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Experimental Study on the Pore Clogging Phenomenon of Porous Concrete
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Abstract

A series of field and laboratory permeability tests were performed to investigate the pore-clogging phenomenon of porous
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concrete used for pavement materials of a road. The field permeability tests were conducted for 37 study points in Jeju city,
using the porous concretes with 13mm of maximum coarse aggregate (Gpax). The results show that the service life of porous
concrete is about 22 months when the permeability of the porous concrete is designed for 0.01 cm/sec. Some specimens were
made with the purpose of recreating pore-clogging phenomenon. Tests were done for injected concentration of pore-clogging
materials or size of maximum coarse aggregates (Gnay). The test results demonstrated that relatively long in service life expe-
rienced with small amount of injected concentration of pore-clogging materials, whereas relatively short in service life expe-
rienced with a reduction in size of maximum coarse aggregates (Gnax). In conclusion, the service life of porous concrete is in
proportion to the concentration of pore-clogging material but it is in inverse proportion to the size of maximum coarse aggre-
gate (Gnayx)- Thus, the persisting period of porous concrete can be determined with respect to concentration of pore-clogging
materials or size of maximum coarse aggregates (Gpax)-

Keywords : porous concrete, service life, coefficient of permeability, size of maximum coarse aggregate, concentration of

pore-clogging material
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Table 2. Physical properties of aggregate

21 MHE Coarse aggregate Unit weight Absorption
AR AT Frmae FAAE AR 95 (mm) (gfem’) (%)
10 243 1.25
Table 1. Chemical composition and Physical properties of 3 243 199
cement
19 2.62 1.90
Portland Cement Items values
25 2.64 224
Silicon dioxide, SiO; (%) 18.6
40 2.64 2.21
Aluminium oxide, Al,O3 (%) 4.1
- o
. Ferric oxide, Fe;05 (%) 28 Table 3. Mix proportion of porous concrete
Chemical Calcium oxide, CaO (%) 652
composition ’ ° : Coarse aggregate W C W/C | Unit weight
Magnesium oxide, MgO (%) 3.8 (mm) (2) (2) (%) (g/cm’?)
Sulfur trioxide, SO3 (%) 34 10 100 256 39 2.11
Loss on ignition (%) 2.0 13 105 284 37 2.06
Unit weight (g/cm®) 2.90 19 110 314 35 1.99
Physmgl Specific surface area (cm?/g) 4,210 25 115 348 33 1.97
properties
Density 3.04 40 108 372 29 1.86
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Fig. 1.Schematic diagram of in-situ test for measuring
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Table 4. Uniformity coefficient (C,) and coefficient of gradation (Cg) of the collected soils

Section Jeju Univ. Gwandeokjeong Yeonbukro Jungangro Seosara
Cy 18.89 6.67 16.44 6.43 3.81
C, 0.55 1.07 1.1 1.03 0.95
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Fig. 2.Grain-size distribution curves of the collected soils and
the pore-clogging material
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Table 7. The average SS in each rainfall event (mg/L)

Rainfall | Apartment Dﬁt:lf;l:d Park Industry
1 event 11 - 194 -

2 event 113 13.1 42.1 205.3
3 event 16 13.8 - 160.6
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Table 5. Investigation sites for estimating the pore-clogging materials

Area Site Basin area (m?)
Apartment Ildo 2-dong, Jeju city 62,811
Detached house #1519, Yeob-dong, Jeju city 75,218
Park Sinsan Park, Ildo 2-dong, Jeju city 38,400
Industry Hwabuk 1-dong, Jeju city 148,286

Table 6. Rainfall events and its characteristics
Rainfall Date and time amount of rainfall Duration time Nun_1b.er of antecedent
(mm) (hr) raining days (day)

1 event 05.10.28 05:00-06:00 5.5 2 6(14)

2 event 05.11.05 10:00-24:00 29.0 14 1(5)

3 event 05.11.28 16:00-19:00 0.5 3 1(16)
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Table 8. Average amount of pore-clogging material

5 Average amount of pore-
Area ke/halyr g/myr (g/m?/yr) clogging material (g)
Apartment 14,141 1,414.1
Detached house 14,898 1,489.8
6,383.28 112.98
Park 70,409 7,040.9
Industry 155,883 15,588.3
25
BCompressive
strength
20 DFlexural
strength
ZE@ 15
g 10
1
5
valve
0
10 13 19 25

Fig. 3. Schematic diagram of constant-head permeameter
(Terzaghi et al., 1996)
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Fig. 4.Compressive and flexural strengths for various
aggregate size of porous concrete
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