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ABSTRACT

The purpose of this study is to utilize recycled concrete aggregates as permeable pavement materials. This study
evaluates mechanical properties and durability of porous concrete depending on mixing rates of recycled aggregates
and polyme. As a result, void ratio and permeability coefficient of porous concrete for pavement increased a little as
mixing rate of recycled aggregates increased. Void ratio and permeability coefficient increased a lot as mixing rate of
polymer increased. As polymer was mixed 20 %, national regulation of permeable concrete for pavement(8 % and 0.01
cm/sec) was met. Compressive strength and flexural strength decreased as mixing rate of recycled aggregates
increased but they increased a lot as mixing rate of polymer increased. Even when recycled aggregates were mixed
75 % with 10% polymer mixed, national regulation of pavement concrete(18 MPa and 4.5MPa) was met. In addition,
regarding sliding resistance, BPN increased as mixing rate of recycled aggregates increased. But BPN decreased as
polymer was mixed. Compared to crushed stone aggregates, abrasion resistance and freeze-thaw resistance decreased
as mixing rate of recycled aggregates increased. When polymer was mixed, abrasion resistance and freeze-thaw
resistance improved remarkably. Compared to non-mixture, 10 % mixture of polymer improved abrasion resistance and

freeze—thaw resistance about 86 % and 3.8 times respectively.

Keywords : Porous concrete, Polymer, recycled aggregate, void ratio, compressive and flexural strength
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Table 1 Physical properties of aggregate

Aggregate|Gradation | Density ab?;iﬁ)iiron Ax?jl?llrlifs

Type (mm) |{g/cm’) (%) (%)

Unit
weight
(kg/m®)

Crushed 2.79 0.75 58.0

1,617

Recyded | 0 % om 28 59.3

1,452

Table 2 Physical properties of admixture

Admixture | Appearance pH

(g/cm’)

Density Content of
solid(%6)

Dark brown

AE-HWRA - 1.17 7+l
liquid

45

Table 3 Properties of polymer dispersions

Polymer

Type Appearance (mPa-s) pH

Viscosity Content of
solid(%6)

SBR liquid 78 9.3
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Table 4 Mix proportions of Porous concrete

Mix No Recycled aggregate| W/B Void Polymer Unit weight (kg/m") HWRA
| contents(vol.%) (%) (%) |Contents (wt%)| W C cA” | RA” | SBR (Cx%)
1-1 - 141 563 1617 - - 1.62
1-2 0 5 127 549 1617 - 28 1.58
I1-3 10 113 535 1617 - 56 1.54
1-4 20 35 507 1617 - 113 1.46
m-1 - 139 554 1213 363 - 1.61
m-2 25 5 125 540 1213 363 28 1.57
-3 10 111 527 1213 363 55 1.53
-4 20 33 499 1213 363 111 1.45
m-1 136 546 809 726 - 1.60
m-2 122 532 809 726 27 1.56
m-3 0 % 10 10 109 518 809 726 55 1.52
m-4 20 1 491 803 126 109 1.44
V-1 ~ 134 537 404 1089 - 1.59
V-2 75 5 120 523 404 1089 27 1.55
V-3 10 107 510 404 1089 54 1.51
V-4 20 80 483 404 1089 107 1.43
V-1 - 131 528 - 1452 ~ 1.58
V-2 100 10 118 515 - 1452 26 1.54
V-3 20 105 502 - 1452 53 1.50
V-4 30 78 475 - 1452 106 1.42
CAY : Crushed aggregate, RA? : Recycled aggregate, HWRA’ ) Air entraining and high-range water reducing agent
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Fig. 7 BPN of porous concrete using recycled
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