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Abstract 
 

In co-operation with a Finnish Group of researchers a pre-feasibility study was undertaken 

regarding potential development of the Infrastructure in NW Russia. Special emphasis was 

given: Winter Transportation and Reinforcement of Load Bearing Ice Covers; Concrete 

Construction and Strengthening of Concrete Structures; Timber Construction and Mechanical 

Wood Industry Development; and Energy Conservation and Industrial Energy Development.  

 

Based on the study three Russian-Swedish co-operation projects have started: 

- Load Bearing Ice Covers (Literature Survey) 

- Forces caused by Ice Crushing against Off-Shore Structures (EC funded Research Project) 

- Strengthening of a Bridge. Co-operation  Stabilator/Skanska - Arkhangelsk Road 

  Authorities. 

 

Key words: Winter Transportation, Load Bearing Ice Covers, Concrete Construction, 

Strengthening of Concrete Structures, Timber Construction, Mechanical Wood Industry 

Development, Energy Conservation, Industrial Energy Development 
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1. Introduction and background 
 

 

1.1  General description of Northwest Russia – the Barents territories 
 

Northwest Russia is in this report defined as, see Figure 1.1 and 1.2, the Murmansk and 

Arkangelsk Oblasts, the Nenets Autonomous Okrug and the Republics of Karelia and Komi. 

Sometimes the area is referred to as the Russian territories of the Barents Region, or, in brief, 

the Barents territories. General information about the region can be found in e g Gyllenhaal 

(1993), Jumppanen and Hyttinen (1995), Lausala and Valkonen (1999), Swaney (1999), and 

the Internet based system Barents Information Service, BIS (2000). General information on 

Russia can also be found in e g Henschen (1997) and Skott (1993). 

 

 
 

Figure 1.1. Northwest Russia.  

 

The Barents territories cover 1 321 500 km2  (Sweden 449 750 km2). This is 7.7 % of the total 

area of the Russian Federation. The population on 1st of January 1999 was 4.4 million 

(Sweden 8.9 million) which is 3.0 % of the population of Russia. The population is 

concentrated in several large industrial and administrative centres such as the cities of 

Murmansk, Arkhangelsk, Petrozavodsk, and Syktyvkar, and most of the area is extremely 

sparsely populated. The population in the region has fallen by 0.36 million or 7.6 % since 

1991.  A main factor in this development is the steep economic recession in Russia and the 

related closing down of industrial facilities and military installations.  
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Figure 1.2. Northwest Russia.  Lauasala and Valkonen (1999). 
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The Barents territories are extremely rich in various natural resources. The original 

settlement was attracted to the area by the availability of fish, game, forests, and later by 

minerals and energy. Today, these resources still form the basis of the Region’s economic 

activities.   

 

Some ten thousand years ago the first nomadic groups of people moved to the areas situated 

around the White Sea. The Same people moved into the area from Siberia. Another 

indigenous people are the Samoyed People or the Nenets. The Vikings made their visits about 

a thousand years ago (750 to 1100 AD) and trade connections developed. The Vikings knew 

the seaways to the Arctic Ocean via the Russian rivers to the lakes of Ladoga and Onega. 

They also knew the way further to the Black Sea and the Mediterranean. Some of them were 

called “rus” and from them the name of Russia originates. 

 

People from Novgorod came to the Barents territories and settled around 1200. They brought 

the Christian culture and those who lived at the shores of the White Sea were called Pomors 

(from Russian “at the Sea”). Trade also flourished in East-West direction. The quest for the 

use of the Barents Sea started in the 16th century due to the search for northern sea and river 

routes and, especially, a new sea route to China and America. The town of Kola (from Finno-

Ugric “kol” = fish) was established in the 1560’s. It is nowadays a suburb to Murmansk.  The 

town of Arkhangelsk (Archangel Michael) was founded by tsar Ivan Grozny (the Terrible) 

and English traders in the 1580’s. At the end of the 19th century, Arkhangelsk was the biggest 

city of Russia. There was also much Norwegian influence and Murmansk is thought to 

originate from Murman, a Russian way of pronouncing “Norman” (a Norwegian man). The 

region and the sea got their names from the Dutchman Willem Barents, who died in 1597 at 

Novaya Zemlya, in his third expedition to find the sea route to China.  

 

After the Russian Revolution in 1917, the industrialisation of the area started and a lot of 

Russians moved into the area. The area also had a great importance during the Cold War 

Period and there are still many nuclear weapon storage sites and areas for nuclear waste, 

Gyllenhaal (1993), Gippenreiter (1994), Lausala and Valkonen (1999).   

 

The Barents territories have total timber resources of 6 531 million m3 or 6.5 km3 (Sweden 

2.7 km3), forming 7 % of Russia’s resources. The Russian Federation obtains most of its 

apatite concentrate, ceramic pegmatites, phosphates and micas, and a significant portion of 

copper, nickel, cobolt, rare metals and rare earth elements, bauxites and building stones as 

well as hydraulic cement from the Barents territories.  The territories hold large natural gas 

and oil reserves: 5 billion tons (Gtons) of oil in the Timan-Pechora area, 10 trillion m3 (Tm3) 

natural gas in the Barents and Kara Sea areas, 8.5 Gtons of coal in the Pechora area and 

significant reserves of hydropower and peat.  At the present, however, oil and gas 

transportation from the Region is not sufficient to meet coming demands.  

