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Introduction 

The exchange of national practices and lesson learnt constituted the core part of the 

workshops. 

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

hosted two days’ workshop that brought together key stakeholders across Japan to share 

knowledge, discuss achievements, challenges and lessons arising from new technologies used 

in pavement engineering. The workshop took place on the 19th and 20th of November 2019 at 

the VTI’s head office in Linköping. 

Representatives from Taisei Rotec Corporation; Nichireki Co. LTD; Nippo Co.; MAEDA 

Road Construction Co.; SEIKITOKYU KOGYO Co., LTD; FUKUDA Road Construction 

Co., LTD; Fine Road Consultant Co., Ltd; TOA Road Construction; Obayashi Road Co., Ltd; 

Tairiku Construction; Mitsubishi Electric Corporation; Civil Engineering Research Institute 

for Cold Region; Hokkaido University of Science; Kitami Institute of Technology, Fukuoka 

University, and VTI have attended the activities of the workshop and shared their experiences 

on the efforts spent in their countries to develop new methods, equipment, approaches and 

specifications used in roads construction, testing and maintenance. The full lists of 

participants from Japan and Sweden are given in appendices A-I and A-II respectively. The 

workshop program included presentations, exhibiting the Mobile Mapping System, visiting to 

the VTI’s Heavy Vehicle and Circular Road Simulator, Driving Road Simulator, Material 

Testing Laboratory and the Infra Culvert in Vallastaden. Appendices B-I and B-II show the 

first- and second-days’ workshop schedule, respectively. 

 

Activities of the first day of the workshop 

In the first day of the workshop, the participants discussed the most promising and 

challenging innovative testing methods of road materials and the recent standardization 

methods of roads & road materials. 

Experts from, VTI; Taisei Rotec Co., Ltd.; Civil Engineering Research Institute for Cold 

Region; To Road Corporation and Nichireki Co. Ltd. delivered their presentations according 

to the program agenda given in Appendix B-I. The activities of the first day started at 09:00 

am and finished at 16:45 pm according to the Swedish timing on the 19h of November 2019. 
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After a welcome speech and a brief overview on the workshop objective and agenda given by 

Dr. Dina Kuttah (the workshop moderator), Dr. Anita Ihs (the head of research department 

infrastructure) gave a short introduction about the VTI’s history, international networks for 

cooperation, services, research area and, vision. 

 

 

 

Workshop participants-first day                                                                                     Photo by Annika Johansson 

 

Later, the first session of the first day activities started. This session centred on innovative 

testing methods of road materials. 

Miss Yin Lei Lei Swe a junior researcher at Taisei Rotec Co., Ltd.  gave her presentation on 

evaluating and improving rutting resistance of asphalt pavement in Japan. Yin has developed 

new testing approaches in evaluating crack resistance, stability and durability of asphalt 

mixture and, also cold mix asphalt using the traditional wheel tracking machine.  
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       Presentation by Miss Yin Lei Lei Swe                                                                       Photo by Dina Kuttah 

After a brief discussion between the participants about the findings of Miss Yin , Dr. Dina 

Kuttah (senior researcher at VTI) delivered her presentation on a new multifunctional light 

weight deflectometer used for unbound materials testing. Her research is directed towards 

finding new approaches and simple technologies to determine engineering parameters that can 

be used as input data to Mechanistic-Empirical Pavement Design software. She proposed a 

repeated LWD test to determine deformation moduli very close to the resilient moduli usually 

measured by complicated repeated load triaxial tests under similar testing conditions and used 

in pavements design. 
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      Presentation by Dr. Dina Kuttah                                                                    Photo by Kazuya Tomiyama 

Afterwards, Mr. Kimio Maruyama (a team leader at Civil Engineering Research Institute for 

Cold Region), presented two topics. The first topic dealt with “Evaluating freezing and 

thawing of materials for the subgrade and base course by electric resistance measurement” 

while the second one focused on how the running resistance and fuel efficiency of large 

vehicles influenced by snow and ice on roads. 

According to Mr. Kimio, it is very important to understand the frost penetration depth and 

number of freeze-thaw cycles of the pavement, and the variation in water content of the 

materials, in order to develop paving methods that are appropriate for snowy cold regions. 

Mr. Kimio added that the running (movement) resistance of vehicles usually be higher on the 

snow-covered road than on the dry surfaces and the fuel efficiency decreased by up to 70% on 

the snow-and-ice-covered surfaces. Therefore, the negative effect of roads snow and ice on 

the fuel efficiency of vehicles is not negligible at all as stated by Mr. Kimio. 
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        Presentation by Mr. Kimio Maruyama                                                                    Photo by Dina Kuttah 

 

Later, Dr. Björn Kalman (research director of pavement technology division at VTI) delivered 

his presentation on “Reducing rolling resistance / fuel consumption by asphalt mix design”.  

Dr. Björn highlighted the advantages of using high wear resistant aggregate to abate the 

problem of excessive wear due to studded tires on Swedish highways. Furthermore, Dr. Björn 

showed the participants how minor alterations of the grading curve in standard SMA16 

pavements could greatly improve the texture in the wheel tracks.  
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        Presentation by Dr. Björn Kalman                                                               Photo by Kazuya Tomiyama 

 

 Interested participants                                                                                                Photo by Dina Kuttah 
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Before lunch break, Mr. Hiroyuki Mashito (senior researcher at TOA ROAD Corporation) 

delivered his presentation on “Experimental Investigation into Extending the Life of Asphalt 

Pavement by Fog Seal”.  

 

 

        Presentation by Mr. Hiroyuki Mashito                                                        Photo by Kazuya Tomiyama 

 

Mr. Hiroyuki shed light on the factors that lowers the pavement performance as traffic, 

rainwater and ultraviolet rays. He compared the participation rates in Tokyo registered by 

Japan Meteorological Agency and those in Stockholm registered by the Swedish 

Meteorological and Hydrological Institute. He explained how the heavy rain in Japan (which 

is sometimes three-fold heavier than in Sweden during the same period) can deteriorate 

significantly the pavements there. Mr. Hiroyuki suggested the use of fog seal method as one 

of the known repair methods of wearing surface to improve the pavement performants 

specially fatigue resistance of asphalt mixture.  
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After lunch break, the second session on validation and standardization methods of roads & 

road materials started. Dr. Safwat Said (senior research leader at pavement technology 

division at VTI) delivered his presentation on rut prediction in asphalt concrete layers using 

viscoelastic PEDRO approach. PEDRO, PErmanent Deformation of asphalt concrete layer for 

Roads, is a viscoelastic model for prediction of rutting components (post-compaction and 

shear rutting) in bituminous pavement layers subjected to traffic loading.  

