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Participants of the JVTC Annual Meeting 2007 
at Wibergsgården, Luleå.   

Message from the outgoing chairman of JVTC  
 
I have been associated with JVTC as its Chairman for the past 10 years. During 
these years, I have watched JVTC growing from a single project forum to an effective 
facilitator of R&D in railway maintenance on the national level. Today, JVTC is 
undoubtedly an important player in Sweden when it comes to R&D in railway main-
tenance.  
 
I can say with confidence that JVTC has the right competence and its dedicated group 
of researchers, working with maintenance of railway systems, is always ready to deliver 
results and making contributions to the development of the railway sector. I take this 
opportunity to express my sincere thanks to the Board members, participating compa-
nies and organisations, the management and researchers engaged in railway research at 
JVTC, all of whom have been actively working together to make JVTC a success 
story.  
 
I wish JVTC many successes in the coming years.  
 
Jan Hertting  
Outgoing Chairman of JVTC  
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FOREWORD

We are pleased to present the Annual Report of JVTC for the year 2007.  
 
Generally speaking, JVTC functions as a facilitator of R&D in railway maintenance and uses the competences of 
its stakeholders, representing academia, train operators, infrastructure managers and maintenance experts. JVTC 
is not a stand-alone academic research centre but works in close collaboration with the Swedish railway sector, 
and provides an R&D platform to facilitate collaboration and the sharing of experiences in the area of railway 
maintenance.  
 
We at JVTC are aware of the multidisciplinary nature of maintenance, which cuts across many disciplines in 
science and technology. We are therefore actively working to strengthen our position for networking with lead-
ing research groups, nationally and all over the world.  
 
The year 2007 has been a period of introspection and analysis. We have analysed and revised our strategic plan 
for R&D and brought a focus on two important areas where we would like to be the first choice for collabora-
tion and partnership, namely maintenance threshold limits and RAMS applications for railways. We have also 
brought added focus on ICT applications in railway maintenance.  
 
We believe that the activities of 2007 have greatly contributed to the establishment of JVTC as a nationally and 
internationally trusted and acknowledged centre of competence for the maintenance and operation of railways. 
The Swedish National Rail Administration (Banverket) has truly recognised JVTC as a strategic partner when it 
comes to infrastructure maintenance by allocating SEK 16 million for R&D in maintenance for the next coming 
4 years.  
 
We consider the year 2007 a successful year in terms of academic achievements with 3 doctoral and 5 licentiate 
theses, mainly focussed on providing solutions to issues critical to the railway sector. In addition, JVTC has initi-
ated many applied R&D projects dealing with operation and maintenance problems in close cooperation with 
our partners from the railway sector, in order to make the sector an economically competitive mode of trans-
port.  
 
The Annual Report should provide an interesting glimpse of the activities at JVTC during 2007.  
 

February 2008 
Luleå 



TURSAM 

JVTC  Vision & Mission statements and Activities 

The Working Group TURSAM ( Tillämpat Underhåll 
i Samverkan-Collaborative Efforts for the Development 
in Maintenance Practices) consisting of representative of 
infrastructure Mangers, train operators, consultants 
( satellite companies of JVTC) and researchers from 
Luleå university of Technology  is a forum which facili-
tates open discussion on current topics related to main-
tenance ,  sharing of experiences, and defining projects 
that may lead to cost effective solutions to maintenance 
problems. Since it became functional in 2002 , many 
R&D projects have been initiated to find solutions to 
problems critical to operation and maintenance of 

railway systems. The forum activities were funded till 
2007 and JVTC management is working to get grants 
to continue the activities of TURSAM group.. 
 
The goals of TURSAM are: 

Reduce the total cost  of maintenance  for track  
 and rolling stocks

Develop measure to reduce train delays and in
 crease punctuality 
 Facilitate long term R&D projects leading to  
 Doctoral degrees and innovations

Railway Research Station  

During the year 2006, Luleå Railway research Center (JVTC) in close cooperation with Damill AB, a satellite com-
pany to JVTC established a measurement station at Sävast 30 km  north-west of Luleå on a Boden to Luleå track sec-
tion. The measurement station is equipped with computer and instrumentation to measures forces exerted by vehicles 
on the track. The measurement starts automatically when train passes the strain gauges sensors located on the rail. The 
mounting pattern supports the separation of vertical and lateral forces.  In addition, accelerometer is used to measure 
vibration in the rail when train passes. The measured data are transferred to SAMPLA (Samordna/Coordinate, Lagra/
Save, Planera/plan, Analysera/analyse)  web platforms for further processing it into useful  information and knowledge 
that can used by train operators and infrastructure managers. The measurement station is also known as Research Sta-
tion as it facilitates and operates  in combination with our web platform SAMPLA. 

Luleå Railway research Center aims to be nation-
ally  and internationally trusted and acknowledged 
center of competence in maintenance of railway sys-
tems.   