 

In 1997 the Gross Domestic Product (GDP) of the Barents territories was 11.9 GUSD (G = 

Giga = 109 = billion)  (Sweden 200 GUSD). This is about 3% of the GDP for the Russian 

Federation. The Republic of Komi has, on average, had the largest GDP of the Barents 

territories in the previous 3-4 years, largely due to the hydrocarbon production, taking place 

on its territory. The Republic of Karelia has clearly the smallest economy of the Barents 

territories. 

 

A main problem in the Barents territories’ economies has been the low level of domestic 

investments. Foreign investments have thus become a valuable asset for the Region. 
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However, the level of both domestic and foreign investments in the Region has been very low 

compared with actual needs. Despite their rich natural resources, the Barents territories have 

attracted only about 1% of all investments made in Russia. The European Community is 

looking into this and major investments will probably follow in the next decades. 

 

The Barents territories have succeeded in developing their foreign trade in the 1990s. 

Between 1994 and 1998 they have increased their export with 31 % and reduced their import 

with 33 %. In 1998 the export and import were 2.5 and 0.5 GUSD respectively (Sweden 60 

and 55 GUSD respectively, 1990). This is 3.3 % and 1% respectively of the Russian values. 

The exports consist mainly of raw materials and imports principally of food, clothes, and 

manufactured goods. 

 

Sufficient infrastructure is an important precondition for the development of natural 

resources in the Barents territories. However, the existing infrastructure in the Region is in 

urgent need of modernisation, and in addition new infrastructure needs to be constructed. In 

all parts of the Barents Region, infrastructure has been mainly built in the north-south 

direction, serving main cargo flows. A study of the infrastructure in the Arkhangelsk area is 

presented in Törnkvist (1997). Data are also given in Lausala and Valkonen (1999). 

 

 

1.2  Aim and scope of the study 
 

The starting point of the present pre-feasibility study can shortly be summarised as follows: 

 

- The economic reform in Russia opens possibilities for new business activities and 

commercial projects 

- There are huge potential markets for infrastructure and building construction and 

renovation in Northwest Russia 

- The existing technological base of Nordic companies and research institutes ought to be 

utilised in Russian projects. 

 

The goals of the study are the following: 

 

- to create an information network with the building and forest industry complexes and the  

R&D institutions in Northwest Russia.   

- to study and demonstrate technological bases of the mentioned complexes for finding out 

suitable partners for technological co-operation 

- to identify and prepare a few pilot building industry and research projects to be carried out 

 

The scope of the work has consisted of the following phases: 

 

- Gathering technical material from Russian institutions and enterprises and creating 

necessary contact network for the project. 

- Visiting Russian research and project institutions making observations, technological  

discussions and negotiations on joint research projects 

- Working out plans for building industry and research projects in the following areas (main 

responsible country given in parenthesis):  

-  Winter Transportation (Sweden) 

- Concrete Construction (Sweden) 

-  Energy Conservation and Industrial Energy Development (Finland) 
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-  Timber Construction and Mechanical Wood Industry Development  (Finland) 

 

 

1.3  Organisation 
 

The pre-feasibility study has been managed and co-ordinated by a joint Finish-Swedish 

group with the following representatives:   

- Professor Pauli Jumppanen and Ms Econ. Alla Evdokimova,  Finnish Barents Group Oy 

(FBG), Helsinki;  

- Professor Pekka Kanerva, Department of Civil Engineering at Helsinki University of 

Technology (HUT)  

- Professor Lennart Elfgren and Dr Techn. Lennart Fransson, Department of Civil and 

Mining Engineering at Luleå University of Technology (LTU)   

- Mr Lars Gyllenhaal, CENTEK, Luleå  

- Dr Techn. Björn Täljsten, Skanska Teknik AB, Stockholm 

 

The work of the group has been followed and supported by Ms Rose-Marie Lindberg from the 

Swedish Council for Building Research and (from 1997) the Swedish Wood Research and by 

Mr Ilmari Absetz from TEKES.  

 

The group has, beside telephone and electronic communications, met for planning and co-

ordination at the following times: 

- December 16-17, 1996, at Humaljärvi Research Station and at Helsinki University of 

Technology 

- January 23, 1997 at Luleå University of Technology 

- March 15, 1997 at Helsinki University of Technology 

- August 22, 1997 in Kemi 

- November 13, 1997 at Helsinki University of Technology 

 

In the following, the Swedish parts of the study are presented in chapters 2 and 3 below. 

Summaries of the Finnish parts are presented in chapters 4 and 5 as well as notes from Finnish 

visits to the Republic of Komi and the Arkhangelsk Oblast. A more complete presentation of 

the Finnish results is presented in Jumppanen (1997) and in Lausala and Valkonen (1999).  

