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“ World climate now 

on the brink”

http://earthobservatory.nasa.gov/Features/GreenRoof/

“ Dangerous warming 

now can’t be avoided”



Outline of Presentation

 Background & Solar Heat-blocking Pavement

 Mitigation of Urban Heat Islands

 Reduction in Rutting

 Conclusions



Background

&

Solar Heat-blocking Pavement



Increase in patients suffering heatstroke
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Basic concept

Asphalt

Asphalt

Aggregate

Apply high albedo and dark colored

thin treatment materials

Component of hot mix asphalt

Hollow ceramic particle Highly reflective pigment

Solar radiation
Low reflection for visible rays High reflection for near-infrared rays



Albedo characteristics

 Straight asphalt has a very low albedo

 Dark-gray treatment materials have a low albedo for visible rays, but a 
very high albedo (about 90%) for near-infrared rays
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Mitigation of Urban Heat Islands



Thermal sensation  - Surface temperature -

Original Image Thermographic Image

Solar Heat-blocking 

Pavement
Conventional Solar Heat-blocking 

Pavement

35.0 ﾟC

Conventional

48.3 ﾟC



 Tomonaga et al. concluded that S.H.P. can improve 

thermal comfort around our feet 

Thermal sensation  - Temperature around feet-

Porous asphalt pavement Solar Heat-blocking Pavement

52.7 ﾟC 49.0 ﾟC
Tomonaga et al. (2008): Journal of Hoso,  

Vol. 43, No. 6, pp. 31~36



Environmental effect

The result indicates that air temperatures in central Tokyo 

would tend to decrease. Also, air temperature can  be 

reduced by more than 0.8° C.

Nest domain:

Center of Tokyo

366 km

366 km

Elevation(m)



The amount of sensible heat in 

the streets, which heats the 

atmosphere, decreased due to 

the increased reflectivity.

The reduction in air temperature 

in the streets improves the urban 

heat environment.

Effect of Reduction in Atmospheric Warming 

in the Streets
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Reduction in Rutting



Newspaper article

“ An airplane got 

stuck on the runway 

due to rutting ”

“Did the asphalt surface 

soften so much due to 

the heat?”

From the Nihon Keizai Shimbun 

– a Japanese national newspaper

20th July 2010



Case study - Airport taxiway -

 A reduction in rut depth was expected by utilizing 
the solar heat-blocking pavement technology

 Solar heat-blocking material was sprayed onto the 
existing taxiway at an International Airport

 The rut depth was measured at five stages; after 
construction, 1 year, 1.5 years, 2 years and 3 years



Conventional pavement Solar Heat-blocking Pavement

Construction 

area



Temperature of pavements
Surface (20 mm below)
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Differences of rut depth
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 Solar Heat-blocking Pavement can reduce the maximum rut 
depth by half, compared to that of conventional pavement





Conclusions

 Contributes to improved thermal sensation around 

pedestrian’s feet. 

 Solar heat-blocking pavement is likely to be useful in 

mitigating the “urban heat island” effect.

 This technology can effectively reduce rutting, as the 

rate was approximately half compared to that of 

dense-graded asphalt surfaces.



Thank you



Environmental issues
Hotter pavement:

- leads to the “urban heat island” phenomenon

- higher temperatures may affect pedestrians’ health

Public demand to reduce the temperature of road surfaces
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What is solar radiation?

 Solar radiation mainly consists of visible rays and near-infrared rays; 

and includes some ultraviolet rays.

 50% of solar energy is visible rays; the rest is near-infrared rays.



Basic concept
Highly reflective pigment

Highly reflective for near-infrared rays

→  Prevention of heating

Low reflectivity for visible rays

→  Enables various colors to be selected

Hollow ceramic particles

- Reflects solar radiation back into 
the atmosphere

Hollow ceramic particles

(5~150 μm)



Effect of temperature reduction

 The maximum temperature of the conventional pavement rose to 57.4ﾟC

 The temperature of the treated surface was reduced by about 16ﾟC

Max. air temperature: 37.8ﾟC
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Influence of Thermal Impact
Use of Thermography

Original Picture Thermographic  image

Thermography shows clear differences between Porous  

Asphalt Pavement and Solar Heat-blocking Pavement



Influence of Thermal Impact

Porous asphalt pavement Solar heat-blocking pavement

 Porous asphalt surface measured more than 51° C whereas

solar heat-blocking pavement had a surface temperature of

about 46.5° C.



Case studies

- Rutting resistance at airport taxiway -

Runway 

B

Terminals 1 & 2

Runway A

Construction 
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Surface: Large stone mix. (Modified Asphalt)

Bituminous stabilization

Cement stabilization

Crusher-run

Coated layer

t= 80 mm

Binder course: Large stone mix. (Modified Asphalt) t=120 mm

t=200 mm

t=500 mm

t=300 mm

Construction

overview
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Milled surface (200 mm below)

Depth of
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Section of pavements

Solar Heat-blocking Pavement Conventional Surface



Days in which 40ﾟC or more was recorded
Surface (20 mm below)

Milled surface (200 mm below)

Solar Heat-blocking Pavement Conventional surface

Solar Heat-blocking Pavement Conventional surface
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Temperature below the surface

●:Solar Heat-blocking Pavement
y = 0.0002x2 - 0.1117x + 47.958
R2 = 0.8471

▲: Conventional Pavement
y = 0.0004x2 - 0.1812x + 61.14
R2 = 0.9148
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