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←技術テーマに合わせたピクトサインを選択してくだ
さい

◼ A technology that foams asphalt by generating fine foam through the injection of 
a small amount of water into the asphalt.

◼ The bearing effect of fine foam reduces the viscosity of asphalt, enabling the 
production temperature to be lowered.

◼ Lower production temperatures reduce fossil fuel consumption, thereby reducing 
CO₂ emissions.

◼ アスファルト混合物の製造温度を20～30℃程度低減させ、化石燃料の使用量を減らせるため、CO2排
出量を削減できる

◼ 新規、再生両方のアスファルト混合物でも製造・施工温度を低下させても、所要の品質が確保できる
◼ 舗設作業中、アスファルト混合物からの輻射熱やアスファルトヒュームの発生量を低減し、作業者の

安全衛生や労働環境を改善する
◼ 交通規制時間の短縮により、交通渋滞の発生などを低減する

◼ An asphalt mixture produced by combining foamed asphalt with a foaming additive.
◼ Generates a greater quantity of finer foam than conventional foamed asphalt.

場所 日本 神奈川県横須賀市内民間工場構内

施工面積 214m2

施工時期 2022年7月

混合物運搬時間 90分程度

混合物種類 再生密粒度アスファルト混合物(13) R60%

製造時の低減温度 25℃程度

マーシャル密度 2.412 g/cm3

2.374 g/cm3（98.4％）

実証実験例

ECOフォームドの仕上がり面

骨材

水＋発泡補助剤

ECOフォームド

発泡したアスファルト
Asphalt (before foaming) Foamed asphalt (after foaming)

ミキサ

アスファルト

アスファルト
計量槽

骨材

■アスファルト
微細泡

効果

微細泡のベアリング効果イメージ

◼ Lowers the asphalt mixture production temperature by approximately 20-30℃, 
reducing fossil fuel consumption and thereby decreasing CO₂ emissions.

◼ Ensures the required quality of both new and recycled asphalt mixtures, even when 
the production and paving temperatures are reduced.

◼ Reduces radiant heat from asphalt mixtures and the generation of asphalt fumes during 
paving work, thereby improving workers’ safety, health, and working conditions.

◼ Shortens traffic control time, thereby reducing traffic congestion.

What is foamed asphalt?

Features of ECO-Foamed

Effects

Demonstration test example

場所 日本 神奈川県横須賀市内民間工場構内

施工面積 214m2

施工時期 2022年7月

混合物運搬時間 90分程度

混合物種類 再生密粒度アスファルト混合物(13) R60%

製造時の低減温度 25℃程度

マーシャル密度 2.412 g/cm3

2.374 g/cm3

98.4％）

Location
Private factory premises in 

Kanagawa Prefecture, Japan

Construction period July 2022

Mixture type
Recycled dense grain asphalt 

mixture (13) R60%

Temperature reduction 

during production
Approximately 25℃

Marshall density 2.412 g/cm3

Density of cored 

specimens
2.374 g/cm3 (98.4%)

NIPPO CORPORATION

https://www.nippo-c.co.jp/en/

ＥＣＯフォームド

Aggregate
Asphalt 

measuring 
tank

Asphalt

Water + foaming 
additive

Mixer Foamed asphalt

ECO-foamed

Image of the bearing effect of fine foam

Aggregate

Fine foam

Asphalt

ECO-Foamed
 Warm-Mix Asphalt (WMA) with Foamed Asphalt

Enrobé tiède (WMA) à asphalte 
expansé
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ECO-Foamed
Warm-Mix Asphalt (WMA) with Foamed Asphalt

ECO-Foamed
Enrobé tiède (WMA) à asphalte expansé
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←技術テーマに合わせたピクトサインを選択してくだ
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High-Rigidity Base
High Modulus Asphalt Optimized for 

Japanese Conditions

◼ An upper base course method that uses a high-stiffness asphalt mixture optimized 
for the Japanese environment through mix design and a dedicated binder, based 
on High Modulus Asphalt (HiMA), which has been adopted worldwide since its 
development in France in the 1990s.

* This pavement technology was developed through joint research with Nippon 
Expressway Research Institute Co., Ltd.

ハイリジットベース

◼ High stiffness reduces tensile strain at the bottom of the asphalt mixture layer, 
thereby suppressing the occurrence of fatigue cracking.

◼ A higher asphalt content improves resistance to fatigue cracking.
◼ Low air voids improve watertightness, and high stiffness enhances resistance to 

stripping (by reducing inter-aggregate abrasion), ensuring excellent water resistance.

