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Engineering Properties of Permeable Polymer Concrete for
Pavement using Powdered Waste Glass and Recycled Coarse Aggregate
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ABSTRACT

This study was performed to evaluate the compressive and flexural strength, void ratio and permeability coefficient used powdered
waste glass, CaCOs, recycled coarse aggregate and unsaturated polyester resin to find optimum mix design of permeable polymer
concrete for pavement. The compressive and flexural strength of permeable polymer concrete for pavement using powdered waste
glass were in the range of 16.8~19.7 MPa and 4.7~6.1 MPa, respectively. it was satisfied the regulation of permeable concrete for
pavement (18 MPa and 4.5 MPa). The void ratio and permeability coefficient were decreased with increasing the powdered waste
glass, respectively. The void ratio and permeability coefficient were satisfied national regulation of permeable concrete for pavement

2

(8 % and 1x10~

cm/s). In addition, this study found out that required amount of binder was decreased with increasing the

powdered waste glass. This fact is expected to have economical effects during the use of powdered waste glass in the manufacture
of permeable polymer concrete for pavement. Accodingly, the powdered waste glass can be used for permeable concrete material.
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Table 1 General properties of unsaturated polyester resin

Specific gravity Viscosity Styrene content Acid value
at 20 C (20 C, poise) (%)
1.12 3.5 37.2 26.5

Table 2 General properties of powdered waste glass

Grain size Specific gravit Color Unit weight Speciﬁclsurface
(mm) Y (kg/m) (cmflg)
<0.15 2.62 Gray 1,326 3,218

Table 3 General properties of CaCOs

Grain size Specific aravit Color Bulk density |Specific surface
(mm) | PPECC ST (kg/m) (em’/g)
<0.15 2.92 White 1,378 3,150

Table 4 Physical properties of recycled coarse aggregate

Size Specific aravit Absorption ratio PM Bulk deqsity
(mm) | PPEHC S @) ' (kg/n)
5-20 2.62 1.87 6.49 1,562
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Table 5 Mix design of permeable polymer concrete for
pavement (Unit: kg/m?)

Mix . Recycled coarse Filler

type Binder aggregate WG CaCOs
PWG1 178 1,575 - 218
PWG2 176 1,575 22 195
PWG3 176 1,577 43 173
PWG4 173 1,577 65 151
PWG5 171 1,578 87 130
PWG6 169 1,578 107 107
PWGT7 169 1,580 129 86
PWG8 167 1,580 150 64
PWG9 167 1,581 172 43
PWG10 165 1,583 193 22
PWGI11 164 1,584 214 -

*PWG: Permeable polymer concrete using powdered waste glass and CaCOs
*WG: Powdered waste glass
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