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Introduction 

As part of international cooperation activities, the pavement technology division at VTI 

hosted two days workshop that brought together key stakeholders across Japan, Sweden, 

Denmark and the Netherlands to shear knowledge, discuss achievements, challenges and 

lessons arising from recycling of by-products and industrial wastes in roads construction in 

Europe and Japan. The workshop took place on the 11th and 12th of October 2017 at the VTI’s 

head office in Linköping. Representatives from Taisei Rotec Corporation, Nichireki Co. LTD, 

Nippo Steel and Sumitomo Metal, the committee on pavement engineering of the Japan 

Society of Civil Engineers (JSCE), Fukuoka University, Kraton Corperation, the Danish Road 

Directorate, the Swedish Transport Administration, Peab Asfalt, Re:Source and VTI have 

attended the activities of the workshop and shared their experiences on the efforts spent in 

their countries to use as much as possible industrial by- products and wastes instead of version 

materials in roads construction.   

 

Activities of the first day of the workshop 

In the first day of the workshop representatives from, VTI, NIPPO Steel & Sumitomo Metal, 

Peab Asphalt, Kraton Corperation, NICHIREKI Co. Ltd., the Swedish transport 

administration, Fukuok University have delivered their presentations. The activities stated at 

09:10 am and finished at 16:00 pm on the 11th of October 2017. The First day schedule is 

listed below:  
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Workshop on the Recycling of Materials in Roads Construction 

11-12 October 2017 

VTI, Linköping, Sweden 

 

Date: 11 October 2017 

Venue: VTI, Linköping 

Conference rum: Tåkern, VTI 

Moderator: Dina Kuttah, VTI 

 

09:00-09:10 Registration at VTI VTI’s reception 

09:10-09:25 Welcome speech, workshop introduction and self-
introduction of participants 

Dina Kuttah, VTI / All 

09:25 -09:45 Overview on VTI Tomas Svensson, VTI 

09:45- 10:00 Coffee break 

10:00- 10:25 Usage of iron and steel slag products, 

for road construction in Japan 

Yousuke YAMAGOSHI, 

NIPPO STEEL & SUMITOMO METAL, Japan 

10:25- 10:50 Performance evaluation of slag asphalt through 
shear testing and modal analysis 

Anders Gudmarsson, Peab Asphalt, Sweden. 

10:50-11:00 Open discussion All 

11:00- 11:30 Overview on BioRePavation EU-project and 
Sylvaroad 

Laurent Porot, Arizona Chemical, a subsidiary of 
Kraton Corporation, the Netherlands 

11:30-12:00 Field visit to the VTI’s facilities (HVS and CRS) Dina Kuttah, VTI / All 

12:00- 13:00 
Lunch at VTI 

13:00- 13:30 Recycled Modified Asphalt Taichi TERASAWA, NICHIREKI CO., LTD. Japan 

13:30-14:00 Overview on the Swedish road network, strategic 
challenges and asphalt recycling 

Jan-Erik Lundmark, the Swedish Transport 
Administration 

14:00-14:20 Open discussion All 

14:20-14:40 Coffee break 

14:40-15:20 Effective recycling of alternative materials in 
pavements- The Japanese   experience. 

Kenichi SATO, Fukuoka University, Japan 

15:20-15:30 Open discussion All 

15:30-16:00 Visiting the VTI’s Driving Simulators in 
Linköping, 

Mattias Hjort/ Anders Andersson, VTI 
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After a welcome speech and a brief introduction to the workshop given by Dina Kuttah, 

Tomas Svensson, the director general of VTI, gave a short introduction about the VTI’s 

history, international networks for cooperation, services, research area, and other related 

information. 

After the coffee break, Mr. Yousuke Yamagoshi from Steel & Sumitomo Metal -Japan, 

delivered his presentation on usage of steel slag products for road construction in Japan. In his 

presentation, Mr. Yousuke Yamagoshi focused on two main topics, namely the market of slag 

products in Japan and the development of the road base course material containing slag in 

Japan. The first topic dealt with the generation of slag and commonly used slag in Japan while 

the second topic covered the problems of iron and steel slag in Japan and the technology of 

aging method. Mr. Yousuke Yamagoshi summarised his presentation by three main points, as 

follows: 

• Base course material containing iron and steel slag is regulated in Japan, 

• To prevent yellow water leaching, air-cooled BF slag is subjected to atmosphere aging 

treatment,  

• To prevent expansion, steel slag is subjected to steam aging treatment. 