Test item
Reference 

value

Penetration (at 25℃) 1/10 mm 20 to 40

Softening temperature ℃ 44.0 to 65.0

Elongation (at 25℃) cm 50 or greater

Mass change ratio in thin 
film oven test

% 0.6 or less

Residual penetration ratio 
in thin film oven test

% 58 or greater

Penetration ratio after 
evaporation

% 110 or less

｜G*｜ (20℃) MPa 9 to 17

試 験 項 目 基準値

(25℃) 1/10mm 20～40

℃ 44.0～65.0

(25℃) cm 50以上

% 99.0以上

℃ 260以上

% 0.6以下

% 58以上

% 110以下

(15℃) g/cm3 1.00以上

G*｜ (20℃)注(1) MPa 9～17

Quality standard of the dedicated binder
Item Target value

Marshall stability (kN) 6.0 or greater

Air voids ratio (%) 2.0 to 3.0

Stiffness (MPa)
9,000

±2,500

Number of cycles to 

failure (passes)

10,000 or 

greater

Dynamic stability 

(passes/mm)

1,000 or 

greater

Quality standard of mixture

Surface layer: 4 cm

Base layer: 6 cm

Lower base course
Granular base course

High-rigidity base: 
15 cm

Example of pavement cross section

項 目 確認方法 試験条件 目標値

 Asphalt
を用いた繰返し間

20℃,

124ms

:ハーバーサイン波
:5μm

9,000

±2,500MPa

舗装調査・試験法便覧
B018T

10℃，
10Hz，

400μ

10,000回以上

舗装調査・試験法便覧

B003

－ 1,000回/mm

以上

◼ High stiffness significantly improves resistance to fatigue cracking, thereby 
extending pavement service life.

◼ Low air voids increase watertightness and enhance resistance to stripping.
◼ Dynamic stability (rutting resistance) is equal to or greater than that of 

conventional base-course mixtures, making it suitable for heavy-traffic roads.

What is High-Rigidity Base?

Features

Effects

Demonstration test example

Finished Surface

Location
Prefectural road, Aomori 

Prefecture, Japan

Construction period December 2022

Traffic volume 

classification

(Pavement design 

traffic volume)

N6

(1,000 to 2,999 

vehicles/day/direction)

Stiffness 10,363 MPa

Number of cycles to 

failure
67,733 passes

Dynamic stability 6,300 passes/mm

Base à haute rigidité
Asphalte à haut module optimisé pour 

les conditions japonaises

High-Rigidity Base
High Modulus Asphalt Optimized 

for Japanese Conditions
Base à haute rigidité

Asphalte à haut module optimisé pour les conditions japonaises

NIPPO CORPORATION

https://www.nippo-c.co.jp/en/

ECO-Foamed
Warm-Mix Asphalt (WMA) with Foamed Asphalt

ECO-Foamed
Enrobé tiède (WMA) à asphalte expansé
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Icetool Pavement
Elastic Resin-Bonded Anti-Icing Pavement

◼ A type of pavement in which elastic aggregate and hard 
aggregate are bonded to the pavement surface with 
resin. Snow and ice that form on the road surface in 
winter are stripped and crushed by the elasticity of the 
elastic aggregate, while the hard aggregate suppresses 
tire slippage, thereby ensuring vehicle safety during 
winter conditions.

◼ Strips and crushes snow and ice on the road surface under vehicle traffic in winter.
◼ The hard aggregate improves skid resistance, thereby suppressing tire slippage.

➢ A test to evaluate the ease of ice plate detachment from an 
anti-icing pavement: After water is absorbed, a jig with 
nonwoven fabric attached is frozen onto the specimen 
surface for a specified time at a controlled subzero 
temperature (−5 ± 1℃), and a tensile test is then performed.

➢ After abrasion: The test results are obtained after abrading 
the specimen surface using a raveling test to simulate road 
surface wear caused by winter tires and chains.

アイストール 密粒13

調査項目 測定項目
2020.11 2021.5 2022.5 2022.5

路面状況 目視 －

凍結抑制効果
＊1

氷着引張強度(MPa)
0.20 0.48 0.45 0.47

すべり抵抗性 ＢＰＮ(Wet)＊1 66 68 66 67

騒音低減効果 3.3 3.3 3.3 3.1
(対既設路面) (dB)

1：左右車輪走行部の平均値

What is Icetool?