Discussion and conclusions of the study are presented in chapter 6 and a compilation of some 

relevant references is given in chapter 7.  In Appendices notes are given from a Swedish visit 

to the Arkhangelsk Oblast (Appendix A) and two papers on Load Bearing Capacity of Ice 

(appendix B) and on Strengthening of Concrete Structures (Appendix C).  
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2. Winter Transportation and Reinforcement of Load 
Bearing Ice Covers 

 

 

2.1 General  

 
General information on the transportation infrastructure in the Barents territories is given in e 

g Cordi (1977), Törnkvist (1977) and Lausala and Valkonen (1999). 

  

The transport volumes in the Barents territories had in 1997 the following values in million 

tons: Air 0.007, Roads 13.8, Railways 71.2, Waterways 16.7, and Pipelines and other 75.2. 

This sums up to a total of 176.9 million tons. With a population of 4.4 millions it corresponds 

to 41 tons per capita which is of the same order as in Sweden.  

 

The road system in Russian north is poorly developed, see Figure 2.1. Most of the public 

roads are unpaved (80%), and partly closed during the winter and, especially during the 

thawing period. On the other hand, many haulage and forest roads can only be used during the 

winter, and special winter roads on snow and ice are commonly constructed and used in the 

Russian North.   

 

Both the roads and the railroads typically run in north-south or north-east to south-west 

directions as they have been planned for transporting raw materials and goods from the north 

to large industrial and consumer centres in more southern parts of Russia, see Figures 2.1. 

Exceptions are road and railway connections, which have been constructed to link with export 

harbours on the Barents and Baltic Sea.  

 

 
 

Figure 2.1. Structure of roads and railroads. Lausala and Valkonen (1999).  
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Figure 2.2. Ice Reinforcement on a Swedish River. 

 

2.2  Load bearing ice covers 
 

Ice, ice forces and the load bearing capacity of floating ice covers have been studied at Luleå 

University of Technology for a long time, see e g Fransson (1984, 1988). The principles for 

estimation of the load carrying capacity of ice covers have been summarised by Fransson 

(1994). The capacity can be increased considerably by reinforcement, see Figure 2.2. Also 

freezing and thawing of roads have been studied, Knutsson (1997, 1998).  During the visit to 

Arkhangelsk, see Appendix A, the possibilities of co-operation was discussed with 

researchers at the Arkhangelsk State Engineering University. 

A co-operation has started with the Technical University of St. Petersburg. Professor Karl 

Shkhinek from the Hydraulics Department has visited Luleå University of Technology and 

one of his Ph D students, Mrs Ekaterina (Katja) Valentinovna Ouvarova has spent nine 

months during 1998-98 in Luleå working on the load bearing capacity of ice covers.  She has 

co-authored a literature survey of Russian literature on the subject, Ouvarova and Fransson 

(1997), Appendix B. 

 

 

2.3  EC Project on Ice Forces – LOLEIF 

 
A European Community Project has been initiated on "Validation of Low Level Ice Forces on 

Coastal Structures - LOLEIF", Contract Number MAS3-CT97-0098 (DG12 - ESCY).  

 

The predictions of ice forces on marine structures by experts around the world are scattering 

by a factor 10 to 15. Several indications (full-scale measurements) show that the lower range 

of forces are probably correct. To validate these low level forces full-scale measurements are 

carried out at a lighthouse, Nordströmsgrund, in the Gulf of Bothnia outside Luleå, see Figure 

3.2. Theoretical modelling of the ice-structure interaction is also carried out.  The results may 

lead to a Eurocode on ice forces and would save multi-million ECU in future construction of 

vertical coastal and offshore structures. 
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Figure 2.3. Load panels for ice force measurements installed at the lighthouse 

Nordströmsgrund situated in the Gulf of Bothnia outside Luleå. The measurements are carried 

out in an EC research program on ice forces on structures. 

 

 

 

 Participators in the Program are: 

- Hamburgische Schiffbau-Versuchsanstalt GmBH, HSVA, coordinator 

- Helsinki University of Technology, HUT 

- University of Cambridge 

- Technical Research Center of Finland, VTT, Helsinki 

- The Norwegian University of Science and Technology, NTNU, Trondheim 

- Luleå University of Technology, LTU 

- Centre National de la Recheche Scientifique, CNRS, France   

The Technical University of St. Petersburg is via Professor Shkhinek associated to the 

Program. 
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3. Concrete Construction and Strengthening of Concrete 
Structures 
 

 

3.1 General  

 
A large portion of the houses and the civil engineering structures in the Barents territories are 

made of concrete. Many structures have started to deteriorate. There is a great demand for 

repair and strengthening of these structures. At Luleå University of Technology work in this 

area has been in progress for a long time, see e g Täljsten et al (1994, 2000). 

 

 

3.2 Strengthening Project 

 
During the summer of 1999 a very interesting and complicated strengthening work was 

undertaken at the Oboksha bridge, 100 km south west of Arkahangelsk. The client for this 

project was the Road Authorities of Arkahangelsk Oblast. The bridge has five spans each with 

a length of 20 m. The spans are supported by four monolithic columns. At the bottom the 

columns have a cross section of 10 by 4 meter. The bridge was completed in 1974. In 1981 

one of its columns had to be repaired due to severe cracking. A 30 cm thick concrete cover 

was then added to the damaged column. However, the added concrete was not good enough to 

prevent the cracks to propagate further. Other methods of strengthening were then sought for. 