According to Dr. Safwat, PEDRO is a user friendly and useful tool in planning rehabilitation 

of roads. It can be used in the prediction of long-term pavement performance and influence of 

heavy vehicle on rut formation. 

The software has been developed at VTI and available for free download at VTI’s website 

https://www.vti.se/sv/Forskningsomraden/Dimensioneringsmodeller/.  

 

 

        Presentation by Dr. Safwat Said                                                                                Photo by Dina Kuttah 
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       Interesting discussion                                                                                                Photo by Dina Kuttah 

After a worthwhile discussion with Dr. Safwat on PEDRO, Mr. Binhui Wang (researcher at 

NICHIREKI CO., LTD.) gave his presentation on “Evaluation of high durability modified 

asphalt using asphalt mixture performance tester, AMPT”.  

According to Mr. Binhui, different modified bitumen types have been developed in Japan for 

various demands of pavement service abilities. He shed light on a new type of PMA that has 

been developed and proven to perform better than existence ones, Mr. Binhui proposed also 

new test methods like AMPT (asphalt mixture performance tester) to determine the dynamic 

modulus and flow time/number of the mixture. 
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        Presentation by Mr. Binhui Wang                                                                              Photo by Dina Kuttah 

 

Afterward, Prof. Sigurdur Erlingsson (a professor in pavement technology at VTI) gave a 

presentation on the new mechanistic-empirical (M-E) approach which is under development 

in Sweden to predict the structural degradation of road structures as a function of time. The 

aim is that the method will become one of the backbones in a new pavement asset 

management system, said Prof. Sigurdur. The presentation described the approach and the 

validation of the procedure against full scale testing. 

The software has been developed by Prof. Sigurdur Erlingsson and his research team at VTI 

and known as ERAPAVE. The calculation program is based on the MLET (MultiLayer 

Elastic Theory). The software allows structures to be analyzed as linear elastic layer or non-

linear elastic (unbound) layer. For those working in the pavement design field, ERAPAVE is 

available for free downloading on VTI website Erapave, https://www.vti.se/en/Research-

areas/pavement-design-models-for-roads/.  
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     Presentation by Prof. Sigurdur Erlingsson                                                              Photo by Dina Kuttah 

The last presentation of the first day workshop activities revolved around pavement 

characterization using non-contact rolling surface wave measurements by Dr. Henrik 

Bjurström (researcher at pavement technology, VTI). Dr. Henrik explained about a non-

destructive test method based on seismic surface wave measurements that enables 

determination of both stiffness modulus and thickness of the top asphalt layer. According to 

Dr. Henrik, the new data acquisition equipment has been manufactured and tested. The tests 

have showed that the seismic field and laboratory testing can be performed with only minor 

differences and the evaluation of multiple testing indicates that the method has high 

repeatability. 

For further information about the speakers and their presentations, please see Appendix C. 

Before the end of the first day activities, all the participants visited the VTI’s heavy vehicle 

simulator and the road circular simulator facilities in Linköping. Dr, Dina Kuttah guided the 

participants and gave them feedbacks about the history, usage and advantages of using these 

VTI’s facilities to simulate the actual traffic loading on small and full road sections in 

relatively short periods. 
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        Presentation by Dr. Henrik Bjurström                                                                      Photo by Dina Kuttah 

 

    Visit to the VTI’s circular road simulator facility                                                          Photo by Dina Kuttah 
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   Visit to the VTI’s heavy vehicle simulator facility                                                            Photo by Dina Kuttah 

 

 

Activities of the second day of the workshop 
 

The second day of the workshop activities consisted of two main sessions and three visits in 

addition to the exhibition of the mobile mapping system (MMS) equipment developed by 

Mitsubishi Electric Corporation. The first session of the second day focused on methodologies 

for the collection and analysis of innovative testing methods in roads operation and 

maintenance. The second session was allocated to discuss policy development, validation and 

standardization tools in roads operation and maintenance.   

The activities of the second day, as given in Appendix B-II, started at 09:00 am and finished 

at 17:00 pm on the 20th of November 2020.  
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After a brief overview by Dr. Dina Kuttah on the topics to be discussed as part of the second 

day activities, Mr. Katsuji Kouma (a deputy manager at Nichireki Co., Ltd.) gave his 

presentation on non-destructive investigation of RC deck slab using ground penetrating radar 

"SHOBAN CATCHER". 

 

 

     Presentation by Mr. Katsuji Kouma                                                                            Photo by Dina Kuttah 

 

Mr. Kouma shed lights on the bridges conditions nowadays in Japan and the damage of 

concrete slabs. According to Mr. Kouma, in many cases, it has been difficult to judge the 

damage of a concrete slab from the road surface conditions because the road surface has been 

repaired continuously by maintenance work. To overcome this problem, Mr. Kouma 

suggested to use concrete slab electromagnetic wave survey in which the electromagnetic 

waves are reflected at interfaces of different electromagnetic properties (i.e. materials). This 

property is used to compare the reflection of a sound deck with that of a damaged deck to 

determine the place of concrete slab damage. 
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       Coffee break discussions                                                                                     Photo by Kazuya Tomiyama 

After the coffee break, Mr. Kazushi Moriishi (a section manager at Obayashi Road Co., Ltd.) 

explained his presentation on efficiency improvement of road operation and maintenance 

using point cloud data.  

Mr. Kazushi addressed three main topics of interest nowadays in Japan regarding pavements 

maintenance and operations. The first topic dealt with ICT paving works, that utilize 

information and communication technologies (ICTs) involving 3D point cloud data. The 

second topic was about using of mobile mapping system MMS for pavement conditions 

survey. The last topic covered the visualization of pavement condition by contour.  

Mr. Kazushi described also other technologies based on classification by characteristics of 

contours. He finalizes his presentation by shedding light on the future research mainly for 

practical use of MMS, and enabling the accumulation of ICT paving works data for 

contractors. 
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   Presentation by Mr. Kazushi Moriishi                                                                Photo by Kazuya Tomiyama 

Later, Dr.  Junichi Takiguchi (deputy general manager of map solutions section at Mitsubishi 

Electric Corporation) delivered his presentation on mobile mapping system for road surface 

and tunnel wall inspection. The presentation focused on newest and cutting-edge Mobile 

Mapping System (MMS) provided by Mitsubishi Electric which released in 2019. According 

to Dr. Junichi, the road pavement information like rutting/lateral profile, flatness (IRI), crack 

and present progress of working form about asphalt paving work can be obtained densely, 

precisely, and efficiently.  

