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Basic Characteristics of Water Permeable/Retainable Porous Paving Bricks
for Controlling Urban Heat Island Phenomenon
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ABSTRACT
The aim of this paper is the design of water permeable/retainable porous paving bricks for controlling the urban
heat island phenomenon. The model porous bricks, which had 22-43% open porosity and 0.4-50um of average pore
size, were prepared by sintering using cubic-shape fly-ash powders with very narrow particle size distributions.
Influence of pore sizes and porosities in the model bricks on water pump-up ability, coefficient of permeability, water
vapor evaporation ability and evaporation cooling effect of the brick surface temperature were evaluated quantitatively.
The brick which had 33% or more of porosity and 4-30um of average pore size was considered to be the most suitable

for water permeable/retainable porous paving bricks.
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Fig.1 Particle size distributions of fly-ash powders
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Table 1 Characteristics of porous bricks which have various

average pore diameters and open porosities.

Sintering  [Average pore|Open porosity|water saturation
Sample |{mperature diameter [%] absorption rate |water
No. [FC Lum] Wy [%] absorption rate
W [%]
FB-1 850 0.43 42.0 28.7 28.9
FB-2 850 1.06 40.1 26.4 27.5
FB-10-1 1025 3.89 41.1 26.6 29.4
FB-20 1200 6.87 42.5 25.6 31.9
FB-100 1300 49.06 424 244 30.9
FB-10-2 1150 4.97 37.1 21.6 24.3
FB-10-3 1175 5.01 33.0 17.7 20.1
FB-10-4 1200 4.41 22.8 11.8 12.1
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Fig.2 Pore size distributions of various porous bricks which

have about 40% open porosity.
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Fig.3 A SEM photograph of the porous brick (FB-10-1)

Table 2 Water pump-up ability, permeability and water vapor evaporation ability in various porous bricks
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FB-10-2 4.6x107° 2.35 3.21 13.8 79.1 114 80.3
FB-10-3 4.0x107° 1.88 3.08 13.7 79.2 111 76.0
FB-10-4 2.9x10° 0.25 1.63 4.5 86.5 41.4 63.2
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Fig.4 Dependence of square of the water penetration weight, W,
per unit area, (W/S)’, on the penetration time, t, for various

porous bricks
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Fig.5 Relationship between surface temperature and water
absorption for various bricks. (a) Effect of average pore size (b)

Effect of porosity and drying condition.
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permeability and effective water content for average pore

diameter.
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Fig.10 Change in capillary height, penetration rate, coefficient of

permeability and effective water content for open porosity.
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