Besides the cracking, there was severe deterioration of the existing concrete and extensive 

corrosion of the steel reinforcement. The cause for the deterioration was probably bad 

workmanship. The column before repair and strengthening is shown in figure 3.1. 
 

Before the strengthening process started the cracks were sealed and additional steel 

reinforcement were placed at predestine locations. 

 

The chosen method to strengthen the column was carbon fibre wrapping. This method was 

new to the Road Authorities and they considered the concrete column as a suitable project for 

testing of the technique.  

 

The bridge strengthening project has been briefly presented and discussed in a Ph D course on 

strengthening of structures, see Nilsson et al (1999). 
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Figure 3.1 A damaged concrete column before strengthening at the Oboksha Bridge situated 

100 km south-west of Arkhangelsk 
 

 

The technique of maintaining, repairing or reinforcing the original load-bearing capacity of 

structures with the aid of externally applied composite material originated in Japan at the end 

of the 1980s. Effective and economic methods were needed there to repair or reinforce 

existing structures because of problems relating to earthquakes. Stabilator, a subsidiary of 

Skanska, working together with Luleå University of Technology, further developed these 

methods of reinforcement with advanced composite materials in order to suit Nordic 

conditions and has also developed calculation models to suit a wide variety of structures. In 

brief, the technique involves removing inferior concrete by grinding or some form of blasting, 

restoring corroded reinforcement and building up to the original size of the structure with 

concrete or putty, depending on the condition on the basic structure. Following this the 

surface is primed with a primer open to diffusion in order to improve the adherence of the 

adhesive to the concrete. After the primer has hardened, the adhesive is rolled onto the 

concrete and the carbon fibre fabric applied. 
 

A new layer of adhesive is then rolled on. This process is repeated until the required number 

of layers of carbon fibre fabric has been applied. In figure 3.2 below the technique for 

applying the carbon fibre sheet is shown. 
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Figure 3.2 Applications of the carbon fibre sheets to a concrete structure. 

 

The fabric is applied in specified directions to absorb and help to carry the load and the forces 

in their directions. This is important since the strength of the fabrics is dependent on the 

direction. After hardening, the surface is painted with a protective paint or coating, in addition 

to provide additional protection to the composite, also gives an aesthetically pleasing 

appearance. In order to achieve sound and long lasting repairs to concrete structures using 

advanced composite materials, it is not only necessary to understand the materials and the 

design techniques, but also to have a knowledge of concrete rehabilitation. In addition to 

which it is important to have an understanding of the repair system chosen and to know how 

and where the technique can be used. 

 

For the Oboksha bridge carefulness had to be taken with regard to possible problems with 

freeze-thaw of the concrete, therefore it was decided to strengthen the bridge with strips 

where the concrete could “breathe” between theses strips. A drawing of the placement of the 

carbon fibre sheets is shown in figure 3.3. 
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Figure 3.3 A drawing of the placement of the Carbon Fibre Sheets. 
 

A total of approximately 2000 meters of carbon fibre sheets with the width of 300 mm was 

applied to the column. The stiffness of the fibres is comparable with steel but the tensile 

strength is about ten times  as high. In figure 3.4 the mounting of the carbon fibre sheets on 

the bridge is shown. After all the sheets were applied the surface was covered with quarts 

sand to increase the wear resistance of the carbon fibre sheets. A part of column after 

strengthening, but before surface paint, is shown in figure 3.5.  
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Figure 3.4 Mounting of carbon fibre sheets on the Oboksha bridge 
 

 
 

Figure 3.5 The column in Figure 3.4 after strengthening 

 

All partners in the project considered the total result of the strengthening work and project 

successful. However, due to the high cost of foreign workers, the cost for the project was 

considerable with Russian eyes. However, if local workers could be educated in this 

technique, the system will not only be a technical success but also an economic one. 
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4.  Timber Construction and Mechanical Wood Industry 
Development 
 

 

4.1 General 
 

General information on Timber Structures and Mechanical Wood Industry can be found in 

Nilsson (2000) and  Lausala and Valkonen (1999), see Table 4.1. Visits by the Finnish group 

have been made to the Komi and Arkhangelsk Republics on September 8 –13, 1997 and 

October 15-18, 1997, respectively.  Information has been gathered and the following areas 

for possible development were identified, Jumppanen (1997): 

 

- Wood-cutting, logging and transportation  

- Timber grading on a place of construction. Most of the timber should be sorted in order to 

get better prices 

- Questions on product quality, which are not developed yet on all enterprises 

- Ways to make products with a higher added value 

- Marketing and sales  

- Technological questions  

 

A general conclusion drawn by Nilsson (2000) is that Nordic foreign direct investments in 

Russian forest industry is likely to remain low until there is a fundamental change in the legal 

and political systems. 

  

Table 4.1 Timber resources in the Barents Region 1998. Lausala and Valkonen (1999). 

