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C t I f tiCountry Information
Annual Rainfall

378,000 km378,000 km22World City Annual Rainfall
(Average  1970(Average  1970‐‐2000)2000)

Mexico City 1 266 mm

1,7131,7131,1281,128

Mexico City 1,266 mm
Paris 648 mm

2,4702,470

1,8981,898

Zurich 1,120 mm
Cape Town 539 mm

Tokyo Tokyo 
1,4671,467Nagoya Nagoya 

1 565 mm1 565 mm

1,9601,960New York 1,123 mm
Jakarta 1 903 mm 1,565 mm1,565 mm1,8981,898

2,2792,279

70% Land: Mountains70% Land: Mountains

Jakarta 1,903 mm
Bangkok 1,530 mm
H K 2 360
Source: Japanese Ministry of International Affairs CommunicationsSource: Japanese Ministry of International Affairs Communications

70% Land: Mountains70% Land: MountainsHong Kong 2,360 mm



P fil f J PAProfile of Japanese PA
70% share in Motorway70% share in Motorway70% share in Motorway70% share in Motorway

Highly Viscous Modified BitumenHighly Viscous Modified BitumenHighly Viscous Modified BitumenHighly Viscous Modified Bitumen
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高機能舗装の効果N
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C t f H b id MiConcept of Hybrid Mix
Skid ResistanceSkid Resistance

Texture as
Skid ResistanceSkid Resistance

Porous Asphalt

I bilitImpermeability
as SMAWaterproofWaterproofpp

One Mix with TwoOne Mix with Two
Intentionally not Uniformed MixIntentionally not Uniformed Mix

One Mix with Two One Mix with Two 
FunctionsFunctions



A t G d ti D iAggregate Gradation Design
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Ai V id E l tiAir Void Evaluation

Bulk          Bulk          
S ifi G itS ifi G itPorous PartPorous Part Specific GravitySpecific Gravity

(V P k)(V P k)(Vacuum Pack)(Vacuum Pack)
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T t M tTexture Measurement
Ci l T k M tCircular Track Meter

Mean Profile Depth
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P bilit M tPermeability Measurement
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VMA VFB & F tiVMA, VFB & Functions
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P i H b id i i th fi ldPaving Hybrid mix in the field

Not a special machine needed!Not a special machine needed!



M h i f H b id t tMechanism of Hybrid structure

Just after finishing the mixJust after finishing the mixJust after finishing the mix, Just after finishing the mix, 
bituminous mortar is up to surfacebituminous mortar is up to surface..
The mortar is falling down to The mortar is falling down to 
b tt hil ti ib tt hil ti i

After paving, surface After paving, surface 
can be porous alike can be porous alike 

bottom while compaction, since bottom while compaction, since 
bitumen content is designed as bitumen content is designed as 
higher for gradation.higher for gradation.

and inside SMA alike.and inside SMA alike.



D Pl i E i tDry Plowing Experiment
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N i R d ti L lNoise Reduction Levels
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A l t d P t T tAccelerated Pavement Test

A l t d L di d E i t l Si l tAccelerated Loading and Environmental Simulator 



R li R i t b ALESRaveling Resistance by ALES
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CONCLUSIONCONCLUSION
• By controlling aggregate gradation, 

VMA and VFB, the concept of HybridVMA and VFB, the concept of Hybrid 
mix is achievable in the field.

• Hybrid mix is durable against raveling.
• Noise reduction of Hybrid is between• Noise reduction of Hybrid is between 

porous and dense graded mixes.
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