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Table 1 Outline of pavements

Pavement classification

Outline of pavement

Normal concrete

*Name 36 - 8 — 20 N (JIS standardized goods)
-Compressive strength 46.1N/mm’ (28d)

Porous concrete

*Flexual strength 4.69 N/mm’ (28d)
Field volume of water permiability 1428cc/15sec

Dense graded asphalt concrete

*Maximum aggregate size :13mm
= Straight asphalt

Open graded asphalt concrete

*Maximum aggregate size :13mm
*Field volume of water permiability 1232cc/15sec
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Table 2 Measurement items and measurement instrument

Measurement items

Measuring instrument

Surface temperature

Thermo couple
Infrared temperature sensor

Subterranean temperature

Thermo couple

@ Net radiation and albedo

Net radiation meter

® Conduction heat flux

Heat flow meter
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Table 3 Thermal conductivity and heat capacity of
pavements (presumed value)

Pavements| Normal Porous | Dense graded | Open graded
Measurement item concrete | concrete | asphalt con asphalt con

Thermal condudtivity

(W/m*K) 2.4 1.3 1.2 1.1
Heat capacity
(MJ/m®+K) 5.8 0.8 6.6 0.5
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THE HEAT ISLAND RELIEF EFFECT OF CONCRETE
PAVEMENT

Takeyuki KIMIJIMA™, Hideo OOISHI!, Masatoshi NISHIOKA™ and Masakazu MORIYAMA™

*1  SUMITOMO OSAKA CEMENT Co., Ltd. Cement/Concrete Research Laboratory
(7-1-55, Minamiokajima, Taisyo-ku, Osaka-shi, Osaka 551-0021, Japan)

*2  OSAKA CITY UNIVERCITY, Graduate School of Engineering, Department of environmental
urban engineering (3-3-138, Sugimoto, Sumiyoshi-ku, Osaka-shi, Osaka 558-8585, Japan)

*3 KOBE UNIVERCITY, Department of Architecture and Civil Engineering, Faculty of
Engineering (1-1, Rokkoudai, Nada-ku, Kobe-shi, Hyougo 657-8501, Japan)

ABSTRACT : The increase of air temperature rise in the daytime and the tropical night number of
days by the heat island phenomenon are a problem in summer season. The causes that a heat island
phenomenon is caused are a decline of a latent heat flux by the decrease of a natural covering thing
in an urban region, a sensible heat flux increase that warms the atmosphere from a city structure
and a pavement surface in the urban region, and stopping of the atmosphere that was warmed by
the sensible heat flux by the concentration of the structures and the buildings in the urban region.
We executed the testing pavement of various kinds in a yard and we carried out estimating by
heat balance of the measurement and the analysis at the testing pavements, in this research. As the
result, the temperature at the pavement surface of the concrete that is white color in the daytime
was low to the temperature at the pavement surface of the asphalt system pavement that is black
color, and the sensible heat flux of the concrete pavement was small. From these results, it is
conjectured that the concrete pavement is effective in mitigating of the heat island phenomenon.

KEY WORDS : Heat island, Sensible heat flux, Road surface temperature, Pavement of concrete,
Pavement of Porous concrete, Pavement of asphalt
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