 
Region Area Covered Total Timber Coniferous Mature and Over-

by Forests Resources Species mature Forests

1000 km2 km3 km3 km3

Arkhangelsk Oblast 224 2454 N/A N/A

Murmansk Oblast 50 198 172 114

Republic of Karelia 93 919 764 415

Republic of Komi 300 2960 2510 2249

Total 667 6531 3446 2778  
 

 

 

2.4  Timber Construction 

 
There have been some problems in getting information about timber construction in Russia. In 

modern time most buildings are made of concrete and brick and there exist no living 

tradition on how to build timber houses, although there are many examples of old timber 

construction in e g Arkhangelsk, see Figure 4.1 and 4.2.  The need to develop wooden houses 

and constructions is remarkable. There is an ample supply of cheep raw material at hand and 

there exists a huge need for better houses.   
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Figure 4.1 Church of the Ascension from 1669 in the village of Kushereka in the Onega 

District. Now transferred to the open-air museum Malye Korely in Arkhangelsk. 

 

 

 
 

Figure 4.2. House of timber in Arkhangelsk 
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4.3 Proposed Development Projects  
 

The following projects have been proposed based on the Finnish study, Jumpannen (1997): 

 

- Optimisation of  Harvesting and Transport Operations in the Target Area 

- Demonstration Project for Selective Logging and Transport Operation 

- Education and Training on the Use of Modern Finnish Harvesting Technologies with 

Applications to Local Conditions 

- Working out a Technological Development Concept for a Selected Mechanical Wood 

Industry Enterprise 

- Development of a Joint Concept for a Modern Wooden House to be sold in several parts 

of Russia and other Countries.  

- Development of a technological Concept for a Russian Low Cost Timber House (Eco – 

House)  

- Education Project in Timber Construction 

- Waste Wood Utilisation for Energy Production in Mechanical Wood Industry Combines.  
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5.  Energy Conservation and Industrial Energy  
Development  
 

Some data is given in Table 5.1 on the electricity consumption in the Barents territories 

compared to Sweden and the Russian Federation. The electricity generation was of the same 

order as the consumption although there are great differences between the regions. The 

Arkhangelsk Oblast and the Republic of Karelia import electricity while the Murmansk 

Oblast and the Republic of Komi export electricity.   

 

Table 5.1 Electricity consumption.  

Lausala and Valkonen (1999), Swedish Power Association (1996) 

 
Electricity consumption Barents 1996 Sweden 1995 Russia 1993

Total consumption, TWh/yr 32 141,6 937

Per capita, MWh/yr 7 16 6,3

Per capita, kW/cap 0,8 1,8 0,7  
 

 

Power generation and distribution in the Russian Federation is carried out in the framework 

of seven power pools, which are planned to be independent and self-sufficient.  The 

connections between the pools are therefore weak, and the transmissions capacities quite 

limited. The Barents territories belong to two separate pools. The Northwest Power Pool 

(NWPP) comprises Murmansk, Leningrad, Novgorod and Pskov Oblasts and the Republic of 

Karelia. The Central Power Pool (CPP) contains the Arkhangelsk and Vologda Oblasts, the 

Republic of Komi, as well as a large number of other regions stretching down to the Caspian 

Sea. Electricity generation in 1994 is given in Table 5.2 for the two Power Pools and for 

Sweden as a reference.   

 

 

Table 5.2 Electricity generation 1994 for the Northwest and Central Power Pools compared to 

Sweden and the Russian federation. Lausala and Valkonen (1999), Swedish Power 

Association (1996), Henschen (1997) 

 
Electricity generation 1994 NWPP CPP Sweden Russia

Total, TWh/yr 55 250 138 937

Nuclear Power Plants, % 45 20 46 ca 10

Hydro Power Plants, % 20 8 47 ca 10

Fossil-Fired production, % 35 72 7 ca 80  
 

 

Much work is going on in the Barents Territories to increase Energy Conservation, see e.g. 

Engdahl and Dahlsveen (1999).  There exists a Murmansk Oblast Energy Efficiency Center, 

MOECC (2000), as well as similar centres in Arkhangelsk, Kola and Karelia. Their main 

activities include: 

 

- Increasing the efficiency of consumable energy production and consumption  

- Initiating and supporting energy saving projects 

- Acting as advisors to the Regional Government within the sphere of energy policy and 

energy efficiency 
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In energy infrastructure, one of the decisive factors in the future development of the Barents 

will be the routes by which oil and gas are transported from Northwest parts of Russia to 

world markets.  For oil transportation there are two main alternatives, either shipment by 

tankers from northern terminals e.g. Varandey or Kolguev Island, or through Transneft’s 

pipeline system. In transportation of natural gas, main projects concern the connection of 

fields of the Yamal Peninsula (East of the Republic of Komi) to the existing gas pipeline 

system in Western Siberia, as well as the long term project to utilise the natural gas reserves 

of the Barents Sea, especially the giant Shtokmanovskoye field West of Novaya Zemlya. 

 

Some examples of development projects, Lausala and Velkonen (1999):  

 

- Replacement of heat and power production capacity which is to be decommissioned or 

which has negative environmental effects, e.g. construction of new combined Heat and 

Power Plant (CHP) in Arkhangelsk, construction of peat power plants in Olnets, 

construction of combined cycle gas power plant in Syktyvar 

- Provision of energy to isolated settlements, e.g. wind power for the Valaam Islands and 

the settlements on the White Sea coast, new diesel power plants for remote settlements in 

the Nenets Autonmous Okrug. 