Icetool

General pavement

Features

Effects

Demonstration test example

Recommended Value for 
Anti-Icing Pavement

Existing 
Pavement

Top Coat

Binder(Epoxy)

Approx.5 
mm

Elastic Rubber 
Aggregate

Ceramic 
Aggregate

P3

アイストール

◼ Anti-icing pavement in which a mixture of 
rubber elastic aggregates and hard aggregates 
is bonded to the pavement surface with a resin 
binder.

◼ The elastic force of the elastic aggregate strips 
and crushes snow and ice that form on the 
road surface under vehicle traffic in winter.

◼ The hard aggregate improves skid resistance, 
thereby suppressing tire slippage.

Location
City road, Nagano 

Prefecture, Japan

Construction area 75 m2

Construction period November 2020

Traffic volume 

classification

(Pavement design 

traffic volume)

N4

(100 to 249 

vehicles/day/direction)

Ice adhesion tensile 

test
0.20 MPa

Skid resistance

BPN
66

Ice Adhesion Tensile Test 

Revêtement Icetool
Revêtement antigel élastique à liant résine

Icetool Pavement
Elastic Resin-Bonded Anti-Icing Pavement

Revêtement Icetool
Revêtement antigel élastique à liant résine

NIPPO CORPORATION

https://www.nippo-c.co.jp/en/
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Recycled Plastic Asphalt Pavement

What is recycled plastic asphalt pavement?

Features

Effects

密粒(13) 密粒(13)

StAs60/80 改質AsⅡ型

 バインダ量 ― wt％-in 30.0 5.2 5.4

 マーシャル密度 20℃ g/cm
3 0.962 2.394 2.394

 マーシャル安定度 水浸60℃/30分 kN 13.4 8.9 13.4

 動的安定度 60℃ 回/mm 63,000 1,430 9,000

 ラベリング損失量 -10℃ cm2 0.09 0.50 0.28

 カンタブロ損失量 -10℃ ％ 0.09 20.3 12.2

 曲げ破断ひずみ 20℃ ― 77.0×10-3 20.7×10-3 18.3×10-3

-10℃ ― 21.6×10
-3

1.7×10
-3

2.6×10
-3

 曲げ疲労破壊回数 0℃/900×10
-6 回 800万超 ― ―

60℃/6Hr ― 変状なし 3.5時間で砂利化 全表面ではく離

60℃/12Hr ― 変状なし ― ―

 繰返し表面はく奪深さ 60℃/1,000回 mm 0.5 25超 9.3

※「首都高速道路㈱舗装設計施工要領2019年6月:冠水式WT試験」を参考。供試体断面のはく離面積率ではなく舗装体表面の変化を評価

廃プラ混合物

 冠水WT試験
※

試験項目 試験条件 単位

密粒(13)StAs60/80(6時間) 密粒(13)改質Ⅱ型(6時間) 廃プラ舗装(6時間)          廃プラ舗装(12時間)
冠水ＷＴ試験後の供試体

試験条件 単位 廃プラ混合物
密粒(13) 密粒(13)

StAs60/80 改質AsⅡ型

― wt％-in 30.0 5.2 5.4

20℃ g/cm3 0.962 2.394 2.394

水浸60℃/30分 kN 13.4 8.9 13.4

60℃ 回/mm 63,000 1,430 9,000

-10℃ cm2 0.09 0.50 0.28

-10℃ ％ 0.09 20.3 12.2

20℃ ― 77.0×10-3 20.7×10-3 18.3×10-3

-10℃ ― 21.6×10-3 1.7×10-3 2.6×10-3

0℃/900×10-6 回 800万超 ― ―

WT試験
※

60℃/6Hr ― 変状なし 3.5時間で砂利化 全表面ではく離

60℃/12Hr ― 変状なし ― ―

60℃/1,000回 mm 0.5 25超 9.3

「首都高速道路㈱舗装設計施工要領2019年6月:冠水式WT

Demonstration test example

■ It is asphalt pavement in which all aggregate is made from waste plastic.
■ Binder technology which enables even waste plastic aggregate having low interlocking to develop strength.