When Dr. Junichi finished his presentation, he exhibited the MMS at the conference room and 

highlighted the key features of Mitsubishi Electric MMS. According to Dr. Junichi, 

Mitsubishi MMS is light in weight, detachable, easily operated and can reach 80 km/h 

operating speed without traffic control.  

The proposed MMS is equipped with GNSS, IMU (Inertial Measurement Unit), Odometer, 

High-resolution camera, and high-density LiDAR, which can be carried on ordinary cars or 

handcarts.  
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       Presentation by Dr. Junichi Takiguchi                                                                    Photo by Dina Kuttah 

 

       Exhibition of Mitsubishi Electric MMS                                                                    Photo by Dina Kuttah 
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After the Exhibition of Mitsubishi Electric MMS, it was time to visit the pavement technology 

laboratory at VTI. Mr. Håkan Arvidsson (coordinator of pavement technology laboratory at 

VTI) guided the participants to the laboratory and showed them the equipment and tests 

available there. The laboratory is accredited for the most frequently occurring test methods in 

the road-building industry, according to SS-EN ISO/IEC 17025 (SWEDAC nr 1132). The 

tasks that can be performed in the laboratory range from individual tests to damage 

investigations and major research projects, as illustrated by Mr. Håkan. 

The participants were interested in most tests carried out at the lab and discussed with Mr. 

Håkan the adopted tests procedures and certifications, …etc.  

 

Visiting the pavement technology laboratory at VTI                                                      Photo by Dina Kuttah 

Afterwards, the participants visited the VTI’s driving simulator facility at Linköping. Dr. 

Jonas Jansson (head of research department traffic and road-users at VTI) described to the 

participants the main objective and the key feature of using the driving simulators. A large 

part of the driving simulator research at VTI has been allocated to gather detailed information 

on understanding the human behavior in the transport system. In order to continuously 
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improve the traffic safety, it is important to know how the driver is affected by factors like 

new technology, vehicle characteristics, traffic environment, road design, drugs and alcohol 

and tiredness. 

 

 

Visiting the VTI’s driving simulator at Linköping                                                          Photo by Dina Kuttah 

 

The second part of the workshops centered around the validation and standardization methods 

in roads operation and maintenance. 

Mr. Leif Sjögren (research director for the unit infrastructure maintenance at VTI) talked 

about the current status of European standardization in the road surface characteristic area. He 

placed a particular emphasis on the indicators specified by the European standards to 

determine longitudinal and transverse unevenness in addition to the irregularity measurement 

of pavement courses “the straight edge test”. 
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There was also discussion with Mr. Leif on the points he highlighted during his presentation. 

Among the discussed points was the possibility of using Mitsubishi Electric MMS to 

determine pavement surface characteristics in Sweden. 

 

 

       Presentation by Mr. Leif Sjögren                                                                         Photo by Dina Kuttah 

 

After the discussion, Dr. Anna Arvidsson (senior researcher at VTI), explained about her 

project on the dynamic forecast-controlled winter road maintenance. She focused on the 

services that provide dynamic road conditions forecasts and, in some cases, even proposals for 

actions needed for different road sections.  

Dr. Anna introduced the Maintenance Decision Support System (MDSS) and according to her 

research results, the weather forecast services can provide qualified support to decisionmakers 

in winter road maintenance. 
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       Presentation by Dr. Anna Arvidsson                                                                Photo by: Kazuya Tomiyama 

 

Afterward, Dr. Kazuya Tomiyama (associate professor at Kitami Institute of Technology), 

delivered his presentation on establishment of a standard protocol for accuracy verification of 

roughness measurement devices in the TRUE Project.  

Dr. Kazuya described the International Roughness Index (IRI) measurement in Japan as a 

standard indicator of road surface roughness and compare the different test methods and 

procedures for surface roughness under actual road environment. 

Dr. Kazuya compared between three basic steps for in-situ reference measures, namely, the 

dipstick (0.25 m interval for IRI response), rod and level (10 m interval for slope) and low-

speed profiler (0.01 m interval for roughness). 
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        Presentation by Dr. Kazuya Tomiyama                                                                    Photo by Dina Kuttah 

Later, Mr. Thomas Lundberg (research engineer at VTI), gave his presentation on quality 

control in the Swedish procurement process of road condition measurements. 

Mr. Thomas Lundberg presented on road condition measurements and procurement of road 

condition measurements in Sweden, Transport Administrations Pavement Management 

System (PMS) and development of quality, price and measurement volume for 25 years. 

At the end of his presentation, Mr. Thomas pointed out that Sweden has seen a drop monitor 

service price. From about 70 €/km in 1996 to 26 €/km in 2014.  

For further information about the speakers and their presentations, please see Appendix C. 

After the coffee break and before the end of the second day activities, the participants visited 

Vallastaden, the new residential district in Linköping which has the potential to be a smart 

city, because aspects such as the efficient use of resources and social interaction have been 

considered in the planning. 
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         Presentation by Mr. Thomas Lundberg                                                                    Photo by Dina Kuttah 

 

           Visiting Vallastaden in Linköping                                                                        Photo by Dina Kuttah 
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The final part of the workshop was devoted to familiarizing participants with the infra culvert 

technology used to construct modern and smart streets in Vallastaden. The infra culvert visit 

was guided by Mr. Martin Ansell-Schultz (business development at Technical Department - 

Program Smart City- from Tekniska verken). The Tekniska verken in Linköping and Uponor 

Infra in Sweden had a common vision which resulted in infra culvert in Vallastaden, where all 

infrastructure underground is gathered. All pipes for infra media such as pipes for potable 

water, wastewater, waste system, district heating and cooling, cable and telecom system are 

installed in the culvert. The culverts were manufactured of a combination between plastic 

pipes and concrete chambers and the materiels used for manufacturing the pipes are flexible, 

replaceable and recyclable.  

 

 

Visiting infra culvert in Vallastaden                                                                                 Photo by: Kazuya Tomiyama 
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Workshop conclusions and recommendations  

The VTI knowledge sharing activities focuses on establishing a community of practice that 

generates and shares knowledge in support of the achievement of the outcomes of its 

researchers. 