With focus on maintenance, economy, and technol-
ogy, JVTC aims to carry out applied research and 
development for the increased efficiency of the rail-
way sector. 

JVTC Vision statement JVTC Mission statement 

Some of the highlights of this measurement stations are: 
 

It is small-sized and easily moveable. 
It has low power consumption and can be powered 
by 230 V net supply, 12 batteries or solar cells. 
It communicates via a mobile telephone link. 
Data is brought from the detector station directly to 
Internet/Intranet. 
Compact instrumentation 
Industry class robustness 
Non-intrusive to track 
Can be installed temporary 
Database can be  integrated 
Internet connectivity  
Easy to install –  Non destructive application 

The following are some of the outputs from the meas-
urement system:  
 

Delivers real time data 24 hours/day–  
Identifies trains and wagons 
A top-forty list of poorly performing axles   
Daily summary charts listing forces of all trains 
passing measurements station 
Internet access to real time data 
Information is displayed in user friendly formats 

The measurement station and the Web Portal SAMPLA is sponsored and financed from grants from Banverket, LKAB  
and Kempestiftelsen, EU structured Fund. 

Photos: Damill Inc. 



By discussing maintenance limits instead of safety limits, one widens the focus to comprise both operational safety and 
cost-effectiveness for the whole railway transport system. Using maintenance limits means balancing maintenance 
measures against economics with a view to achieving the estimated service life and delivering the function required at 
the right price. The purpose is to render the maintenance more efficient, to increase the service life by decreasing the 
number of wheel and rail replacements per year, and to obtain a clearer connection between maintenance measures – 
including their effects – and the right cost and right price.  
 
A preliminary study was carried out in order to investigate the utilization of maintenance limits by the railway adminis-
trators of the world. It resulted in a proposal for a pilot project, which was then carried out with the Ore Railway as 
the “laboratory” in close collaboration with  TTCI (Transport Technology Center, Inc). The project achieved syn-
ergy effects by pooling of  resources from other on-going research projects at JVTC, i.e. “DeCo Track – Track Degra-
dation and Vehicle Classification”, “Condition-based Maintenance for Ore Wagons”, “LCC for Track Switches”, 
“The TURSAM/SAMPLA Development Project”, and “The JVTC Research Station at Sävast”.  The objective was 
to find a methodology and working method which would make it possible to find applicable cost-effective limit values 
for the co-ordinated maintenance of vehicles and track.  
 
The pilot project included a survey of the systems being utilized today, an examination of technology that is possible to 
develop for the future (based on results from the research station), literature searches (to avoid re-inventing the wheel), 
the collection of empirical data and experience reaped from maintenance staff, and a case study aiming to ascertain 
what it is possible to do today, shortcomings and areas of improvement.  
 
In order to obtain a more complete assessment of the track, one needs, in addition to the methods available today:  

a method for the machine-detection of surface damage to rails

detailed data on track switches

follow-up studies of joints and welds
 
In order to obtain a more complete assessment of vehicles, one needs, in addition to the methods available today:  

the measurement of lateral forces and rolling properties

the early detection of bearing damage

the wheel profile

brake tests, if necessary

higher-quality detection of surface defects
 
Data from the research station can be used for vehicle classification and it should be possible to connect this data to the 
rail degradation. Conversely, hypotheses explaining when the track causes wheel degradation, e.g. when friction in-
creases, must also be listed. It is equally important, at least, to develop the handling of information from all types of 
detectors, which requires the automatic identification of the wagons which one wants to follow. With wagon identifi-
cation it is possible to provide train operators and infrastructure owners with data which can be used for trending and 
for determining suitable maintenance limits.  
 
On the basis of information collected on a track section, it is possible to establish which maintenance limits are being 
applied today. This data can then be used as a basis for changing these limits in such a way that both train operators and 
track administrators may decrease their costs.  
 
The literature studies show that there is sufficient knowledge to initiate such work. However, in the short term, there 
is a lack of fully comprehensive data which could be used to establish with certainty whether measures taken produce 
results, since the historical information available today is of inadequate quality. This should not be a problem in the 
long term, as an operational safety approach also involves the necessity of securing the quality of maintenance data. 
 
The main purpose of this project is to develop a framework to define the most cost effective maintenance strategy for 
vehicles and track in a mixed traffic environment and climate. During Phase I the project is expected to define opti-
mum wheel/rail profile that will reduce the total life cycle cost of rails and wheels. The project is sponsored by Ban-
verket, Jernbaneverket and LKAB. 