- Construction and modernisation of electricity transmission and distribution lines, e.g. 

construction of a second 330 kV transmission line between Murmansk Oblast, the 

Republic opf Karelia, and the Leningrad Oblast 

- Implementation of energy efficiency measures in housing and industry, e.g. renovation of 

district heating networks in Murmansk, Apatity, and Arkhangelsk, as well as carrying out 

of energy saving measures at the iron pellet plant in Kostamuksha. 

- Development of small-scale and renewable energy sources for local demand, e.g. 

renovation of hydropower plants in the Republic of Karelia, conversion of coal and oil 

fired boilers to bio-fuel use in all regions,  and wind power plants in coastal areas of the 

Murmansk Oblast. 
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6. Discussion and Conclusions 
 

 

Looking ahead there are huge challenges to be faced by the Barents territories and 

surrounding regions. Many negative tendencies in environmental degradation, demographic 

demise, and economic recession will continue. On the other hand, there is a potential for 

positive development in the Region in the medium and long term, mainly in the sustainable 

utilisation of its rich natural resources, Lausala and Valkonen (1999), Heininen & Lassinanti 

(1999).  

 

The future development of the Barents territories is very dependent on general economic and 

political conditions prevailing in the Russian Federation, and also partly on cross-border co-

operation in north Europe. Nonetheless, this region has a major role in natural resources 

management, sustainable practices in relation to the environment, infrastructure development, 

as well as expansion of trade and investments on their territories. Therefore, the extent to 

which the significant development potential of the Barents territories is exploited is also very 

much dependent on regional strategies and administration. 

 

A Barents Program has been initiated by Norway, Finland, Russia, and Sweden. It started 

with the "Kirkenes Declaration" in 1993, see e.g. Barents Region (1999). The current Program 

for 2000 - 2003 emphasises the following target areas: 

 

1. Industrial and commercial development / Infrastructure 

2. Competence / Education 

3. Environment / Health 

4. Welfare / Culture 

5. Indigenous people. 

 

The European Community also has programs open for Russian participation. The largest 

are: 

- INCO-Copernicus (International Co-operation for New Independent States, NIS; 

Community of Pan European Research Networks of Interdisciplinary Centres and Universities 

in Sciences);  

- INTAS (International Association for the promotion of co-operation with scientists of the 

NIS of the former Soviet Union);  

- ISTC  (International Centre for Science and Technology with the aim to redirect researchers 

in the military field towards civilian activities); and  

- TACIS (Technical Assistance for the Community of Independent States and Georgia. Open 

up to 1999).   

 

The different programs are described in e. g. Cordis (2000).  

 

 

Regarding potential infrastructure development there are big opportunities: 

  

- Winter Transportation  - There is a need to improve the infrastructure for transportation. 

The use of snow and ice technology to take advantage of the cold climate for winter 

transportation is one possibility that could be used in a more systematic way. Further 

studies of snow and ice technology may improve the economic use of winter 
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transportation. One European project with Russian participation has so far been started on 

ice forces on structures. 

 

- Concrete Structures – There are very many concrete structures in the Barents Region in 

need of maintenance, rehabilitation and strengthening. The technology developed and 

ongoing research projects at Luleå University of Technology can be used here.  A first 

project has been carried out concerning strengthening of a bridge column south of 

Arkhangelsk. It was performed in co-operation between the Swedish contractor 

Stabilator/Skanska and the Arkhangelsk Road Administration. 

 

- Timber Structures – There is a high potential to use timber more efficiently in the 

Barents Region. Ongoing research and development projects in Finland and Sweden may 

form further link to develop the Russian use of timber.  

 

- Energy Efficiency – This area has for some time been identified as an important area for 

work and efforts from the European Community are now directed towards it.  
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Appendix A 
 
 

Visit to Arkhangelsk in October 1997 
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A.1 General 
 

The visit took place between October 11 – 15, 1997. Participants were Lennart Elfgren, 

Lennart Fransson and Lars Gyllenhaal. We flew with Aeroflot from Luleå via Rovaniemi and 

Murmansk to Arkhangelsk on Saturday, October 11, and returned with a SAS direct flight 

from Arkhangelsk to Stockholm on Wednesday, October 15 (The Aeroflot return flight was 

cancelled due to heavy snowing). We were met at the airport by Dr Galina Komarova, Vice 

Rector for International Co-operation, Arkhangelsk State Technical University. She had 

organized our visit and took us to our hotel, a guest house run by Pomor University. 

 

On Sunday, October 12, we made a sightseeing tour in Arkhangelsk and visited an open-air 

museum, Malye Korely, some 35 km from the city centre, together with a group who had 

taken part in a Tacis (an EC program) seminar. We met among others: 

Tom Westergård, former County Gouvernor of Vasa, Finland 

Antti Kuivalainen, NCC, Moscow 

Anna Lysenko, the Academy of National Economy in Moscow  

Tel/fax +7 095 4340563, e-mail: lysenko@online.ru  

Marina Kalina, Director of the Norwegian Pomor Centre, Arkhangelsk 

Tel/fax +47 789 16 133 

 

We also visited a Museum of Fine Art and a listened to a concert in an old German church, St. 