The transfer of experience, practice and lessons learnt during the workshop have helped in 

building an international network to identify successful methods, equipment, approaches, 

specifications used in roads construction, testing and maintenance.  

Dr.  Junichi Takiguchi (deputy general manager of map solutions section at Mitsubishi 

Electric Corporation) expressed his impression by the workshop organization and the VTI’s 

research competence. Dr.  Junichi Takiguchi expressed also his wish to start a cooperative 

research with VTI to assess the usage of dense point cloud data for road infrastructure 

inventory using the Mobile mapping system, MMS developed by Mitsubishi Electric 

Corporation for road surface and tunnel wall inspection.  

Furthermore, on behalf of the participants from the Japanese side, Prof. Kenichi Sato 

(Fukuoka University) expressed his and the other participant wish to organize similar 

workshops each two or three years to ensure adequate knowledge sharing between Japan and 

Sweden in roads construction and maintenance sector. 

Fortunately, there were many topics covered during the two days’ workshop and the 

presenters did an outstanding job of sharing their expertise with each other. For further 

information about the speakers and their presentations, please see Appendix C. 
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Appendices 

Appendix A-I: List of Participants from Japan 

Name Company Position Country 

Yin Lei Lei Swe Taisei Rotec Co., Ltd. Junior Researcher Japan 

Issei Hirakawa Taisei Rotec Co., Ltd. Seinor Researcher Japan 

Hiroyasu Nakamura NIPPO Chief Engineer Japan 

Hiroyuki Mashito TOA ROAD CORPORATION Seinor Researcher Japan 

Katsuji Kouma Nichireki Co., Ltd. Deputy Manager Japan 

Binhui WANG Nichireki Co., Ltd. Researcher Japan 

Kyeong H. KWAK MAEDA ROAD CONSTRUCTION Co.,Ltd Deputy Section Manager Japan 

Masanori ISOBE SEIKITOKYU KOGYO CO.,LTD Seinor Researcher Japan 

Hitoshi Taniguchi FUKUDA ROAD CONSTRUCTION CO., LTD. Director R&D Laboratory Japan 

Kazuaki Kasuya Fine Road Consultant co., Ltd. President Japan 

Kazushi Moriishi Obayashi road Co., Ltd. Section Manager Japan 

Akira Sakuraba Tairiku Construction Managing Director Japan 

Shuhei KATO Mitsubishi Electric Corporation Sales Manager Japan 

Junichi Takiguchi Mitsubishi Electric Corporation Deputy General Manager Japan 

Kimio Maruyama Civil Engineering Research Institute for Cold Region Team Leader Japan 

Shuichi Kameyama Hokkaido University of Science Professor Japan 

Shinichiro 
Kawabata 

Hokkaido University of Science Professor Japan 

Kazuya Tomiyama Kitami Institute of Technology Associate Professor Japan 

Kenichi Sato Fukuoka University Professor Japan 

Shingo Kitazoe FUKUDA ROAD CONSTRUCTION CO., LTD. Technical General Manager Japan 

Tsutomu Ihara NIPPO Deputy Manager Japan 
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Appendix A-II: List of Participants from Sweden 

Name Company Position Country 

Anita Ihs VTI Head of Department 
Infrastructure  

Sweden 

Dina Kuttah VTI Senior Researcher Sweden 

Björn Kalman VTI Research Director Sweden 

Sigurdur Erlingsson VTI Professor Sweden 

Safwat Said VTI Senior Research Leader Sweden 

Henrik Bjurström VTI Researcher Sweden 

Leif Sjögren VTI Research Director  Sweden 

Anna Arvidsson VTI Senior Researcher Sweden 

Thomas Lundberg VTI Research Engineer Sweden 

Abubeker Ahmed VTI Senior Researcher Sweden 

Terry McGarvey VTI Research Engineer Sweden 

Peter Andrén VTI Researcher Sweden 

Fredrik Hellman  VTI Senior Researcher Sweden 

Jiqing Zhu VTI Researcher Sweden 
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Appendix B-I: Program of the 1st day of the workshop 
Date: Tuesday 19th November 2019 

Moderator: Dina Kuttah, VTI. 

Theme: New Testing Methods of Road Materials (lab. and field). 

8:30-09:00 Registration  

09:00-09:20 Welcome speech, workshop introduction and self-
introduction 

Dina Kuttah, VTI 

09:20-09:40 Overview on VTI Anita Ihs, VTI 

09:40-10:00 Coffee break At the conference room: Vättern 

10:00-13:30 Session 1:  Innovative testing methods of road materials 

10:00-10-30 The new test methods with WT test device to evaluate other 
performances 

Yin Lei Lei Swe, Taisei Rotec 
Co., Ltd. 

10:30-11:00 Multifunctional LWD for unbound materials testing Dina Kuttah, VTI 

11:00-11:30 -Evaluating freezing and thawing of materials for the 
subgrade and base course by electric resistance 
measurement 

-Study on the Influence of Snow and Ice on Roads on the 
Running Resistance and Fuel Efficiency of Large Vehicles 

Kimio Maruyama, Civil 
Engineering Research Institute 
for Cold Region 

11:30-12:00 Reducing rolling resistance / fuel consumption by asphalt 
mix design 

Björn Kalman, VTI 

12:00-12:30 Experimental Investigation into Extending the Life of 
Asphalt Pavement by Fog Seal 

Hiroyuki Mashito, To Road 
Corporation 

12:30-13:30 Lunch  At VTI restaurant 

13:30-15:30 Session 2: Validation and standardization methods of roads & road materials 

13:30-14:00 Rut prediction in asphalt concrete layers using viscoelastic 
PEDRO approach 

Safwat Said, VTI 

14:00-14:30 Evaluation of high durability modified asphalt using AMPT Binhui WANG, 

Nichireki Co., Ltd. 

14:30-15:00 New M-E pavement performance prediction method and 
validation from full-scale testing 

Sigurdur Erlingsson, VTI 

15:00-15:30 Pavement characterization using non-contact rolling surface 
wave measurements 

Henrik Bjurström, VTI 

15:30-16:00 Coffee break At VTI cafeteria 

16:00-16:45 Visiting the VTI’s heavy vehicle simulator and the circular 
road simulator 

All 
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Appendix B-II: Program of the 2nd day of the workshop 
Date: Wednesday 20th November 2019 

Moderator: Dina Kuttah, VTI. 