Understanding “The maintenance threshold limit” 
- A new R&D project 



Research Projects 

Projects Department/ 
Division 

Project leader/ 
Researcher 

Sponsor 

- - - - - - Civil, Mining & Enviromental Engineering - - - - - - 
Increased punctuality through better 
maintenance II

Indicators for operation and maintenance 
 
 
Degradation model ”DECOTRACK” 
Methodology for appraisal of track 
degradation Related to vehicle and 
track

Maintenance strategy for the railway 
infrastructure 
 
Maintenance limits vehicle/track 
 
 
Increased punctuality through better 
maintenance I 
 
RAMS and LCC for railway track 
 
 
Track switches maintenance, error statis-
tics and maintenance

Condition-based maintenance for ore 
wagons   
 
Infrastructure-related risks

Design out maintenance

Integrated logistics support for mainte-
nance and services 
 
 
Reinforcement of concrete structures 
whit application on railways bridges  
 
 
Measuring system for bridges

 

 

Operation & 
Maintenance Engineering

Operation &  
Maintenance Engineering

Operation & 
Maintenance Engineering

Operation &  
Maintenance Engineering 
 
Operation &  
Maintenance Engineering

Operation &  
Maintenance Engineering

Operation &  
Maintenance Engineering

Operation &  
Maintenance Engineering

Operation &  
Maintenance Engineering 
 
Operation & 
Maintenance Engineering

Operation &  
Maintenance Engineering

Operation &  
Maintenance Engineering

Concrete Structures  
 
 
 
Concrete Structures

Uday Kumar 
Rikard Granström 
 
Uday Kumar 
Thomas Åhrén

Uday Kumar 
Dan Larsson (DAMILL 
AB)

Uday Kumar 
Ulla Espling

Uday Kumar 
Arne Nissen

Uday Kumar 
Birre Nyström

Uday Kumar 
Ambika Patra

Uday Kumar 
Arne Nissen

Uday Kumar 
Robert Lagnebäck

Uday Kumar 
Saurabh Kumar

Uday Kumar  
Stefan Niska

Uday Kumar 
Rajiv Dandotiya 

Lennart Elfgren 
Björn Täljsten      
Thomas Blanksvärd

Lennart Elfgren 
Arvid Hejll

EU,  
LTU 
 
Banverket

Banverket   

Banverket   

LKAB, 
Banverket

Banverket, 
LTU

Banverket

Banverket, 
LTU

Banverket, 
HLRC

Banverket,
LTU
 
Banverket

Banverket, 
LTU 
 
 
EU,  
Banverket

EU,  
Banverket



Projects Department/ 
Division 

Project leader/ 
Researcher 

Sponsor 

 - - - - - - Civil, Mining & Enviromental Engineering - - - - - - 
Introduction of new investigation meth-
odologies for improved risk identifica-
tion of polluted soil 
 
 
Condition identification of bridges  
 
 
Riveted bridges

Dameged rocks behaviour

Rock mechanics consequences of fire in 
tunnels

Structural sound

Well-built environment and availability- 
and indicators as instruments for assessing 
alternative sites for change points and 
land/mark  

Waste Science &  
Technology
 
 
 
Concrete Structures

Steel Structures

Rock Mechanics & 
Rock Engineering

Rock Mechanics & 
Rock Engineering

Rock Mechanics & 
Rock Engineering

Physical Planning &  
Traffic Engineering

Christian Maurice 
Björn Gustavsson
 
 
 
Lennart Elfgren 
Ola Enochsson

Ove Lagerkvist  
Tobias Larsson

Erling Nordlund 
Davis Saiang

Erling Nordlund 
Kristina Larsson

Erling Nordlund 
Andreas Eitzenberger

Ulf Ranhagen 
Katarina Schylberg

Banverket, EU, 
FOI, LTU, 
Bothniakonsult,  
AL Control 
 
EU,  
SBUF

EU 

Banverket

Banverket  
 
 
Banverket  
 
 
Vägverket, 
Banverket

- - - - - - Applied Physics and Mechanical Engineering - - - - - -
Surface Roughness considerations in rail 
grinding

Machine Elements Braham Prakash  
Jonas Lundmark

Banverket,  
Speno,  
LKAB/MTAB

- - - - - - System Sciences - - - - - - 
Electromagnetic Modelling within Rail-
way Technology 

System Science/ 
Eislab

Jerker Delsing 
Fraid Monsefi

Banverket

- - - - - - Human Work Sciences - - - - - - 
Communication analysis in regard to 
conversation discipline and railways 
safety

Engineering Psychology Håkan Alm 
Anita Gärling 
Mats Danielsson

Banverket

- - - - - - Business Administration and Social Sciences - - - - - - 
Alternative Systems for Train service Industrial logistics Anders Segerstedt 

Kristina Nilsson 
LKAB, 
Banverket 



Doctoral Theses 

Ulla Espling  
“Maintenance strategy for a railway infrastructure in a 
regulated environment” at the Division of Operation & 
Maintenance Engineering, Department of Civil, Mining 
& Environmental Engineering. 