 

Photo by: Hirotaka Endo  
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After a brief discussion between the participants about the findings of Mr. Yousuke 

Yamagosh presentation, Mr. Anders Gudmarsson from Peab Asphalt (Sweden) gave his 

presentation entitled “Performance evaluation of slag asphalt through shear testing and modal 

analysis”. Mr. Anders Gudmarsson highlighted the advantages of using steel slag in industrial 

areas, roundabouts, and with porous asphalt. Mr. Anders Gudmarsson summarised the slag 

characteristics by good resistance to rutting, good adhesion, good water resistance, good 

friction properties and its noise reduction ability.  In addition, Mr. Anders Gudmarsson shed 

light on a new non-destructive technology called “Modal analysis” used by Peab asphalt. Mr. 

Anders compared the results of modal analysis with the results of shear box test on the 

performance of slag asphalt samples. Mr. Anders explained the effect of low and high 

temperature/frequency on the complex shear modulus master curve (G*) and the complex 

modulus master curve (E*) of asphalt slag. According to Mr. Anders results, the low and high 

temperature/frequency range of the complex modulus master curves have shown improved 

performance of slag asphalt. Different questions have been discussed with Mr. Anders 

regarding his research including the fatigue resistance of the slag asphalt and whether the 

difference of behaviour between the slag asphalt and the reference mix is coming from the 

binder or the mineral aggregate. 

Mr. Laurent Porot, from Kraton Corporation gave an overview on BioRePavation EU-project 

and Sylvaroad rejuvenator. According to Mr. Laurent explained how BioRePavation EU-

project aims to evaluate innovation in pavement recycling technics using alternative materials 

from renewable biomass and to save natural resources by reducing the consumption of virgin 

materials. 

Furthermore, Mr. Laurent highlighted the advantages of SYLVAROAD™ RP1000 developed 

by Kraton Chemical and how it has been proven that Sylvaroad can increase RA content to 

70%, even 100% in theory, adverse RA quality (very hard aged binder) and even facilitate 

asphalt mix manufacturing. 

Mr. Laurent has shown his interest to develop new asphalt specifications that consider the 

new developed bio rejuvenators as the current standards fit only the traditional rejuvenators. 

After a fruitful discussion with Mr. Laurent, all the participants visited the VTI’s heavy 

vehicle simulator and the road circular simulator facilities. Mrs, Dina Kuttah briefly described 
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to the participants the history, usage and advantages of using these VTI’s facilities to simulate 

the actual traffic loading in relatively short periods. 

 

 

Photo by: Hirotaka Endo 

 

After Lunch, Mr. Taichi TERASAWA from NICHIREKI CO., LTD (Japan) delivered his 

presentation on recycled modified asphalt. Mr. Taichi presented statistical analysis about the 

Recycling Probability of different construction materials in Japan and the quality of reclaimed 

aggregate used for recycled hot asphalt mixtures. According to Mr. Taichi TERASAWA, the 

reclaimed asphalt is highly recycled in Japan and usually the new manufactured asphalt 

mixtures incorporate about 30 to 60% RAP depending on the type of the asphalt plant. Mr. 

Taichi described also the splitting test on Marshal samples and how this method can be used 

to validate old RAP. 

Regarding the Swedish experience on materials recycling, Mr. Jan-Erik Lundmark from the 

Swedish Transport Administration, presented an overview on the Swedish road network, 

strategic challenges and asphalt recycling. Mr. Jan- Erik started his presentation by 
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summarizing the responsibilities of the Swedish transport administration for the long-term 

planning of the transport system for road and rail transport, shipping, aviation and its 

responsibility for the construction, operation and maintenance of state roads and railways. 

According to Mr. Jan-Erik, the transport sector will contribute to the national goal of reduced 

climate impact and the vision is that Sweden does not have any net emissions of greenhouse 

gases in 2050. This, means that the transport sector's emissions should be close to zero. At the 

end of his presentation, Mr. Jan -Erik summarized how to handle and store RAP, how to 

achieve high performance RAP and knowledge to increase recycling in all levels.  