Theme: New Technologies in Roads Operation and Maintenance 

08:30-09:00 Registration  

09:00-09:10 Overview on the topics to be discussed Dina Kuttah, VTI 

09:10-11:00 Session 1: Innovative testing methods in roads operation and maintenance 

09:10-09:40 Non-destructive investigation of RC deck slab using 
ground penetrating radar "SHOBAN CATCHER" 

Katsuji Kouma, 

Nichireki Co., Ltd. 

09:40-10:00 Coffee break At the conference room: Vättern 

10:00-10:30 Efficiency improvement of road operation and 
maintenance using point cloud data 

Kazushi Moriishi, 

Obayashi road Co., Ltd. 

10:30-11:00 Mobile mapping system for road surface and tunnel 
wall inspection 

Junichi Takiguchi, 

Mitsubishi Electric Corporation 

11:00-11:30 Visiting the VTI’s pavement technology laboratory All 

11:30-12:00 Visiting the VTI’s driving simulators in Linköping All 

12:00-13:00 Lunch  At VTI restaurant 

13:00-15:00 Session 2: Validation and standardization methods in roads operation and maintenance 

13:00-13:30 Current status of European standardization in the 
road surface characteristic area 

Leif Sjögren, VTI 

13:30-14:00 Dynamic forecast-controlled winter road 
maintenance 

Anna Arvidsson, VTI 

14:00-14:30 Establishment of a standard protocol for accuracy 
verification of roughness measurement devices in the 
TRUE Project 

Kazuya Tomiyama, 

Kitami Institute of Technology 

14:30-15:00 Quality control in the Swedish procurement process 
of road condition measurements 

Thomas Lundberg, VTI 

15:00-15:20 Coffee break At VTI cafeteria 

15:20-16:45 Visiting Vallastaden-Smart streets with infra 
culverts, https://www.vallastaden2017.se/in-english/ 
and https://www.tekniskaverken.se/about-tekniska-
verken/services-for-the-international-market/infra-
culvert-vallastaden/  

All 
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Appendix C: Speakers and Presentations Information 
 

     

--------------------------------------------------------------------------------------------------------------------------- 

Speaker and Presentation Information (as written by the speaker) 

 

Date:  Tuesday 19th November 2019  

Theme/Session: Overview on VTI  
                      

Presentation Title:  WELCOME to VTI 
  Speaker/Lecturer:  Dr. Anita Ihs 

Affiliation and Contact Information:  

Head of department Infrastructure at VTI 

Phone:+46 13 20 40 31, Mobile phone:+46 70 943 04 15, E-mail:anita.ihs@vti.se  

Postal address:SE-581 95 Linköping  
 

Abstract 

An overview on VTI’s expertise, vision, professors, international cooperation networks, 
research areas, research infrastructure including the driving simulators, the heavy vehicle 
simulator (HVS), tyre test facility, crash test laboratory, the circular road simulator (PVM), 
road surface monitoring (Laser rst), material testing system and friction measurement. 
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Speaker and Presentation Information (as written by the speaker) 

 

Date: Tuesday 19th November 2019 

Theme/Session: Innovative testing methods of road materials 

 

Presentation Title:  The new test methods with WT test device  

 to evaluate other performances 

Speaker/Lecturer:  Miss YIN LEI LEI SWE 

Affiliation and Contact Information:  

Junior Researcher at Taisei Rotec Co., Ltd.  

yin_lei_lei_swe@taiseirotec.co.jp 

 

Abstract 

In Japan, asphalt pavements generally bear heavy traffic under the severe conditions and it is one of 
reasons to occur rutting. Then, to improve rutting resistance of asphalt pavement has become essential. 
Wheel tracking tests, widely applied in Japan, are carried out to evaluate the rutting resistance. 
Moreover, WT test machines have been improved its conditions and procedures to evaluate the other 
performances such as the crack resistance, stability and durability of asphalt mixture and, also cold 
mix asphalt can be evaluated in recently. In the report, the fundamental applications of WT test 
machine, its improvements and the corresponding performance evaluations are mentioned. 
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Date:  Tuesday 19th November 2019 

Theme/Session: 1: Innovative testing methods of road materials 
                     
Presentation Title:  Multifunctional LWD for unbound materials testing 
Speaker/Lecturer:  Dr. Dina Kuttah 

Affiliation and Contact Information:  

Senior Researcher at Pavement Technology Division/VTI 

Phone:+46 13 20 42 45, E-mail:dina.kuttah@vti.se.  

Abstract 

For a long time, the behaviour of subgrade soils and pavement granular materials was evaluated based 
on a quasi-static property, but with the introduction of the concept of the resilient modulus (Mr) as a 
measure of the material stiffness, considerable attention has been devoted to evaluate the behaviour of 
subgrade soils as well as the base and sub-base granular materials under repeated load triaxial (RLT) 
loading. The resilient modulus tests of unbound materials are relatively expensive and time 
consuming. As a result, many of the pavement design standards are based on materials properties 
evaluated using simpler and faster tests. This research is directed towards finding new approaches and 
simple technologies to determine engineering parameters of unbound materials that can be used as 
input data to Mechanistic-Empirical Pavement Design software. It has been demonstrated that the 
deformation moduli collected by a new approach based on repeated light weight deflectometer test 
LWD are very close to the corresponding resilient moduli measured by RLT tests under similar testing 
conditions for the sandy soil and base material tested in this study.  
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Speaker and Presentation Information (as written by the speaker) 

 

Date:   Tuesday 19th November 2019 

Theme/Session:  Innovative testing methods of road materials 

 
 
Presentation Title:  Evaluating freezing and thawing of materials 

  for the subgrade and base course  
 by electric resistance measurement   

Speaker/Lecturer:  Dr. Kimio Maruyama 

Affiliation and Contact Information: Team Leader at the Civil Engineering Research Institute for 
Cold Region, k.maruyama@ceri.go.jp     
 

Abstract 

In snowy cold regions, the base course and subgrade are exposed to freezing in winter and increased 
water content during the thaw, and these layers see decreases in load bearing capacity from freeze-
thaw. Therefore, it is crucial to understand the frost penetration depth and number of freeze-thaw 
cycles of the pavement, and the variation in water content of the material, towards establishing paving 
methods that are appropriate for snowy cold regions. In this study, we conducted a basic study on 
evaluating the freezing and thawing of pavement body materials such as base course and subgrade 
according to their changes in electrical resistance. We prototyped a sensor on which many electrodes 
were placed at regular intervals, installed the sensor in base course material and subgrade soil ground 
in a laboratory, and measured the electrical resistance when the materials were subjected to freeze-
thaw. It was found possible to use the electrical resistance values to determine whether the materials 
were frozen or not. We also installed the prototype sensor in ground outdoors in order to determine 
whether the soil was frozen or not by using a self-recording device that enables AC voltage 
measurements. We found that the sensor can measure the soil’s freezing and thawing continuously in 
the depth direction, and that it is effective for measuring the frost depth of the soil. 
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Speaker and Presentation Information (as written by the speaker) 

 

Date:   19/11/2019 

Theme/Session:  New Testing Methods of Road Materials (lab. and field). 