This research describes and ana-
lyzes, how Banverket adminis-
trates the government owned 
infrastructure  to the stakeholders’ 
including (government, and cus-
tomers’) demands. A conceptual 
framework has been developed 
that describes all the factors that 
the infrastructure manager has to 
consider. The purpose of the 
framework is to help the infra-

structure manager to make decisions with a more proac-
tive maintenance approach that will improve the whole 
railway transport system and satisfy its customers. The 
framework also describes whether the factors are strate-
gic, tactical or operative, and how they are related to 
each other and how it will affect the railway system, if 
one of them is changed.  
 
The work has been conducted in close cooperation 
with Banverket and other partners associated with rail-
way. Banverket has used this framework, while formu-
lating their internal strategy to achieve effective and 
efficient operation and maintenance. For more informa-
tion on this topic, see the thesis, “Maintenance strategy 
for a railway infrastructure in a regulated environ-
ment” (http://epubl.ltu.se/1402-1544/2007/54/).  

Arvid Hejll 
“Civil structural health monitoring : strategies, methods 
and applications” at the Division of Structural Engineer-
ing, Department of Civil, Mining & Environmental 
Engineering  

This thesis decribes a Civil 
Structural Health Monitoring 
(CSHM) method for assessment 
of civil structures by using a 
combination of advanced moni-
toring equipment with prob-
abilistic based assessment. With-
out CSHM it will not be possi-
ble to assess old structures in an 
effective way and the cost for 
rebuilding will have enormous 

impact of the society. 

CHSM is also a very useful tool to evaluate the per-
formance of constructions built with new materials and 
construction which are strengthened with novel 
strengthening systems. In this thesis a new strategy to 
combine probabilistic evaluation on the structural per-
formance with monitoring is described. Five cases have 
been used to develop, apply and validate the suggested 
CSHM method. For more information on this topic, 
see the thesis, ”Civil structural health monitor-
ing : strategies, methods and applications” (http://
epubl.ltu.se/1402-1544/2007/10/) 

Björn Gustavsson 
”Heterogeneities in samples of contaminated soil” at 
the Division of Waste Science & Technology, Depart-
ment of Civil, Mining & Environmental Engineering. 

Many factors are important during 
sampling of contaminated soil. One 
of these is the sample sizes used. By 
estimation of the Heterogeneity 
Invariant (HI) it is possible to bal-
ance the sample size to one uncer-
tainty contribution that is attached 
to sampling and sample handling. 
This is called the Fundamental 
error. Large overestimation of HI 
leads to larger samples and in-

creased cost for sample handling. Large underestimation 
of HI leads to too small samples and to a larger uncer-
tainty contribution, and possible skewed samples.  
Some methods to estimate HI is described and dis-
cussed from the perspective of contaminated soil sam-
pling. Field portable X-ray spectroscopy fluorescence is 
(XRF) is a popular instrument to analyse for metals in 
contaminated soils. It can provide quick and cheap 
analysis. The most prepared samples are dried, ground 
finely and put into Mylar thin film XRF sample cups. 
The sample volume is about 5-7 cm3, but the actually 
measured volume is only a fraction thereof. In the, 
likely, case of segregation in the sample volume this 
can lead to a biased measurement.  
 
Mechanisms for segregation in the XRF sample cup are 
discussed. Further suggestions are made to reduce the 
segregation. Despite precautions to reduce the effect of 
segregation it is difficult to eliminate it.  
For more information on this topic, see the thesis, ” 
Heterogeneities in samples of contaminated 
soil” (http://epubl.ltu.se/1402-1544/2007/52/ ).  



Thomas Blanksvärd 
“Strengthening of concrete structures by the use of 
mineral based composites” at the Division of Structural 
Engineering, Department of Civil, Mining & Environ-
mental Engineering. 

This thesis presents experimental 
tests for both flexural strengthen-
ing and shear strengthening tech-
niques using carbon fibre rein-
forced polymers (CFRP) grids and 
polymer modified mortar as the 
bonding agent are presented. A 
new acronym for strengthening 
concrete structures with CFRP and 
polymer reinforced mortars is in-
troduced, mineral based compos-

ites (MBC). The results from the experimental study of 
the shear capacity using MBC on beams with no shear 
reinforcement indicates that the strengthening concrete 
structures with MBC systems has competitive proper-
ties compared to epoxy bonded strengthening tech-
niques. A simplified analytic design proposal to esti-
mate the shear resistance contribution of the MBC 
strengthening system is proposed in the thesis. It can be 
concluded that the MBC strengthening system has a 
great potentials to strengthen concrete. For more infor-
mation on this topic, see the thesis, “Strengthening of 
concrete structures by the use of mineral based com-
posites”, (http://epubl.ltu.se/1402-1757/2007/15/)

Licentiate Theses 

Ambika Prasad Patra 
“RAMS and LCC in rail track maintenance” at the 
Division of Operation & Maintenance, Department of 
Civil, Mining & Environmental Engineering.  