■ Waste plastic that is normally incinerated is used as 
aggregate

■ Lightweight (low density)
■ All constituent materials are hydrophobic
■ Low heat capacity
■ Binder that functions as the structural skeleton

試験項目 試験条件

施工現場
ひたち野うしく

（茨城県牛久市）

施工面積 合計25㎡

交通区分 EV車向け駐車場および歩道

施工時期 2024年3月

廃プラ骨材

種類

使用量 合計 1t

40kg/㎡

削減量 合計 1.2t

48kg/㎡

Dense grain (13) 
StAs 60/80

Dense grain (13) 
Improved type II 60/80

6 Hr, 60℃ 6 Hr, 60℃

Recycled plastic asphalt

12 Hr, 60℃

改質II型 開発品

石

廃プ
ラ

骨材
バイン
ダー

Flooded wheel tracking test result

Performance evaluation result

Demonstration at the ENEOS Platform Hitachino-Ushiku SS

廃プ
ラ

改質II型
バイン
ダー

開発
バイン
ダーホイールトラッキング試

験結果

廃プラを骨材全量とする
難しさ

ENEOS CORPORATION

https://www.eneos.co.jp/english/

NIPPO CORPORATION

https://www.nippo-c.co.jp/en/

ENEOS

NIPPO

研究開発中

Under R&D

廃プラスチックアスファルト舗装

■ Reduces CO₂ emissions (approximately 
40% less than conventional asphalt 
pavement)

■ Requires less energy for transportation
■ High water resistance
■ Low energy consumption for mixture 

production
■ High durability (high dynamic stability)

Purpose of binder Purpose of aggregate

Ordinary 
asphalt 

pavement Asphalt

Filler
Fine aggregate

Coarse aggregate

Percentage is 
based on weight

Developed 
recycled 
plastic 

pavement

Asphalt Recycled 
plastic Type A

Recycled plastic 
Type B

Challenges in using waste plastic 
as the entire aggregate

Improved Type II 
binder

Developed 
binder

Wheel tracking test result

CO₂ emissions per m² of pavement (kg-CO₂)

Material*1 Production*2 Construction Waste plastic*3

*1 The figure for material includes material extraction, material 
production, and material transportation.

*2 The figure for production includes mixture production and mixture 
transportation.

*3 The figure for waste plastic includes intermediate treatment, 
incineration, and landfilling.

Test item
Test 
condition

Unit Recycled 
plastic mixture

Binder amount

Marshall density

Marshall stability

Dynamic stability

Raveling loss

Cantabro loss

Bending fracture 
strain

Bending fatigue 
strain

Submerged WT test*

Passes Over 8 million

No deformation

No deformation

Granulates in 3.5 
hours

Stripping on entire 
surface

Over 25
*With reference to the “Flooded wheel tracking test” in the Pavement Design and Construction Guidelines (June 2019) issued 
by Metropolitan Expressway Co., Ltd. 
An evaluation was performed based on changes in the pavement surface rather than the ratio of stripped area on the specimen 
cross-section.

Test item

Construction site

Construction area

Traffic volume 
classificationConstruction period

Recycled 
plastic 

aggregate

CO₂ 
emission 
reduction 

effect

Type

Usage

Usage per unit area
Reduction amount

Reduction amount per 
unit area

Test condition

Demonstration at the 
ENEOS Platform Hitachino-

Ushiku SS 
(Ushiku City, Ibaraki 

Prefecture)
Total: 25 m2

Parking lot for EVs and walkway

March 2024
Cross-linked polyethylene 

(waste wire coating material)
Total: 1 ton
40 kg/cm2

Total: 1.2 tons

48 kg/cm2

Test item Test condition

Construction site
ENEOS Platform Hitachino-Ushiku SS

(Ushiku City, Ibaraki Prefecture)

Construction area Total: 25 m2

Traffic volume classification Parking lot for EVs and walkway

Construction period March 2024

Recycled plastic 

aggregate

Type
Cross-linked polyethylene 

(waste wire coating material)

Usage Total: 1 ton

Usage per unit area 40 kg/cm2

CO₂ emission 

reduction effect

Reduction amount Total: 1.2 tons

Reduction amount 

per unit area
48 kg/cm2

Revêtement en asphalte à 
granulats de plastique recyclé

Recycled Plastic Asphalt Pavement
Revêtement en asphalte à granulats 

de plastique recyclé

ENEOS CORPORATION

https://www.eneos.co.jp/english/

NIPPO CORPORATION

https://www.nippo-c.co.jp/en/ ENEOS NIPPO

Submersion at 60℃ 
for 30 minutes

Passes/mm

Repeated surface stripping depth 60℃/1,000 passes

Dense grain (13)
Improved AsII 

type

Dense grain (13)

Developed pavement

Existing 
pavement

改行位置修正
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