Presentation Title:    Reducing rolling resistance / fuel consumption by 
 asphalt mix design 

Speaker/Lecturer:  Björn Kalman 

Affiliation and Contact Information: VTI     

E-mail: bjorn.kalman@vti.se 

TEL: +46 (0)705 12 42 55 

 

Abstract 

Rolling resistance and hence fuel consumption is related to the pavement texture among other factors. 
A common measure for the texture is the mean profile depth, MPD. In countries where studded tires 
are used the texture/MPD evolves rapidly in the wheel tracks during the first winter season. Since the 
wear resistance of pavements versus studded tires is highly correlated to the maximum chipping size, 
the fraction of aggregates above 4 mm and the ball mill value (EN 1097-9) it is a necessity to use AC 
or SMA with maximum chipping size of 16 mm and very wear resistant aggregate to abate the 
problem of excessive wear due to studded tires on Swedish highways. Thus, it is not possible to 
change from one class of mix to another class, for example with lower maximum chipping size to 
improve the texture with regard to rolling resistance.  

In the work it is shown how minor alterations of the grading curve in standard SMA16 pavements 
could greatly improve the texture in the wheel tracks. 
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Speaker and Presentation Information (as written by the speaker) 

 

Date:   Tuesday 19th November 2019 

Theme/Session:  Innovative testing methods of road materials 

  Presentation Title:  Experimental Investigation into Extending  

the Life of Asphalt Pavement by Fog Seal 

Speaker/Lecturer:  Mr. Hiroyuki Mashito 

Affiliation and Contact Information: Senior Researcher at  

TOA ROAD CORPORATION 

Technical Research Institute 

315-126 Kaname, Tsukuba, Ibaraki, 300-2622, Japan 

TEL:+81-29-877-4150, FAX:+81-29-877-4151, Email: h_mashito@toadoro.co.jp 

 

Abstract 

In this study, in order to clarify the effects of rainwater penetration into the asphalt mixture through 
the cracks, together with the effect of coating the fog seal on the asphalt mixture, a series of bending 
fatigue test using the asphalt mixture while supplying water drip was carried out.  Based on the test 
results with several assumptions, the service life of the asphalt pavement by considering the effect of 
fog seal was estimated. It was strongly suggested that; i) the Asphalt mixture without the fog seal 
exhibited faster stress decrease, ii) the coating of the fog seal at an appropriate time could improve the 
fatigue resistance of asphalt mixture, hence iii)  the life of asphalt pavement would be prolonged by 
implementing the fog seal coating. 
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Speaker and Presentation Information (as written by the speaker) 

 

Date:  Tuesday 19th November 2019 

Theme/Session: 2: Validation and standardization methods of roads &  
         road materials 
                      

Presentation Title:  Rut prediction in AC layers using viscoelastic  
           PEDRO approach 

  Speaker/Lecturer:  Dr. Safwat Said 

 

Affiliation and Contact Information: Senior Research Leader at Pavement Technology division at 
VTI, E-mail:Safwat.said@vti.se   

 

Abstract 

PEDRO, PErmanent Deformation of asphalt concrete layer for Roads, is a viscoelastic model for 
prediction of rutting components (post-compaction and shear rutting) in bituminous pavement layers 
subjected to traffic loading. Vehicles characteristics such as axle load configuration, speed, tyre-
pavement interaction and influence of lateral position of traffic take into consideration to estimate rut 
development as a function of pavement age. The PEDRO model utilizes the viscosity of bituminous 
materials, hourly measured traffic and climate data, and the geometry of the pavement structure. The 
output is transverse profile and rut development with time. 
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Speaker and Presentation Information (as written by the speaker) 

 

Date:   Tuesday 19th November 2019 

Theme/Session:   Validation, modeling and standardization of new  

testing methods of road materials 

 

Presentation Title:  Evaluation of high durability modified asphalt  

using AMPT 

Speaker/Lecturer:  Mr. Binhui WANG 

Affiliation and Contact Information: Researcher at NICHIREKI CO.,LTD. 

E-mail: wan.b@nichireki.jp 

TEL: +81-(0)285-44-7111 / FAX: +81-(0)285-44-7115 

Abstract 

In Japan, for various demands of pavement service abilities, different modified bitumen was 
developed. For example, for the market like harbor, the machine dealing with container boxes creates 
a big pressure to the pavements and leads to a fast destruction of them, like deep rutting. Therefore, we 
produced a kind of PMA to slow down this destruction. As the property of the new PMA improved 
much better than the existed ones, the traditional test methods in Japan for mixtures hardly evaluated 
them properly. 

Therefore, new test methods were need for the newly developed modified PMAs and their mixtures, 
and we imported the AMPT (asphalt mixture performance tester) from US. By analyzing the dynamic 
modulus and flow time/number of the mixture, we earned mechanical properties and evaluated rutting 
resistance of mixtures through them. With the application of AMPT, the distinction of new and existed 
PMAs and mixtures was observed, and it gave a clear result that shows the mixture with new PMA has 
a much better rutting resistance. 
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Speaker and Presentation Information (as written by the speaker) 

Date:   Tuesday 19th November 2019 

Theme/Session:  Session 2: Validation and standardization methods of roads  

  and road materials 

Presentation Title:  New M-E pavement performance prediction method  

and validation from full scale testing   

Speaker/Lecturer:  Prof. Dr. Sigurdur Erlingsson 

Affiliation and Contact Information:      