Railway infrastructure is a com-
plex system, so once it is installed, 
it is very difficult to modify the 
initial design. Thus, the perform-
ance of the infrastructure depends 
on the maintenance and renewal 
decisions taken during its life 
cycle. Therefore a life cycle cost-
ing (LCC) approach considering 
Reliability, Availability, Main-
tainability & Safety (RAMS) 

analysis will provide a way to optimize the maintenance 
strategy, considering the short term budget require-
ments as well as long term costs of ownership. 
 

This thesis provides an approach for an effective 
RAMS and LCC analysis during operation and mainte-
nance phase. The thesis also comprises of the state-of-
art of RAMS and LCC analysis followed by infrastruc-
ture managers and railway manufacturers in Europe. 
An approach has been developed on how RAMS and 
LCC facilitates in taking effective maintenance deci-
sions. The research presents the uncertainty associated 
with LCC estimation and defines an approach to calcu-
late uncertainty in LCC estimation due to RAMS pa-
rameters. For more information on this topic, see the 
thesis, “RAMS and LCC in rail track maintenance” 
(http://epubl.ltu.se/1402-1757/2007/57/) 

Jonas Lundmark 
”Rail grinding and its impact on the wear of wheels 
and rails” at the Division of Machine Elements, De-
partment of Applied Physics & Mechanical  
Engineering. 

Rail grinding has been employed 
since the 1980’s in maintaining 
optimal rail profile as well as in 
the elimination of surface defects 
such as corrugations and head-
checks. Presently, there are no 
scientifically derived guidelines 
regarding the surface topographies 
of ground rails and re-turned 
wheels. 
 

This thesis concerns the influence of surface roughness 
of wheel/rail surfaces on rolling-in behaviour, wear, 
friction and resultant surface damage. The resulted pre-
sented in this thesis are based on both field measure-
ments and experimental simulations in the laboratory. 
Results obtained from the field measurements show 
that the surface roughness of newly ground rail changes 
rapidly during the initial stages following grinding. It 
was also concluded that there is a considerable variation 
of the surface roughness of re-turned wheels depending 
on which workshop performed the turning operation. 
Experimental results shows that the surface roughness 
of the test specimens in certain material pairs do influ-
ence wear, friction and resultant surface damage. There 
is also a significant difference in the tribological behav-
iour of tests run in dry conditions and those run with 
water lubricants. For more information on this topic, 
see the thesis, “Rail grinding and its impact on the 
wear of wheels and rails”.  
(http://epubl.ltu.se/1402-1757/2007/37/index.html) 



 
Robert Lagnebäck 

“Evaluation of wayside condition monitoring technolo-
gies for CBM of railway vehicles” at the Division of 
Operation & Maintenance, Department of Civil, Min-
ing & Environmental Engineering.  

The purpose of this thesis is to 
study and analyze wayside con-
dition monitoring equipment 
for railway vehicles, in order to 
support the implementation of 
a condition-based maintenance 
strategy. To fulfil the stated 
purpose, five case studies, sup-
ported by a literature study 
have  been  per fo rmed. 
Through the studies it has be-

come evident that the direct interaction in the wheel 
and rail interface also creates a huge potential for savings 
on the infrastructure due to an implementation of way-
side condition monitoring equipment for railway vehi-
cles. Furthermore, it is important to have a joint ap-
proach between both infrastructure owners and train 
operators in the deployment and use of wayside condi-
tion monitoring equipment, since the technology can 
support a condition-based maintenance strategy on both 
sides that could have a great impact on the efficiency of 
railway operators. For more information on this topic, 
see the thesis, “Evaluation of wayside condition moni-
toring technologies for condition-based maintenance of 
railway vehicles”. (http://epubl.ltu.se/1402-
1757/2007/18/ ) 

Kristina Nilsson 
“Guidance of train traffic on the ore line – Malmba-
nan”(Styrning av tågtrafik på Malmbanan) at the Divi-
sion of Industrial Logistics, Department of Business Ad-
ministration and Social Science. 

The purpose of this thesis is 
to suggest means to improve 
train traffic planning so as to 
increase the track capacity.    
The Swedish ore line 
“Malmbanan” stretches from 
Luleå to the Norwegian city 
of Narvik, the mine company 
LKAB transport iron ore on 
the line from their mines in 
Kiruna and Malmberget. The 

daily traffic on the line also consists of passenger trains 
and freight trains.  

The ore line “Malmbanan” has a lack of capacity 
which increases the sensitivity of the system distur-
bances. To increase the railroad transport volume 
LKAB has started to run longer (750 m) and heavier 
trains. That requires more capacity and meeting stations 
long the ore line.  
 
