete and lose their function since
the basic material is weak. This study conducted an experiment to provide concrete with both an absorption-inhibiting effect and surface
strengthening by using melamine-formaldehyde resins that are surface-treated with siloxane compound. In addition, a study on the porosity and
surface hardness characteristics of a concrete was conducted to check the absorption-inhibiting effect and surface strengthening.
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Table 1 Experimental variables

Items Condition
Fck 18, 24, 30MPa
Application method |- Brush coated
Curing period - Curing for 14 days after applying
- Penetration depth, water repellent
Test items performance
- Porosity(MIP)

- Abrasion Resistance
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Fig. 1 Design of SMMR(siloxane-sufrace modified melamine resin)

Table 2 Properties of SMMR
Leaching resistance performance
Active Residue of Welght Consumption
pH | Component Evaporation| Pb | Phenol Reduction of Level of
Content P eno Residual Potassium
Chlorine | Permanganate
12.0 Undete | Undete 0.1 0.30
0,
? 40.5% mg/L cted cted mg/L mg/L
222 AHE
% Toll AHEE A EE S SARA AL 15 B
FEA= AWMEZA U5 315 g/om’, BEE 3,230 cm¥/g?l
A& AHSHTh
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Table 3 Physical properties of aggregate
Grading | Density Wate~r Absolute
Items (mm) | (g/em3) absorption | volume FM
(%) (%)
Coarse 25 2.69 0.9 59 6.88
aggregate
Fine 5 2.58 11 - 2,61
aggregate
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Fig. 3 Penetration depth test

Table 5 Mix proportions
wic | s/ Unit weight(kg/m®) 2527188
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Fig. 4 MIP test
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Table 6 Result of Abrasion Resistance

Abrasion loss, (mg/m)

1st 2nd 3rd 4st Sst Ave.

18MPa | 3.68 | 3.62 | 3.54 | 3.64 | 3.64 | 3.62

Non

24MPa | 244 | 2.64 | 272 | 2.48 | 2.48 | 2.55
coated

30MPa | 1.58 | 1.74 | 1.68 | 1.67 | 1.66 | 1.67

SMM | 18MPa | 3.02 | 3.12 | 3.09 | 2.86 | 2.98 | 3.01
R 24MPa | 2.03 | 2.01 | 1.98 | 1.88 | 2.16 | 2.01
coated | 30MPa | 1.18 | 125 | 124 | 122 | 122 | 1.22

>

brasion depth (mm)
Ist 2nd 3rd 4st Sst | Ave.

18MPa | 145 | 142 | 138 | 1.49 | 1.52 | 1.45
24MPa | 1.03 | 1.02 | 1.05 1.1 1.07 | 1.05
30MPa | 0.84 | 0.82 | 0.86 | 0.87 | 0.84 | 0.85

Non
coated

SMM | 18MPa | 1.23 | 122 | 1.34 1.2 1.18 | 1.23
R 24MPa | 0.84 | 0.88 | 0.82 | 0.83 | 0.81 | 0.84
coated | 30MPa | 042 | 044 | 046 | 04 | 038 | 042

© Abrasion loss,: W=W-W,/A(mg/mm)

Wi=Mass before start of test(ng)

W,=Mass after n times revolutions(mg)

A= Area of abrasion due to abrasion wheels(mm)
© Abrasion depth : dn=W,-W,/A - [3(mm)

(3= specimen's density
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