Professor at Pavement Technology Division 

VTI – The National Road and Transport Research Institute, Linköping, Sweden,  

E-mail: Sigurdur.erlingsson@vti.se 

Abstract 

One of the critical elements in any pavement asset management system is linked to a realistic life cycle 
assessment modelling of the pavement structure. A new mechanistic-empirical (M-E) approach is 
under development in Sweden to predict the structural degradation of road structures as a function of 
time. The aim is that the method will become one of the backbones in a new pavement asset 
management system. The calculation scheme is based two main steps; a response calculation step for 
the different traffic loads applied taking into account the ambient climate and a performance prediction 
step where pavement degradation is predicted in time steps and thereafter accumulated over the entire 
design period of the pavement structure. The presentation describes the approach briefly and is 
thereafter demonstrated with one example. Validation of the procedure against full scale testing is an 
ongoing research project. Some results of that procedure will be discussed.  
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Speaker and Presentation Information (as written by the speaker) 

 

Date: Wednesday 20th November 2019 

Theme/Session: Validation and standardization methods of 
roads & road materials 

Presentation Title: Pavement characterization using non-contact rolling 
surface wave measurements 

Speaker/Lecturer:  Dr. Henrik Bjurström 

Affiliation and Contact Information:  

Researcher at Pavement Technology, VTI, henrik.bjurstrom@vti.se 

 

Abstract 

Material stiffness is a key parameter in the design of new pavements and to assess the maintaining 
service life of existing ones. However, quality control today is mainly based on controlling that the 
correct air void content is fulfilled after paving. Mechanical properties, such as stiffness modulus, is 
generally not measured. 

A non-destructive test method based on seismic surface wave measurements is here presented that 
enables determination of both stiffness modulus and thickness of the top asphalt layer. Data collected 
using a newly constructed data acquisition trolley, carrying an array of 48 micro-electro-mechanical 
sensors (MEMS), are presented along with corresponding data analysis and results. It is demonstrated 
that repeatable rolling testing can be performed, providing reliable stiffness results that are similar to 
those from seismic laboratory testing. 
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Speaker and Presentation Information (as written by the speaker) 

Date:   Wednesday 20th November 2019 

Theme/Session:   Innovative testing methods in roads operation and  

maintenance 

Presentation Title: Non-destructive investigation of RC deck slab using  

ground penetrating radar "SHOBAN CATCHER" 

Speaker/Lecturer:  Mr. Katsuji Kouma 

Affiliation and Contact Information:  Deputy Manager at Nichireki Co.Ltd.  3-3-1 Koshigaya City, 
Saitama Prefecture. 

Abstract  

Japanese bridges have been built in large quantities since the late 1950s, and by 2030, the number of 
bridges that have exceeded 50 years of service since construction has become half of the total, and 
aging is rapidly progressing. In recent years, in addition to fatigue deterioration due to wheel load of 
large vehicles, salt damage, frost damage, or alkali aggregate reaction (ASR) caused by spraying water 
and antifreeze from the road surface is a complex factor, and the upper surface of reinforced concrete 
(RC) slab Damage is a problem. As a general rule, observation of road bridges are based on close 
observation once every five years, based on periodic observation procedures. On the other hand, in the 
observation of the upper surface of RC deck, it may be difficult to judge because the surface is covered 
with pavement and direct visual observation damage does not appear on the surface. If deck damage 
progresses significantly, it will fall out, resulting in a serious accident and enormous repair costs. For 
this reason, it is important to detect damaged deck as soon as possible by observation. 

In order to solve this problem, “Nichireki Co.Ltd.” has developed a non-destructive survey “SHOBAN 
CATCHER” that can grasp the state of the upper surface of deck over a wide area without destroying 
the pavement using electromagnetic wave technology. This measurement vehicle is a technology that 
enables non-destructive investigation scan without traffic restrictions by installing a Ground-
Penetrating Radar behind the measuring vehicle. Non-destructive observation of deck is used for close 
visual observation and pre-construction observation for bridge repair work. 
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Speaker and Presentation Information (as written by the speaker) 

 

Date: Wednesday 20th November 2019 

Theme/Session: Innovative testing methods in roads operation 

and maintenance 

 

Presentation Title:  Efficiency improvement of road operation and 

maintenance using point cloud data 

Speaker/Lecturer: Dr. Kazushi Moriishi 

Affiliation and Contact Information: Section Manager at Obayashi Road Corporation 

 

Abstract 

The construction industries in Japan recently promote the effort toward improving productivity called 
"i-Construction" on their works with utilizing information and communication technologies (ICTs) 
involving 3D point cloud data. As for the pavement industries, so called "ICT paving works" employ 
3D point cloud data for construction quality control. Terrestrial laser scanners (TLSs) are the most 
widely used products that have been applied to the quality control and assurance in ICT paving works. 
Mobile mapping systems (MMSs) as well have a potential to improve the productivity with measuring 
3D point cloud data with traffic speed in the management stage before and after the ICT paving works 
are implemented. We have so far considered the application of 3D point cloud data precedent to the 
ICT paving work strategies. Especially, we focused on the difference height of 3D point cloud data 
two periods. This presentation introduces novel ideas applying 3D point cloud data to the evaluation of 
pavement surfaces. 
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Speaker and Presentation Information (as written by the speaker) 

Date:   Wednesday 20th November 2019 

Theme/Session:   Innovative testing methods in roads operation  

and maintenance 

Presentation Title:    Mobile mapping system for road surface  

and tunnel wall inspection 

Speaker/Lecturer:   Dr. Junichi Takiguchi *1 

          Mr. Akira Sakuraba       *2 

Affiliation and Contact Information:      

*1 Deputy General Manager HD Map Solutions Section, Mitsubishi Electric Corporation 
*2 Managing Director, Tairiku Construction Corporation 

 

Abstract 

The proposed MMS is equipped with GNSS, IMU (Inertial Measurement Unit), Odometer, High-
resolution camera, and high-density LiDAR, which can be carried on ordinary cars or handcarts. Road 
pavement information like Rutting/lateral profile, Flatness (IRI), crack and present progress of 
working form about asphalt paving work can be obtained densely, precisely, and efficiently. It also 
enables inspecting and examining a large number of tunnels efficiently and with a high level of 
accuracy, which captures image data and 3D laser data in one single measurement. These images are 
comprehensively analyzed and a wide range of cracks (deformed states) in the concrete walls of the 
tunnel can be expressed visually along with any deformation. Actual data obtained by the system and 
examples of its use has been shown during the presentation. 
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Speaker and Presentation Information (as written by the speaker) 