Catherine, which had been renovated in 1987 to form a concert auditorium.  

 

On Monday we visited the Pomor University and Archangel Foreign Trade. On Tuesday we 

visited the Road Administration, Archavtodor, and the Arkhangelsk State Technical 

University.  
 

We were very well treated and the persons we met were most kindly to us.  Many of them 

wanted to improve connections and co-operation with Sweden.  

 

 

A.2 Pomor State University 
 

Address: Lomonosov av. 4, Arkhangelsk, Russia, 163006 

tel/fax +7 8182 441750; tel/fax +47 789 16133; tel/fax +7 8182 463602 

e-mail: DIT@pomorsu.ru 

www.pomorsu.ru/eindex.html 
 

The university was started in 1932 as a training institute for teachers. In 1991 it was renamed 

Pomor State Pedagogical Institute and in 1996 it became Pomor State University. It has 

faculties for Education, Science, Economics and Management. It has about 7500 students, 50 

Doctors of Science and Professors and over over 500 other teachers.  

 

mailto:lysenko@online.ru
mailto:DIT@pomorsu.ru
http://www.pomorsu.ru/eindex.html
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. 

 
Rector Vladimir Nikolaevich Bulatov (right), and Alexander Krylov, Vice Rector (left), 

Pomor State University 

 

 

We first met Vladimir Nikolaevich Bulatov, Rector, and Alexander Krylov, Vice Rector 

International Co-operation. They had both visited Luleå. We discussed possible co-operation.  

The university had lately been engaged in teaching and research in geology, gas and 

petroleum and had got branches in Nenets.  Rector Bulatov also talked about the plans to 

merge the Arkhangelsk State Technical University with the Pomor University. He was flying 

to Moscow to discuss this later during the day.  

 

  

 
 

Russian students studying Swedish at the Pomor University. 
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We also met Johan Hellstrand and Inger Björne, lecturers in Swedish. They had a good 

Swedish department and co-operated closely with Norwegian colleagues. 

 

We met a class of Russian students studying Swedish. They prepared for engineering studies 

at Luleå University of Technology in a program sponsored by the Swedish Institute. A similar 

program has been going on since 1995 with Narvik in Norway. 

 

A.3 Arkhangelsk State Technical University, AGTU 
 

Address: 17 Severnaya Dvina Emb., Arkhangelsk, 163007 Russia 

Tel 007 8182 44 11 46, Fax 007 8182 44 11 46 

e-mail agtu@agtu.ru,   

www.agtu.ru 

 

The University started in 1929 as Arkhangelsk Forest Engineering Institute and obtained 

university status in 1994. It has eight faculties: Forestry; Forest Engineering; Mechanical 

Engineering; Mechanical technology of Wood; Chemical Technology of Wood; Industrial 

Power Engineering; Building; and Correspondence. It has 5000 students, 40 professors and 

about 400 other teachers.  

 

We first met: 

Oleg M Socolov, Rector 

(Tel 812 2 441 146, Fax 812 2 441 146, Email agtu@online.ru) 

Galania Komorova, Vice Rector International Co-operation 

(Tel +7 8182  44 91 60, fax +7 8182 44) 
 

Dr Socolov had earlier met Dr Ingegerd Palmer, President of Luleå University of Technology. 

We discussed possible co-operation. They were eager to obtain a similar co-operation with 

Luleå University of Technology as the Pomor StateUniversity. 

 

We later met: 

Albert Nikolai Fedotov, Dean, Civil Engineering. Industrial buildings and roads 

Alexander M Kulihznikov, Road Department, Winter Roads 

(Tel 007 8182 44 91 10, Fax 009 8182 44 11 46) 

Alexander L Nevzorov, Engineering Geology and Foundations Department. Foundations on 

peat.  Strengthening of soil.  He knew Dr Sven Knutsson, Division of Soil Mechanics and 

Foundation Engineering at Luleå University of Technology 

(Tel 007 8182 44 93 23, Fax 007 8182 44 11 46) 

Boris V Laboudine, Structures and Architecture Department 

(Tel 007 8182 44 91 10, Fax 007 8182 44 11 46) 

Vladimir P. Emelyanov, Dean, Industrial Power Engineering 

(Tel 8182 44 91 79, Fax 8182 44 11 46) 

 

We discussed possible co-operation and visited some of the laboratories and met professors 

Morozov, theoretical mechanics, and professor Guriev, civil engineering. 

