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The Surface Sealing Performance of Film, Air cap and Polystyrene foam for

Preventing Carbonation of High-Volume Slag Concrete
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Abstract

The goal of this research was evaluating and suggesting the solution of preventing carbonation of concrete replaced
high-volume of slag. The concrete mixtures were prepared with high-volume slag and recycled aggregate, and the
concrete samples were evaluated the carbonation depth with various surface treatment methods. For various surface
treatment methods and surface protecting sheets, bonding strength and carbonation depth were measured. Basically,
from the results, the carbonation of concrete was completely prevented with any type of surface treatment method and
surface protecting sheet as far as the surface treatment materials were remained. Therefore, in this research, it was
known and suggested that the easiness of handling and sufficient bonding performance was much important than the

quality of surface protecting sheets.
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Table 1. Experimental plan
Experimental level

Experimental factors

W/B 0.50
Slump
Mixin 15025
"0 pain (mm)
design Air
content 45%15
(%)
Plain (OPC) + (NCA + NFA)
BNN (OPC 0.25 + BS 0.75)
Mixing + (NCA + NFA)
BRR (OPC 0.25 + BS 0.75)
+ (RCA + RFA)
Control None Exposed surface
Factors Surf PE film
unace Pre- Single-layer aircap
Sealing setup Double-layers aircap
Meterials Styrofoam
Post- '
selup PE fim w/ glue
Slump
Air content
Fresh concrete Unit volume weight
Chloride content
Tests Compressive strength
Hardened (3,7, 28 and 91 days)
Adhesive strength (28 days)
concrete Carbonation depth
(1, 2, 4, 8, and 13 weeks)
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Table 2. Physical properties of cement

] ) Setting time Compressive Strength
Density Fineness )
3 ) (min.) (MPa)
(glom) (emg) » .
Initial Final 3D 7D 28D
3.15 3,390 230 345 24.8 39.9 56.9
Table 3. Physical-chemical properties of slag
Density Fineness Chemical Composites (%)
(glem?) em¥  CaO SO, MO  SOs cl
290 4,254 425 342 5.26 1.95 0.002
Table 4. Physical properties of aggregates
Density ~ Absoption ~ 0.08mm
Aggregates Passing FM pH
(glem?) e (4 rate (%)
z § g 262 09 02 648  NA
1S X
g .
g 3
5 28§ 2% 102 03 28 NA
g
2 § g 255 281 053 648 112
: g
8 o
8
&
Q.
3 2.20 6.20 240 2.76 15

(v4d)
oIty auy

11

Table 5. Mechanical properties of recycled aggregates

A t Density  Absorption 5 O-Q8mmt Fine

regates assing rate

aoreg (glem®) rate (%) (0/?) Modulus
Corse

Aggregate 2.55 2.81 053 6.48 1.2
(RCA)
Fine

Aggregate 2.20 6.20 2.40 2.76 11.5
(RFA)

Table 6. Mechanical properties of surface sealing materials

) . Heat
! Thickness  Bubble size  Unit welght -
Materials (mm) (mm) @ fd) Ccznwd/triﬁ&\)/lty
PE Film 0.15 - 70 -
Single-layer
Aircap 15.0 7 95 0.054
Double-layers
Aircap 29.0 7 190 0.045
Styrofoam 10.0 - 112 0.034
_ Surface sealing material
-~ Concrete +

Formwork —

(2) None & Post-setup

(1) Pre-setup

Figure 1. Schematic drawing of the formwork setup
depending on different setup methods: the depth of the
specimen with the surface sealing material was reduced

due to the depth of the surface sealing material
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(4) Measuring the weight of
sand
Figure 2. Measuring process of adhesive strength

(3) Loading (adding sand)
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