The aim of this licentiate thesis is through case studies 
of train traffic planning and control illustrate how the 
capacity on the Malmbanan can be improved to make 
the iron ore flow more efficient. To avoid having to 
control the production after the timetable, the train 
traffic has to be more flexible than it is today. The 
analyses of the Brazilian iron ore company CVRD’s 
transport process shows that it is possible to improve 
the train traffic flow through advanced technology. For 
more information on this topic, see the thesis, 
“Styrning av tågtrafik på Malmbanan”, (http://
epubl.ltu.se/1402-1757/2007/73/) 



Publications 

Doctoral Theses 

Espling, U. (2007): Maintenance strategy for a railway 
 infrastructure in a regulated environment. Doc-
 toral Thesis LTU 2007:54, ISSN: 1402-1544 /  
 ISRN: LTU-DT –07/54 – SE. 
 
Gustavsson, B. (2007): Heterogeneities in samples of 
 contaminated soil. Doctoral Thesis LTU 2007:52, 
 ISSN: 1402-1544 / ISRN: LTU-DT – 07/52 – 
 SE. 
 
Hjell, A. (2007): Civil structural monitoring : strategies, 
 methods and applications. Doctoral Thesis LTU 
 2007:10, ISSN: 1402-1544 / ISRN: LTU-DT – 
 07/10 – SE. 

Licentiate Theses 

Blanksvärd, T. (2007): Strengthening of concrete struc-
 tures by the use of mineral based composites.  
 Licentiate Thesis LTU 2007:15, ISSN: 1402-
 1757 / ISRN LTU-LIC – 07/15 –SE. 
 
Lagnebäck, R. (2007): Evaluation of wayside condition 
 monitoring technologies for condition-based main-
 tenance of railway vehicles. Licentiate Thesis LTU 
 2007:18, ISSN: 1402-1757 / ISRN: LTU-LIC – 
 07/18 – SE. 
 
Lundmark, J. (2007): Rail grinding and its impact on 
 the wear of wheels and rail. Licentiate Thesis LTU 
 2007:37, ISSN: 1402-1757 / ISRN: LTU-LIC – 
 07/37 – SE. 
 
Nilsson, K. (2007): Guidance of train traffic on the ore 
 line (Styrning av tågtrafik på Malmbanan).  
 Licentiate Thesis LTU 2007:73, ISSN: 1402-
 1757 / ISRN: LTU-LIC – 07/73 –SE. 
 
Patra, A. P. (2007): RAMS and LCC in rail track main-
 tenance. Licentiate Thesis LTU 2007:57, ISSN: 
 1402-1757 / ISRN: LTU-LIC – 07/57 – SE. 

Espling, U. and Kumar, U. (2007): Benchmarking of 
 the Maintenance Process at Banverket (the Swed-
 ish National for Rail Administration, in 
 Handbook on “Maintenance of Complex System” 
 Springers, UK (Under publication). Chapter 23. 

Kumar, S., Gupta, S., and Ghodrati, B. (2007): Rail 
 Defect Prioritization and Risk Assessment using a 
 Hybrid Approach. Submitted to an International 
 Journal. 
 
Espling, U. and Åhrén, T. (2007): Outsourcing as a 
 strategic tool to fulfil maintenance objectives - a 
 case study for Railway. Submitted for publication 
 in a Journal. 
 
Espling, U. (2007). Development of a conceptual 
 framework for managing maintenance strategy for 
 a client/contractor organisation in a regulated 
 environment. Submitted for publication in a  
 Journal. 
 
Kumar, S., Espling U. and Kumar, U. (2007). A Holis-
 tic Approach towards Rail Maintenance – An 
 Overview of Swedish Iron Ore Line. Accepted for 
 publication in a Journal.  
 
Täljsten, B., Hejll, A and James, G., 2007, CFRP 
 Strengthening and monitoring of the Gröndals 
 Bridge in Sweden, Accepted for publication in 
 Journal of Composites for Construction 2007 
 March/April. 
 
J. Lundmark, B. Prakash, (2007): The influence of  
 surface topography and water lubrication on the 
 wheel/rail interface during rolling/sliding condi-
 tions, to be submitted for publication in a journal  

Conferences 

Wisten, Å. Ekman, J. (2007):Currents in wheel beari-
 ngs of heavy trains. Conference proceedings of 
 International Heavy Haul Conference (IHHC), 
 Conference theme: High tech in heavy haul, 
 Kiruna, Sweden, 11th – 13th June 2007, pp. 55-61. 
 ISBN:978-91-633-0607-5. 
 
Lundmark, J. Kassfeldt, E. Hardell, J. Prakash, B. 
 (2007): Influence of initial surface topography on 
 tribological performance of the wheel/rail inter-
 face during rolling/sliding conditions. Conference 
 proceedings of International Heavy Haul Confer-
 ence (IHHC), Specialist Technical Session, Con-
 ference theme: High tech in heavy haul, Kiruna, 
 Sweden, 11th – 13th June 2007, pp. 673-680. 
 ISBN:  978-91-633-0607-5. 

