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ABSTRACT

Porous concrete enables water and air to pass through a firmly hardened material and allows required nutrients to
reach roots of plants. The purpose of this study is to analyze void ratio, strength property and planting ability when
using silica fume and fly ash, the change of aggregate gradation and ratio of paste to aggregate. The results of an
experiment from the planting ability of the porous concrete to its influence on the compressive strength are reported
in this paper. As a result of the experiment, the compressive strength is higher when the gradation of aggregate is
smaller, and it also goes higher when the ratio of paste to aggregate gets larger. The planting ability of porous
concrete is decided by the germination and the grass length of perennial ryegrass. The grass length of perennial
ryegrass is longer when the gradation of aggregate is greater and the ratio of paste to aggregate gets smaller,
Therefore the efficiency of planting goes through the perennial ryegrass is in compliance with the void ratio,

aggregate gradation.
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Table 1 Conditions & variables of experiment
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Table 2 Physical properties of cement

Compressive

Specific| Finepess | Stability strength(kgf/cm)

. o,
gravity | {cm”/g) () 3days 7days |28days

3.02 4,091 0.01 170 270 420

Table 3 Physical properties of aggregate

. . | Absolute . .
Gradation | Unit wejght |Specific Void ratio
(mm) (kg/ m!;% gravity chlozr)ne (%)
20~30 1,469 2.69 54.6 45.4
10~20 1,489 2.69 56.2 438
5~10 1,504 2.69 56.8 43.2

Table 4 Physical properties and chemical
composition of fly ash

Chemical composition(%)

Si0z | AlOs { Fes03| CaO | MgO | Na2O | SO; jlgloss

653 | 265 | 425 | 120 | 098 | 021 | 103 | 3.63

Physical properties

Specific gravity | Blain's(cm”g) | Particle size(mm)

2.1 3,124 < 49x10°

Table 5 Physical properties and chemical
composition of silica fume

Chemical composition(%) Physical properties

‘o - Particle
Specific | Blain's size

Si0p | H:O | € |Igloss gravity | (cm7g) {Aver.)

Conditions Variables
W/B®% | P/G%) 25 | 30, 40, 50
Target flow(mm) 220 210 200
Aggregate gradations(mm) | 20~30 | 10~20| 5~10
Silica fume 10 %

Fly ash 20 %
Physxca! & Void ratio
mechamcal Compressive strength

Test properties
items Germination ratio
Planting ability Glass length
(7,15, 30,60, 90, 180 days)
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911 ] 08 1 20 | 13 2.21 263000 [ 1.36 /m

Table 6 Physical properties of admixture

Type Colour Specific gravity | pH

Super-plasticizer{Dark brown 1.20 7~9
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Table 7 Mixture proportions

" . 3
Mixtpe | W/BOS) | P/Goe) | AseEmtes L Untveghilem) _
Plain-1 69 275 - - 1453 1.10
SF-10-1 30 69 247 27 - 1453 3.22
FA-20-1 69 220 - 55 1453 164
Plain-2 93 370 - - 1439 1.48
SE-10-2 40 20~30 mm 93 333 37 - 1439 433
FA-20-2 93 296 - 74 1439 2.22
Plain-3 114 456 - - 1439 1.82
SEF-10-3 50 114 411 46 - 1439 5.34
FA-20-3 114 365 - 91 1439 2.74
Plain-4 70 281 - - 1444 112
SF-10-4 30 70 253 28 - 1444 3.28
FA-20-4 70 224 - %6 1444 1.68
Plain-5 92 367 - - 1444 1.47
SE-10-5 25 40 10~20 mm 92 330 37 - 1444 429
FA-20-5 92 293 - 73 1444 2.20
Plain-6 114 457 - - 1437 1.83
SF-10-6 50 114 412 46 - 1437 5.35
FA-20-6 114 366 - a1 1437 275
Plain-7 70 281 - - 1444 112
SF-10-7 30 70 253 28 - 1444 3.29
FA-20-7 0 225 - 56 1444 1.69
Plain-8 : 93 372 - - 1436 1.49
SE-10-8 40 5~10 mm 3 335 37 - 1436 4.35
FA-20-8 93 297 - 74 1436 2.23
Plain-9 114 458 - - 1436 1.83
SF-10-9 50 114 412 46 - 1436 5.35
FA-20-9 114 366 - 92 1436 2.75
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Fig. 2 Results of void ratio(20~30 mm)
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Fig. 3 Results of void ratio(10~20 mm)
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Fig. 4 Results of void ratio(5~10 mm)
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Fig. 5 Results of compressive strength(20~30 mm)
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Fig. 6 Results of compressive strength(10~20 mm)
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Fig. 7 Results of compressive strength(5~10 mm)
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Fig. 8 Results of compressive strength(plain)

Photo 1 Germination ( after 4 days)
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Fig. 8 Results of grass length(20~30 mm)
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Fig. 9 Results of grass length(10~20mm)
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Fig. 10 Results of grass length(5~10mm)
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Fig. 11 Grass length at 180 days

Photo 2 Perennial ryrgrass at 180 days
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