After the coffee break, Mr. Kenichi SATO from Fukuoka University in Japan, presented the 

Japanese experience on the effective recycling of alternative materials in roads construction.  

Mr. Sato described the effective use of various waste materials like coal fly ash (Unbound 

base material), incineration bottom ash (Unbound base material) and waste tire ash (Asphalt 

mixture) in roads constructions. 

 

 

Photo by: Taichi TERASAWA 
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Also, Mr. Sato highlighted the aim of the construction material recycling law in Japan and the 

concept of a sound material-cycle society (3R) which means Recycle (Non- recyclable 

materials are regenerated as resources), Reuse (Reuse the used materials repeatedly), and 

Reduce (Reduce the waste generation). At the end of his presentation, Mr. Sato pointed out 

the main points to be consider during recycling, namely, environmental safety, durability, 

economy, stable supply and sustainability. 

After discussion and before the end of the first day activities, the participants visited the 

VTI’s driving simulators with Mr. Anders Andersson who described the types and usage of 

the VTI’s driving simulators and the current related projects.  

 

Activities of the second day of the workshop 

In the second day of the workshop representatives from, Re:Source, NICHIREKI CO. LTD, 

Peab Asphalt, Taisei Rotec Corporation, VTI,  and Vejdirektoratet, delivered their 

presentations. The activities started at 09:10 am and finished at 16:00 pm on the 12th of 

October 2017. The second day schedule is listed below:  
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Workshop on the Recycling of Materials in Roads Construction 

11-12 October 2017 

VTI, Linköping, Sweden 

 

Date: 12 October 2017 

Venue: Tåkern,VTI, Linköping 

Conference rum: Tåkern, VTI 

Moderator: Dina Kuttah, VTI 

 

09:00-09:10 Registration at VTI VTI’s reception 

09:10-09:15 Overview on the topics to be discussed Dina Kuttah, VTI 

09:15 -09:45 Overview of RE:Source – a Swedish Innovation 
Programme on Resource and Waste Management 

Johan Felix, Re:Source, Sweden 

09:45- 10:00 Open Discussion All 

10:00-10:15 Coffee break 

10:15- 10:45 On-site Base Course Recycling-Construction Method Nozomi KOMAGATA, NICHIREKI CO., 
LTD. Japan 

10:45- 11:00 Reducing the environmental impact during asphalt 
production 

Mats Wendel, Peab Asphalt, Sweden 

11:00- 11:15 Open discussion All 

11:15-12:15 Visits to the VTI’s Pavement Technology and Car Crash 
Laboratory 

All with Björn Kalman and Tommy 
Pettersson 

12:15- 13:10 Lunch at VTI 

13:10- 13:50 Overview on Alterpave EU-project Dina Kuttah, VTI 

13:50-14:20 Utilization of reclaimed asphalt pavement (RAP) for 
recycling HMA in Japan 

Kazunari HIRAKAWA, Taisei Rotec 
Corporation, Japan 

14:20-15:00 Recycling in Denmark, Experiences and challenges Erik Nielsen, Vejdirektoratet, Denmark 

15:00-15:15 Open discussion All 

15:15-15:25 Closing remarks and discussion about the future 
international cooperation 

Dina Kuttah, All 

15:25-15:45 Visiting the VTI’s Library All 

15:45-16:00 Coffee break 
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After a brief overview by Ms. Dina Kuttah on the topics to be discussed as part of the second 

day activities, Mr. Johan Felix from Re:Source program (Sweden), highlighted the ambition 

of the program which aim to make Sweden a world leader in minimizing and utilizing waste.  

Mr. Johan addressed three great challenges on the focus of Re:Source program namely, the 

resource-efficient society, the sustainable materials supply, and the sustainable energy system. 

Furthermore, Mr. Johan described Re: Source tools to reach the goals and the current status of 

RE:Source activities. 

 

Photo by: Taichi TERASAWA 

There was an extensive discussion with Mr. Johan at the end of his presentation. Among the 

discussed points, was the role that Re:Source can play to facilitate the international 

cooperation between Swedish partners and overseas partners. Also, questions about the 

possible coordination of RE:Source between different Swedish stakeholders in order to 

optimize materials, recycling in Sweden were raised.    

