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Utilizability of Waste Concrete Powder as a Material for Soil

Pavement
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This study is conducted to utilize waste concrete powder (WCP) made as a by-product manufacturing high quality recycled aggregate.
The blaine fineness of the used waste concrete powder was 928m’/g. As the main characteristic of waste concrete powder, it showed
an angular type similar to cement, but hydrated products were attached on the surface of particles. In addition, the size of the particles
of waste concrete powder was larger than OPC and in terms of chemical components it had higher SiO, contents. For using WCP in soil
cement-based pavement, the qualities, physical and chemical properties, of WCP should be researched. In the first step, the specified
compressive strength of mortar for two types of clay sand soil and clay soil respectively was experimented to be 15 MPa and then
optimum mixing ratio of chemical solidification agent were decided in the range of 1.5 - 3.0% in the replacement with cement weight
content. In the second step, based on the prior experimental results, recycling possibility of WCP in soil cement-based pavement was
studied. In the result of experiment the mixing ratio of WCP were 5, 10, 15 and 20% in the replacement with soil weight and the
compressive strength of mortar was somewhat decreased according to the increase of the mixing ratio of WCP.
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Table 1. Chemical components and physical properties of OPC

and WCP
Items OPC* GGBF** | WCP***
SiO2 (%) 21.95 343 58.6
ALO; (%) 6.59 15.8 10.4
Fe 03 (%) 2.81 0.1 4.6
CaO (%) 60.10 422 11.8
MgO (%) 3.32 6.8 1.2
SOs5 (%) 2.11 0.2 0.4
Density (g/cm’) 3.15 2.90 2.48
Blaine Fineness (cmz/g) 3,112 4,380 948
* OPC : Ordinary Portland Cement
** GGBF: Ground Granulated Blast-Furnace Slag
*** WCP : Waste Concrete Powder
Table 2. Chemical components of hardening agent
Items RC* NRC** Sandy
Si0z (%) 8.5 5.3 65.7
ALOs (%) 15.2 33.0 17.9
Fex05 (%) 1.4 1.0 2.1
CaO (%) 39.7 12.0 0.3
MgO (%) 1.1 1.0 0.5
Na;O (%) 0.1 5.0 0.4
SOs (%) 334 422 -
K20 (%) - - 5.2
Ig. Loss 0.6 0.5 7.7
* RC : Road Compound
** NRC: New Road Compound
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Table 3. Mixture proportions of mortar ()

q 3
MC* | (OPC+RCYSoil | RE Unit mass (ke/m’)
» v (OPCHRC) :
(%) % %) W | OPC | RC | Soil
0 197 | 440 | 110
s 285 | 440 | 110
30 20 1,050
20 373 | 440 | 110
35 461 | 440 | 110

*MC : Moisture Content (%)

Table 4. Mixture proportions of mortar (II)

. NRC/ Unit mass (kg/m’)
(OPC+NRC)/Soil
(OPC+NRC)
(%) 3 W | OPC | NRC | Soil
(%)
10 s 198 | 2.97
15 ' 298 | 4.54
10 50 195 | 6.04
15 ' 293 | 9.06
302 2,014
10 is 192 | 9.06
15 ' 299 | 13.6
10 60 189 | 12.08
15 ' 284 | 18.12
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Fig. 1. X-ray diffraction of paste
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Fig. 2. SEM of paste
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Fig. 3. Compressive strength according to moisture content
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