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An Experimental Study on Permeability in Elevation of Porous Concrete
Using Unsaturated Polyester Resin

Byeong-Cheol Lhol), Kyu-Hyung Choil)*, and Jeong-Hoon Kim?
YDept. of Civil Engineering, Sangji University, Wonju 220-702, Korea

ABSTRACT This study is focused on the proper mixture design of materials for the porous concrete with unsaturated
polyester resin. The materials used in the mixture include the single-grade aggregates, unsaturated polyester resin as binder, and
calcium carbonate as a filler. An experimental procedure has been carried out to select the best combination of the materials
that satisfy both the required permeability and compressive strength. Various kinds of gravel size, the ratio of binder, and F/B
ratios are tried to get proper mixture, and the permeability coefficient and compressive strength have been measured to find
out the best combination of materials based on the proper Korean Standards. A promix design satisfied the standards of
rainfall runoff reduction system with 3.5%10" (cm/sec) of permeability, 34 % of porosity, 11 MPa of compressive strength can
be obtained.
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Fig. 1 Continuity and irregularity of open type pore®
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Fig. 2 Molecular structure of UPR
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Table 1 Physical properties of UPR

Specific gravity |  Viscosity . Stylene content
(25°C) (25°C, pas) Acid value %)

1.12 0.3 23.0 36.0

F

Table 2 Physical properites of coarse aggregates

Gmax (mm) Specific gravity |Absorption ratio (%)
10 2.43 1.25
5 2.62 1.20
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{b) Permeable concrete with filler

Fig. 3 Role of filler (CaCos)

Table 3 Mix proportions of specimen

Group ?n?ln?)( D ?ﬁ‘(’f)r ('3;%50 ) (lj;lt%;or) F/B

5-0 95 0 0

5-5 90 5 1

5-10 > 85 10 2

5-15 80 15 3

6-0 94 0

6-6 88 1

6-12 6 82 12 2

6-18 76 18 3

G10 10

7-0 93 0 0

7-7 86 7 1

7-14 ’ 79 14 2

7-21 72 21 3

8-0 92 0 0

8-8 84 1

8-16 8 76 16 2

8-24 68 24 3

10-0 90 0 0

10-10 0 80 10 1

10-20 70 20 2

Gs s 10-30 60 30 3
11-0 89 0 0

11-11 1" 78 i1 1

11-22 67 22 2

11-33 56 33 3
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Table 4 Permeability according to binder and F/B
(unit: x10”" cm/sec)

Group Binder F/B 0 1 2 3 Avg,
5 49 44 43 4.0 44
6 42 3.8 35 33 3.7
Gl10
7 34 2.8 2.5 2.1 2.7
8 2.6 1.9 14 1.0 1.7
Average 38 32 29 2.6 -
10 25 1.8 1.6 1.4 1.8
G5
11 23 1.6 1.3 1.0 1.5
Average 24 1.7 1.5 12 -
6.0E-01
5.06-01 -
= G10
340801 -
§
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Fig. 4 Permeability according to binder
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Fig. 5 Permeability according to F/B
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Table 5 Porosity according to binder and F/B

Group Bindo: b/B 0 1 2 3 Avg.

5 6.4 8.0 104 | 94 8.5

6 71 9.3 11.3 ] 103 | 95

G1oG10 7 7.9 102 | 122 | 11.2 | 104

8 92 | 13.0 | 16.7 | 139} 132
Average 7.6 10.1 | 127 | 11.2 -

10 6.7 102 | 12.1 | 123 | 103

G5 11 6.9 109 | 12.6 | 133 | 109
Average 6.8 10.6 | 124 | 128 -
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Fig. 7 Strength according to F/B
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Table 6 Strength according to binder and F/B increase (unit : MPa)

F/B
Group Bindor 0 1 2 3 Avg.
5 419 | 383 | 36.8 | 353 | 38.1
6 380 | 356 | 342 | 328 | 35.1
G10
7 363 | 336 | 320 | 30.0 | 33.0
8 352 | 319 { 306 | 28.1 | 314
Average 378 | 349 | 334 | 315 -
Gs 10 340 | 267 | 221 | 196 | 256
11 29.1 | 250 | 200 | 18.0 | 23.0
Average 315 | 258 | 21.1 | 188 -
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Fig. 8 Porosity according to binder
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Fig. 9 Porosity according to F/B
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