After a coffee break, Mr. Nozomi KOMAGATA from NICHIREKI CO., LTD. In Japan, 

delivered his presentation entitled “On-site Base Course Recycling-Construction Method”.  

Mr. Nozomi, described the designing patterns related to the in -situ base course recycling 

method (BCR), the history of the method and its features. According to Mr. Nozomi, the BCR 

method is an effective Cement-asphalt-emulsion treating of cracked pavements. Furthermore, 
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Mr. Nozomi empathised that this method reduces the pavement wastes because it doesn't eject 

existing pavement material and it doesn’t require large amount of virgin material. 

During the discussion Mr. Nozomi explained that the emulsion usually used in this method is 

non-ionic and therefore no technical problems have been encountered when it has been added 

to cement during the repairing process. 

 

Photo by: Taichi TERASAWA 

 

After a brief discussion, Mr. Mats Wendel from Peab Asphalt in Sweden, delivered his 

presentation on reducing the environmental impact during asphalt production. After a brief 

description of the business concept, core values and the accredited laboratories of Peab 

Asphalt, Mr. Mats highlighted the role that Peab plays to reduce climate impact by ensuring 

eco-driving, eco-paving and eco-asphalt. According to Mr. Mats, Peab has focused on 

recycling of asphalt to reduces the use of natural resources and reducing the energy 

consumption to help in solving the environmental issues.  

After a brief discussion with Mr. Mats about Peab ambitious and goals, the participants were 

asked to join Mr. Björn Kalman and Mr. Tommy Pettersson to visit the VTI’s Pavement 

Technology and Car Crash Laboratory. 
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Photo by: Hirotaka Endo 

After Lunch, Mrs. Dina Kuttah from (VTI) gave an overview on Alterpave EU-project 

https://www.giteco.unican.es/proyectos/ALTERPAVE/index.html. Mrs. Dina described the 

objective of the project which focused on developing asphalt mixtures totally made of 

recycled materials namely; slag, RAP, and foundry sand.  According to the results collected 

so far and after extensive tests carried out by the consortium partners, the results have been 

encouraging. Many tested asphalt samples made of 98% recycled materials performed even 

better than corresponding mixtures made of 100% virgin materials based of the laboratory 

tests carried out so far. 

After discussing Alterpave results with the participants, Mr. Kazunari HIRAKAWA from 

Taisei Rotec Corporation in Japan delivered his presentation entitled “Utilization of reclaimed 

asphalt pavement (RAP) for recycling HMA in Japan”. Mr. Kazunari described at the 

beginning the recycling methods for pavements in Japan and then he focused on two 

important issues namely the evaluation of recycled aggregate and the repetitive recycled 

asphalt concrete (AC). 

 

https://www.giteco.unican.es/proyectos/ALTERPAVE/index.html


VTI utlåtande 913  15 

 

Photo by: Taichi TERASAWA 

 

According to Mr. Kazunari, in plant recycling, RAP materials were widely used, while 

unrecyclable materials such as concrete debris have been used in base layers. Mr. Kazunari 

summarized the difficulties encounterd during RAP recycling by: difficulty in AC for RAP 

mixes, need for an index for recycling judgment, and difficulty in extraction of bitumen from 

modified AC materials. 

Regarding the Evaluation of Recycled Aggregate (RAP), Mr. Kazunari explained two 

methods of evaluation namely the simple method (using MS specimen) and the improved 

method which focused on Split test. 

After a brief discussion with Mr. Kazunari on his results, Mr. Erik Nielsen, from 

Vejdirektoratet in Denmark, gave his presentation titled “Recycling in Denmark, Experiences 

and challenges”. 

Mr. Erik highlighted the current level of recycling allowed in the Danish guidelines for 

asphalt and gave an overview on the recycled materials in bituminous mixtures for roads and 

bridges, the reclaimed Asphalt (RA). In addition, Mr. Erik raised the challenges for a Danish 

(national) road administration and shed light on the circular asphalt production – environment 

co-financed project. 
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According to Mr. Erik, in order to use local resources from glacial deposits, aggregates with a 

minor content of frost-sensitive particles and uncrushed sand have been allowed in 

bituminous bases and binder courses. These materials are on the other hand not allowed in 

surface layers of high trafficked roads due to durability issues. Regarding the recycling 

allowed in the Danish guidelines for asphalt – 2015, Mr. Erik, explained that reclaimed 

asphalt can be used in all bituminous base courses while in dense graded surface layers 

reclaimed asphalt can be added up to 30 %. In open graded surface layers and in Stone Mastic 

Asphalt reclaimed asphalt can be added up to 15 %. 