Journals 



Conferences 

Lundmark, J. Kassfeldt, E. Prakash, B. Sundgren, A. 
 (2007): Wear properties of hardened high strength 
 boran steel for rail cover. Conference proceedings 
 of International Heavy Haul Conference (IHHC), 
 Conference theme: High tech in heavy haul, 
 Kiruna, Sweden, 11th – 13th June 2007, pp. 539-
 546. ISBN: 978-91-633-0607-5. 
 
Nissen, A. Larsson, D. Espling, U. (2007): Moving from 
 safety limits towards maintenance limits. . Confer-
 ence proceedings of International Heavy Haul 
 Conference (IHHC), Conference theme: High 
 tech in heavy haul, Kiruna, Sweden, 11th – 13th 
 June 2007, pp. 349-358. ISBN: 978-91-633- 
 0607- 5. 
 
Elfgren, L. Enochsson, O. Täljsten, B. Paulsson, B. 
 (2007): Sustainable railway bridges with higher axle 
 loads : monitoring examples from northern Swe-
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Publications 

Research report 

KIM Hyungchul, Senior Researcher/Ph.D./PE/
Associate Professor – UST. Korea Railroad Re-
search Institute, Linear Railway & Electrification 
Research Team. 
 
Park Young, Senior Researcher/Ph.D. Korea 
Railroad Research Institute, Linear Railway & 
Electrification Research Team. 
 
Professor Andrew K. S. Jardine, Professor and Di-
rector of the Centre for Maintenance Optimization 
and Reliability Engineering in the Department of 
Mechanical and Industrial Engineering at the Uni-
versity of Toronto, Canada. 
 
Professor D.N.P. Murthy, University of Queen-
sland, Brisbane, Australia. 
 
Professor Jay Lee, Professor of Mechanical, Indus-
trial & Nuclear Engineering and Director of NSF 
Industry-University Cooperative Research Center, 
University of Cincinnati, USA. 
 
Professor Roger Goodall, Professor of Control 
Systems Engineering Head of Systems Research 
Division, Loughborough University, UK. 
 
John Tunna, Transportation Technology Centre 
Inc., UK 
 
Curtis Urban, Transportation Technology Centre  
Inc., UK 
  

Visitors to JVTC 

Espling, U. Nissen, A. Larsson, D. (2007): Strategy and 
 method development of maintenance limits for 
 vehicles and track : optimization of vehicles and 
 track maintenance from an economic stand point 
 (Strategi och metodutveckling av underhållsgrän-
 ser för fordon och bana : optimering av fordons- 
 och banunderhåll sett ur ett ekonomiskt perspek-
 tiv). Research Report LTU 2007:07,ISSN:1402-
 1528 / ISRN: LTU-FR - 07/07-SE. 

Technical reports 

Alm, H. Danielsson, M. (2007): Linguistic analysis of 
 safety calls within Banverket (Lingvistisk analys av 
 säkerhetssamtal inom Banverket). Technical Re-
 port LTU 2007:12, ISSN: 1402-1536 / ISRN: 
 LTU-TR – 07/12 – SE. 
 
Larsson, D. (2007): Maintenance economical effects of 
 stax 25 metric ton at the distance Kil – Öxnared 
 (Underhållsekonomiska effekter av stax 25 ton på 
 sträckan Kil – Öxnared). Technical Report LTU 
 2007:01, ISSN: 1402-1536 / ISRN: LTU-TR – 
 07/01 – SE. 

Master Theses 

Jönsson, M. (2007): Numerical investigation of the 
 flow underneath a train and the effect of design 
 changes. Master Thesis LTU 2007:079, ISSN: 
 1402-1617 / ISRN: LTU-EX – 07/079 –SE. 

Lamberg, S. (2007): Risk analysis in railway investiga-
 tions: the offer stage and the carrying through 
 (Riskanalys i järnvägsutredningar : anbudsstadiet 
 och genomförandet). Master Thesis LTU 
 2007:148, ISSN: 1402-1757 / ISRN: LTU-EX – 
 07/148 – SE. 
 
Balic, S. (2007): An analysis of the material provision to 
 projects at Banverket Production Centre (En ana-
 lys av materialförsörjningen till projekt hos Ban-
 verket  Produktion Mitt). Master Thesis LTU 
 2007:064, ISSN: 1402-1617 / ISRN: LTU- EX – 
 07/064 – SE.  
 