 

 

 

 

mailto:agtu@agtu.ru
http://www.agtu.ru/
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Oleg M Socolov, Rector, AGTU 

 

 
Galania Komorova, Vice Rector International Co-operation, AGTU (right) 

Albert Nikolai Fedotov, Dean, Civil Engineering, AGTU (left) 
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From left: Alexander L Nevzorov, Engineering Geology and Foundations Department; Boris 

V Laboudine, Structures and Architecture Department; Alexander M Kulihznikov, Road 

Department; and Lennart Fransson 

 

 
 

From left: Valeri P Stoukov; Albert Nikolai Fedotov, Dean, Arkhangelsk State Technical 

University; Vodopianov Gennadi, Chief Foreign Relations, Archavtodor (Road 

Administration) and Lars Gyllenhaal. 
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A.4 Archavtodor (Road Administration) 

 
Address: 38, 1.Komsomolskaya street, Arkhangelsk, 163045 Russia 

 

We met: 

Petr P. Orlov, Head of Administration 

(Tel 8182 43 61 87, Fax 8182 22 91 76) 

Sergey Ivanovitj Popov, Chief Maintenance Department 

(Tel 007 8182 22 98 91, Fax 007 8182 22 91 76) 

Vodopianov Gennadi, Chief Foreign Relations 

(Fax 0047 789 16 158) 

Aleksej Fjodorovitj Verestjagin, Road Administrator  

 

The Road Administration co-operates with the Finnish Road Authorities and with the 

University of Oulu. During the meeting, we discussed possible co-operation regarding 

strengthening of concrete structures and regarding winter roads. They were especially 

interested in the possibility to strengthen concrete bridges. 20 % of the accidents occur on 

bridges.  Responsibility for winter roads is placed on the companies that are using them, so 

they do not have very much information on them. Usually the allowable load is less than 25 

ton.  Especially Nemets Autonomous Okrug has many winter roads.  They also mentioned 

that they are interested in ground radar for measuring purposes.  

 

Due to the outcome of our discussions, Mr Sergey Popov later visited Luleå University of 

Technology on March 18, 1998, to further discuss strengthening of a bridge pier, a project 

that later was carried out by Skanska, Sweden. 

 

 
 

 
From right: Petr P. Orlov, Head of Administration, 

Aleksej Fjodorovitj Verestjagin,  

Sergey I. Popov, Chief Maintenance Department, and an unknown road administrator. 

Archavtodor (Road Administration) 
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From left: Lars Gyllenhaal, Lennart Fransson, Vodopianov Gennadi, Chief Foreign Relations, 

and Petr P. Orlov, Head of Road Administration. 

 

 

A.5 Bridge Consultant 
 

We met Valeri P Stoukov who worked with composite Wood and Concrete Bridges. 

(Address: Komsomol str 38A, Arkhangelsk, 163045 Russia. Tel 8182 229 891, Fax 8182 22 

98 91) He visited Luleå together with Sergey Popov in 1998.  

 

 

A.6 Archangel Foreign Trade  
 

Address: Troitsiy Prosp., 64, Archangel, 163061 Russia 

We met Evgenij Zolotukhin and Tatyana Zolotukhina of NorrSwede 

Tel 8182 49 42 96, Fax 8182 49 29 64 

 

We discussed the problems and opportunities with timber and wood industry. There has been 

a decline in business due to problems of finding a new structure of ownership and co-

operation now that the old soviet central organisation does not work any longer. There is also 

a lack of transportation facilities.  
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They co-operate with Norrländska Handelshuset AB, Köpmangatan 2, Box 169, SE-871 24 

HÄRNÖSAND, Sweden: Tel +46 611 200 80. 

 
 

We also met Dr Ivrij Aleksandrovij Varfalamejor, who was interested in fungus protection, 

saw mills and sleepers. 

 
 

 
 

Lennart Elfgren, Lars Gyllenhaal och Lennart Fransson, with statue of Lenin in the 

background in central Arkhangelsk 
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View of Arkhangelsk with steel bridge over the Dvina River 

 



   

  

Appendix B 
 

Ice Reinforcement 
 

 

 

 

 

Ouvarova, Ekaterina V, and Fransson, Lennart (1998): Bearing Capacity of Floating Ice 

Covers. A Review of Russian Literature. St. Petersburg Technical University and Luleå 

University of Technology, Luleå 1998, 20 pp. 

 

Fransson, Lennart (1997): Strain Measurements in Ice Roads. In 'Proceedings of the 18th 

International Conference on Offshore Mechanics and Arctic Engineering, OMAE 1997 and 

Proceedings of the 14th International Conference on Port and Ocean Engineering under Arctic 

Conditions, POAC 1997' (Edited by H. Yamaguchi, K. Izumiyama. D.S. Sodhi, W. A. Nixon 

and H. Kitagawa), Vol IV, Arctic/Polar Technology, ASME (New York) 1997, pp 283-288. 
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Appendix C 
 

Strengthening of Concrete Structures 
 

 

 

 

 

Täljsten, Björn (1997): Strengthening of Beams by Plate Bonding. Journal of Materials in 

Civil Engineering, Vol. 9, No. 4, November 1997, ASCE (New York), pp 206-212. 

 

Täljsten, Björn (1997): Defining anchor lengths of steel and CFRP plates bonded to concrete. 

International Journal of Adhesion and Adhesives, Vol. 17, No. 4, Elsevier ,1997, pp 319-327. 

 

Täljsten, Björn and Elfgren, Lennart (2000): Strengthening of concrete beams for shear using 

CFRP materials: evaluation of different methods. Composites: Part B Engineering, No 31, 

Elsvier 2000, pp 87-96. 
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