Date:   Wednesday 20th November 2019 

Theme/Session:  Validation and standardization methods in roads operation  

                                and maintenance 

Presentation Title:    Current status of European standardization 

                                         in the road surface characteristic area 

Speaker/Lecturer:  Mr. Leif Sjögren 

Affiliation and Contact Information:     Research Director at VTI 

Abstract 

In Europe standards regarding road surface characteristics are handled by CEN, Technical Committee 227, 
working group 5. In WG 5 there are three task groups TG1 about, evenness (chaired by me), TG2 about 
friction and macrotexture and a third group on noise TG3. The standards are developed by the committee or 
adopted from the ISO organization. Some relevant standards are the following: 

Road and airfield surface characteristics - Test methods: 

Part 5: Determination of longitudinal unevenness indices, EN 13036-5. “IRI calculation, UK waveband 
method, French Waveband method and German WPL (Weighted Longitudinal Profile) is included”. 

Part 6: Classification of equipment used for measurement of transverse and longitudinal profiles, prEN 
13036-6.  

Part 8: Determination of transverse unevenness prEN 13036-8 “There are three methods to determine rut 
depths, 2-meter sliding wire along the measured transverse profile, using the full transverse profile, a value 
for the left and the right part of the profile”. 

The macrotexture standard Characterization of pavement texture by use of surface profiles – Part 1: 
Determination of mean profile depth (ISO 13473‑1:2019), EN ISO 13473-1:2019.  

“Indicator implementation check” that includes a reference to three longitudinal profiles and each profile 
true IRI value. The profiles can be found on ERPUGs homepage (www.erpug.org). This is a very useful 
support to help manufactures implement the indicators code. 
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Speaker and Presentation Information (as written by the speaker) 

Date:   Wednesday 20th November 2019 

Theme/Session:  Validation and standardization methods in roads operation  
and maintenance 

Presentation Title: Dynamic Forecast Controlled Winter Road Maintenance 

Speaker/Lecturer:  Dr. Anna Arvidsson 

Affiliation and Contact Information: Senior Researcher at VTI 

The Swedish National Road and Transport Research Institute, Sweden.  

E-mail: anna.arvidsson@vti.se 

 

Abstract 

Unpredictable weather, short time frames and requirements of high quality can make a challenge of 
the winter road maintenance. The road climate can vary greatly within one and the same operating area 
and there is a need to adjust for these variations to maximise efficiency. 

The project "Dynamic Forecast Controlled Winter Road Maintenance" has been aimed at developing 
an IoT-system solution to simplify the handling of data flows from road weather forecasts and 
simplify decisions for the winter maintenance contractor of which actions are needed and where they 
are needed. We have through automation and integration of the detailed route forecast perhaps the full 
potential of a decision support system realised with dynamic route optimisation, and this lead to 
decreases in salt use and fuel consumption, lower the emissions and air pollutions and for the drivers 
do it reduce stress and improve the working environment. 
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Date: Wednesday 20th November 2019 

Theme/Session:  Validation and standardization of new testing 
 methods in roads operation and maintenance 

  Presentation Title: Establishment of a standard protocol for accuracy 
 verification of roughness measurement devices 
 in the TRUE project 

Speaker/Lecturer: Dr. Kazuya Tomiyama 
 

Affiliation and Contact Information: Associate Professor at Kitami Institute of Technology 
Division of Civil and Environmental Engineering 
165 Koen-cho, Kitami, 090-8507, Japan 
Tel/Fax: +81-157-26-9496; E-mail: tomiyama@mail.kitami-it.ac.jp 
 

Abstract 

A lot of device measuring the International Roughness Index (IRI) has been developed in response to 
the inspection purposes with the increase of aged pavements in Japan. Consequently, the accuracy of 
measured IRIs obtained with different devices on the same road surface has become a practical 
concern for providing a consistent inspection result. In this background, the specified non-profit 
organization Pavement Diagnosis Researchers Group (PDRG) in Japan has undertaken a project 
regarding the experiment to harmonize and compare Test methods for surface Roughness Under actual 
road Environment (TRUE project) since 2014. The TRUE project has so far conducted the roughness 
measuring experiments three times at Hokkaido, Japan in September 2014, September 2016, and 
October 2018. Thirty-four, twenty-eight, and twenty-eight devices including high- and low- speed 
devices participated in each experiment, respectively. The experiments involved about thirty devices 
including high- and low-speed measuring systems. The TRUE project has so far organized the 
experiment procedures with respect to multiple operational and experimental factors to guarantee the 
measurement accuracy of the devices. This presentation introduces the experiment protocol of the 
TRUE project such as devices involved, test site selection, and data recording and reporting 
procedures. It also provides a benchmark testing method for obtaining reference surface profiles to 
achieve the reliable experiment. 
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Date: Wednesday 20th November 2019 

Theme/Session: Validation and standardization methods in roads operation  

and maintenance  

Presentation Title: Quality control in the Swedish procurement  

process of road condition measurements    

Speaker/Lecturer: Mr. Thomas Lundberg  

Affiliation and Contact Information:  

Research Engineer at the Swedish National Road and Transport Research Institute (VTI) 

E-mail: Thomas.lundberg@vti.se, TEL: +46 (0)13 20 43 95 

Abstract 

Monitoring the road surface condition is an important part of making a good maintenance decision. To be 
able to use any data, the quality is crucial. Since the budget for maintaining the state road network is 
limited, selecting the right maintenance object is important to give the road users the best value for the 
money and a safe, long lasting and environmentally friendly road. 
In Sweden the Transport Administration procure the road monitoring services. The technical test to ensure 
the sufficient quality is done by VTI. Each variable, which the supplier has to deliver in the assignment, 
have requirements to be fulfilled. One important part of the control is the validity where the supplier must 
measure test sections which prior to the measurement is reference measured by VTI. A comparison 
between the reference and the supplier is done to ensure the proper quality. Another part of the control is to 
measure a part of a road network, this has been found to be an important part of the test. To measure and 
administrate data from a test section is easier than to measure and administrate data from a bigger area. 
This shows the capability of the participating supplier. 
In Sweden we have seen a price reduction of the monitor service. From about 70 €/km 1996 to 26 €/km 
2014. 2019 the average price per km is about 36 €/km. The increasing price level in the last procurement is 
expected since much more variables is included in the assignment. 
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