Conferences 

Täljsten, B. Carolin, A. Helmerich, R. (2007): Reha-
 bilitation of railway bridges. Conference proceed
 ings of Sustainable Bridges - Assessment for Future 
 Traffic Demands and Longer Lives, Wroclaw, Po-
 len, 10th – 11th Oct. 2007, Dolnoslaskie Wy-
 dawnictwo Edukacyjne, pp. 303-312. ISBN: 978-
 83-7125-161-0 
 
Täljsten, B. Carolin, A. Pedersen, H. (2007): Repair 
 and strengthening of railway bridges. Conference 
 proceedings of Sustainable Bridges - Assessment 
 for Future Traffic Demands and Longer Lives, 
 Wroclaw, Polen, 10th – 11th Oct. 2007, Dol-
 noslaskie Wydawnictwo Edukacyjne, pp. 313-
 320. ISBN: 978-83-7125-161-0. 



Events 

Nordic railway days, 9th – 11th October 2007, 
Jönköping ELMIA. 
To the Nordic railway days, two of our researches Tho-
mas Åhren and Stefan Niska, from the Division of Op-
eration & maintenance, were invited on the behalf of 
Banverket Projection. Thomas and Stefan held a semi-
nar on the railway research subject.  
 
The 8th International Heavy Haul Conference, 
IHHC 11th – 13th June 2007. 
The conference was held in Kiruna, Sweden, with par-
ticipants from 22 different countries and almost 80 au-
thors. The main theme for the conference was “High 
Tech in Heavy Haul” and the technical foundation 
came both from the industry as well as the academic 
world. Six conference papers were presented by partici-
pants from JVTC. During the conference, JVTC had a 
showcase to promote themselves, beside the seminar 
area. 

Seminars at Banverket, 2007 
Railway researchers visited Banverket Northern Track 
region in a two day seminar, to inform them about 
different on-going research projects at Luleå University 
of Technology. Also some lunch seminars were held 
on the topic. 
 
EURNEX, 4th Integration Conference, 29th – 30th 
November 2007, Prague 
EURNEX - the European Rail Research Network of 
Excellence, conference, was held in Prague. A re-
searcher from LTU, Thomas Åhren represented the 
Division of Operation and Maintenance, during the 
conference.  
 
TTCI  
Two engineers from Transportation Technology Cen-
ter, Inc. (TTCI), USA, visited Sweden in 
June 2007 to investigate operations, maintenance, and 
renewal on Swedish railways. 
 

 

Financial information 

JVTC has successfully been growing during the last six years, the financial turnover is 18,4 MSEK, 2007. 
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Organisation 

 
JVTC, (Luleå Railway Research Centre) is a compe-
tence centre located at Luleå University of Technology 
and it’s organized directly under the president of the 
University. The main purpose of JVTC is to co-
ordinate and distribute railway research as and result 
between the Departments of LTU, besides to the satel-
lite companies, the members and the interested parties. 
The information exchange between these different par-
ties of JVTC, provide the Swedish railway system to 
strive towards a high level of efficiency and effective-
ness. 
 
 
JVTC Board representatives 2007 

Jan Hertting, Banverket Northern Region,  
 Chairman 

Lennart Elfgren, LTU, Vice chairman 
Anders Ågren, LTU 
Björn Paulsson, Banverket 
Eskil Sellgren, WSP 
Sture Åberg, IM Consulting/Rail Care Group 
Thomas Nordmark, LKAB 
Thomas Robertsson, Euromaint Rail AB 
Göran Erskérs, Banverket Projektering 

 
 
Supplement JVTC Board representatives 2007 

Thor Braekkan, Jernbaneverket 
Leif Hedlund, Banverket Production 
Dan Bergman, Duroc Rail AB 

JVTC stakeholders 

 
JVTC management 2007 are: 

Professor, Uday Kumar, Director, Head of the 
Division of Operation and Maintenance  
Engineering. 
Sven Lindahl, Project manager 

 
 
LTU, Luleå University of Technology 
The majority of the Divisions of the University are 
collaborating regarding railway research projects. 
 
 
JVTC Satellite companies are engaged in process 
management, field tests, laboratory tests, project analy-
sis, product development, organisation of conferences 
and acceleration of research e.g. case studies. 
 
 
Working group TURSAM (Applied Maintenance in 
Cooperation) is a neutral and open forum for the con-
nected companies and interested parties to the JVTC, 
to have the capability to discuss, and analyze daily 
problems from their own particularly activity.  
TURSAM acts as a growth area for sponsored projects 
from the interested party connected to JVTC and the 
university. Through TURSAM for JVTC maintenance 
related problems can be solved. 
 
 
References group consists of representatives from a 
wide groups of the interested party. The references 
group act also as a meeting place where potential new 
participants can join and gain experience and under-
standing on the JVTC works. Furthermore the refer-
ences group assist the JVTC management group. 

JVTC organization 



Luleå University of Technology

Luleå Railway Research Centre / JVTC

SE-971 87 Luleå, Sweden

www.jvtc.ltu.se
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