 

Workshop conclusions and recommendations  

 

At the end of the presentations and discussions, the participants, together with the moderator, 

highlighted the following closing remarks: 

 

1- Regarding the recycling of RAP, Peab asphalt’s experts are interested in developing 

new methods and concepts regarding the evaluation of RAP (e.g. gradation of RAP) in 

Sweden in collaboration with VTI. 

2- Kraton Corporation, the Netherlands, look forward to collaborating with the Swedish 

institute to work together towards developing and evaluating the Swedish RAP 

recycling using new developed rejuvenators, namely, Sylvaroad. 

3- VTI would work to encourage the spreading of recycling knowledge in roads 

construction in Sweden and overseas.  

4- The chief secretary of the committee on pavement engineering of the Japan Society of 

Civil Engineers (JSCE), would like to offer a financial support to the Japanese 

companies to encourage their participation in the next workshop to be organized by 

VTI in 2018 or 2019.  

5- All the participants have been interested in adopting new recycling methods, and new 

recycled materials to increase the use of alternative materials in roads construction 

taking into account the current roads regulations in their countries.  
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Appendix 1- Related Links 

 

Taisei Rotec Corporation  

http://www.taiseirotec.co.jp/english/ 

 

NICHIREKI CO.,LTD. 

http://www.nichireki.co.jp/english/ 

 

 NIPPO STEEL & SUMITOMO METAL 

http://www.nssmc.com/en/index.html 

 

Fukuoka University 

http://www.fukuoka-u.ac.jp/english/ 

 

Kraton Corporation 

http://www.kraton.com/ 

 

Vejdirektoratet (The Danish Road Directorate) 

http://www.vejdirektoratet.dk/EN/Pages/default.aspx 

 

Re:Source  

http://www.resource-sip.se/om-resource/resource-in-english/ 

 

The Swedish Transport Administration 

http://www.trafikverket.se/en/startpage/ 

 

Peab 

http://www.peabasfalt.se/ 

 

VTI 

https://www.vti.se/en/ 

 

 

 

 

http://www.taiseirotec.co.jp/english/
http://www.nichireki.co.jp/english/
http://www.nssmc.com/en/index.html
http://www.fukuoka-u.ac.jp/english/
http://www.kraton.com/
http://www.vejdirektoratet.dk/EN/Pages/default.aspx
http://www.resource-sip.se/om-resource/resource-in-english/
http://www.trafikverket.se/en/startpage/
http://www.peabasfalt.se/
https://www.vti.se/en/
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Appendix 2- List of Participants 

 
 
 
 

 Participant 

 

Affiliation Country 

1 Anders Andersson VTI Sweden 

2 Anders Gudmarsson Peab Asphalt Sweden 

3 Björn Kalman VTI Sweden 

4 Dina Kuttah VTI Sweden 

5 Erik Nielsen The Danish Road Directorate Denmark 

6 Hirotaka Endo International Pavement Engineering 

Committee of the Japan Society of 

Civil Engineers 

Japan 

7 Jan-Erik Lundmark The Swedish Transport 

Administration 

Sweden 

8 Johan Felix Re:Source Sweden 

9 Kazunari HIRAKAWA Taisei Rotec Corporation Japan 

10 Kenichi SATO Fukuoka University Japan 

11 Laurent Porot Kraton Corporation The Netherlands 

12 Mats Wendel Peab Sweden 

13 Nozomi KOMAGATA NICHIREKI CO., LTD Japan 

14 Sigurdur Erlingsson VTI Sweden 

15 Taichi TERASAWA NICHIREKI CO., LTD Japan 

16 Tomas Svensson VTI Sweden 

17 Tommy Pettersson VTI Sweden 

18 Yousuke YAMAGOSHI NIPPO STEEL & SUMITOMO 

METAL 

Japan 

 

 
 
 

 

 


