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Abstract

This study aims to measure and to analyze the characteristics of thermal environment of the various per-
meable pavement materials such as a break stone pavement (Green block cubic), soil protection pavement (Soil
tector), soil cement pavement and ceramic brick pavement under the summer outdoor environment. The thermal
environment characteristics measured in the study includes the changes of surface temperature during the day,
and long and short wave radiation of each pavement surface. The experimental condition is based on the data
on the hottest temperature (August 9, 2006, 37.1°C) of the year. The albedo was the highest on the break
stone pavement(0.8) from 12:00 to 14:00. The albedo of the ceramic brick pavement, a soil tector pavement
and soil cement pavement were 0.35, 0.29 and 0.27 from 12:00 to 14:00, respectively. The peak surface temper-
ature and long wave radiation was the highest on the soil protection pavements(56.6C/627 W/m?). The peak
surface temperatures and long wave radiation on the ceramic brick pavement, a stone brick pavement and
soil cement pavement were 51.7°C/627 W/m?, 48.8°C/607 W/m® and 45.9°C/582 W/m’, respectively. The heat
environment was better on the break stone pavement than on the other pavements. This is mainly due to the
high albedo of the break stone pavement(0.8) while the albedo value of a ceramic brick pavement, a soil
tactor pavement and soil cement pavement were 0.35. 0.29 and 0.27. Large heat capacity(2,629 kJ/m’ - K)
of the stone brick pavements also contributes to this difference. The heat environment was better on the soil
cement pavement than the soil tector pavement. This is mainly due to the evaporation of the soil cement
pavement while the active evaporation of the soil tactor pavement was not continued after two days from
the rainfall event. To improve the thermal environments in the urban area, it is recommended to raise the
albedo of the pavements by brightening the surface color of the pavement materials. Further studies on the

pavement materials and the construction methods which can enhance the continuous evapotranspiration from
the pavements surface are needed.
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Fig. 1. Cross section of Cubic block pavement plot.
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Fig. 2. Cross section of Soil tector pavement plot.

= ol S oo e e TATA L n e e da
T SR R A AR A SN I A e
" o i 3 T N A AL g
’ R PR G e A e

R

soil cement{T100}

base course(T200)

- naturai soil{T365)

98 80l

H1 discharge plate(T35)

discharge pips{®35)

Fig. 3. Cross section of Soil cement pavement plot.
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Table 1. Specific heat capacity and volumetric heat capacity of pavement material

Cubic brick Soil tector Soil cement Ceramic brick
Specific heat capacity (kJ/kg - K) 0.92° 0.8 0.84° 0.84"
Volumetric heat capacity (kJ/m’ - K) 2,629 1,152 1,317 1,698

* http://www.engineeringtoolbox.com/specific-heat-solids-d 154.html
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Fig. 4. Cross section of ceramic brick pavement plot.
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(normal data)

Date Mean Maximum Minimum Wind velocity Relative Precipitation
temperature (C) | temperature () | temperature (C) (m/sec) humidity (%) (mm)

July 24.2 (25.1) 27.7 (29.2) 21.7 21.7) 1.2 (2.0) 86.2 (82.1) | 630.9 (291.1)

August 27.6 (25.6) 33.1 (30.2) 23.7 (21.9) 1.3 (1.7) 77.4 (80.7) | 106.6 (286.2)

* normal monthly value were refered to Jinju weather station(http://jinju.kma.go.kr/main.jsp)
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Table 3. Albedo value of experimental samples (August 9, 2006)

Experimental Time
samples 6 7 8 9 10 1 12 13 14 15 16 17 18 19
Cubic block | 126 | 1.05 | 092 | 0.86 | 0.83 | 0.81 | 0.80 | 0.80 | 0.80 | 0.81 | 0.83 | 0.88 1.021 | 1.251
Soil tector 0.40 | 036 | 0.34 | 0.32 | 0.31 | 0.30 | 0.29 | 0.29 | 0.29 | 0.31 | 0.31 | 0.32 0.38 | 0.47
Soil cement | 045 | 0.34 | 032 | 0.30 { 0.29 | 0.28 | 027 | 0.27 | 027 | 0.26 | 0.26 | 0.26 | 0.28 | 0.46
Ceramic brick | 0.55 [ 0.43 { 041 [ 039 { 037 | 036 { 0.35 | 0.35 | 035 { 037 { 0.37 | 0.38 | 0.46 | 0.65
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Fig. 9. Long wave radiation of experimental samples
(August 9. 2006)
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