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Part 1 

Description of the jobsite – History – Geology - The accident that changed everything  
 

DESCRIPTION OF THE JOBSITE  

The Concept  

The Hallandsas Tunnel is a part of the very large infrastructure work that has been designed 

by the Swedish Government in order to modernise the existing infrastructure, to give more 

reliability in the winter schedules and to raise the cargo capacity of the trains. 

This concept will not only allow very reliable routing, high performance and interlinking the 

Swedish cities, but also to achieve the Scandinavian Link, offering an uninterrupted link from 

Oslo to Sweden, through the Oresund Link to Denmark and via Hamburg further up to many 

cities on the European Continent  

 

The Studies 

After reviewing several studies made on the subject, the Swedish Authorities and the Swedish 

Railway Administration (“Banverket”) agreed on a specific concept and decided to modernise 

the infrastructure so as to be integrated to the Scandinavian Link.  

 

The actual transit difficulties  

The actual steep gradients and sharp bends do not only restrict the commuting speed, but also 

restrict in considerable way the passenger transit (17 to max 18 wagons) and the payload that 

the trains could carry (950-1100 T). With a revised system and traject, the newer trains could 

cope with much more wagons and at least carry the double of the actual payload. In the fall 

and the winter time, many delays and interruptions are caused by leaves, snow, icing.  
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The Structure  

The modernised route (2 tunnels of 8,6 Km) will have double tracks, suitable for both 

suburban trains and the new generation of high speed trains capable of reaching 200 Kph. Due 

to this extra request, the design of the track involves longer curves and lower gradients, by 

judicial implementation of tunnels, bridges, embankments.  

 

The expectation  

It is expected that the passenger and the payload traffic will increase considerably, and will 

help to lower the environmental impact by reducing the road and air traffic.   

  

The Hallandsas Tunnel 

The Hallandsas tunnel will run from Foslov to Bastad which are located somewhere in the 

middle between Malmo and Gothenburg themselves some 300 Km from each other. 

Unfortunately the Hallandsas location contains very steep gradients and curves which are not 

suited for the new conceptual plan of renovation and modernisation. Therefore it was thought 

that building a tunnel between Foslov and Bastad would eliminate a lot of problems and allow 

the easy and quick transiting. 

With the new concept it is not only the frequency of the trains that will be increased from 4 to 

24 trains per hour, the transit time will be reduced by 20 minutes and the payload capacity 

will be doubled as well.   
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THE GEOLOGY 

The Hallandsas ridge or horst, was formed by a major uplifting of the earth’s crust in the 

Cretaceous period, between 65- and 100 Mio years ago. 

The horst is on the boundary between the Granites and Gneiss and sedimentary rocks. 

The rock mass consists of Precambrian gneiss and amphibolites, which have been strongly 

affected by a very pronounced jointing and faulting. 

The uplifting caused severe fracturing and crushing in the fault zones either sides of the horst. 

These marginal zones are at least 200 M in northern and 700 M in the southern zones. These 

marginal zones have also been subjected to relatively strong, deep weathering, whereby parts 

of the rock have been transformed into clay  

Inside the horst there is also a 300 M wide mollenbacken zone, and albeit less wheathered it is 

nevertheless very permeable. The horst consists of cracked rocks with a large quantity of 

water-containing crevices, which makes this the largest groundwater reservoir in Southern 

Sweden.  

 

Geological Cut showing the presence of the fault zones and the water pockets  

 
 

THE HISTORY 

The construction began in 1992, and the opening to the traffic was originally planned for 

1995. However from the start the construction was plagued by large amounts of water  

coming from the fractured rock (Small amounts were planned). 

 

THE ACCIDENT THAT CHANGED EVERYTHING 

 The mixture of highly fractured rock, the interlacing clay layers and the pressurised water 

transit seemed impossible to seal efficiently with cement grouting systems. Not only was the 

planning extremely stretched, but due to the choice and application of the wrong type of 

chemical grout, at the wrong moments and places caused a major scandal when it was learned 
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that the sealing compound that was used polluted the water reserves, caused sickness to the 

workforce and killed nearby livestock. Construction was halted in 1997. 

 

The stop and the re-launch of the project  

The project was re-launched in 2004 after a seven-year stop in construction. To cope with the 

extensive environmental and quality challenges, a construction method using a tunnel-boring 

machine and sealing concrete lining was chosen. At the beginning a time estimate of 4 years 

had been given.  

However, extremely high demands on the prevention of environmental risks and impacts were 

given to the Contractors. Historically the use of chemical grouts was in such a bad spotlight 

that even the selected ones had to be reduced to some 800 L/ per week, and this after the 

receival of an authorisation. 

The benefit to the progression of the work has been largely reduced.  

This forced the Contractors to continue with cement grouts as much as possible and to 

accelerate the injection grouts in order to counter the losses by dilution in high waterflows. Or 

disappearance through crevices and nearby located spots.  

Also the high consumptions and losses of cement are cause of major concern, not only due to 

the enormous time losses and delays which result from this, but also to the pollution that it 

might generate, as well during the manufacturing, as during the dispersion in the water of the 

tunnel.  

 

The actual planning  

The most recent delay is primarily due to unforeseeable, complicated rock and water 

conditions. In the spring of 2008, the tunnel-boring machine reached the mid adit at the centre 

of the ridge, at which point the machine underwent extensive maintenance and the cutter head 

was replaced. The construction method had to be re-evaluated and new forecasts concerning 

the future progress of the project have been given. The most recent prognosis, taking in 

account the severe geological conditions and environmental demands mentions the opening of 

the tunnel for 2015. 
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Part 2 

 
The request - The research - Target reached - Successful Mission 

 
 

The Challenge 

Since 3 years the Vinci-Skanska Joint venture has searched for systems which would help to 

block water venues and stop losses of cement grout, to which Environmental Groups are very 

watchful,   so that contaminations of ground water will be prevented at any cost, while the 

speed of filling of the gaps between the borehole made by the TBM and the rear side of the 

segments could be made almost without interruption and allow the production of the TBM to 

raise. All solutions have to be transmitted to the National and Local Authorities before they 

can be received as a possible technical and chemical solution by the customer. 

 

The Limits of water losses per day 

Under Swedish law, construction projects which affect the quantity of quality of groundwater 

resources request a permit in which is clearly defined all the specific rules and particularly the 

losses of groundwater. And or possible contaminations. 

For the Hallandsas project, at delivery of the project, the limit has been set to 3,5L/sec per km 

of tunnel, or 33 L/sec for both tunnels.  

At every stage during the construction of the tunnel the leaks are monitored and reported. In 

case of high water losses, the Administration has the right to stop further tunnelling until a 

solution has been proposed by the contractor (Full methodology).  

 

Hallandsas’ Technical and Environmental Staff’s list of requirements:  

Technical Staff’s target: -     Pre-Injection for water-stopping. 

- Crack Injection. 

- Contact grouting. 

- Combined Injection Techniques.  

- Pure Resin, CarboGrouting and CarboBlock. 

- Easily understandable grout. 

- Minimal number of components. 

- Safe for the applicator. 

- Easy to control reaction times (very short to very long). 

- Applicable by cold-as well as tempered conditions. 
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- Ultra low dilution in high water flow/ high pressure. 

Compatible and reacting in presence of water as well as        

in high pH media (Cement grout or cement sludge).  

- Important expansion factor. 

- Reaction under high counter-pressure. 

- Strength when reacting in closed environment. 

 
Tooling   -      Simple and rugged 

-      Easy connections with other pumping equipment 

 

Environmental Staff’s Target  -    Lowest Environmental Impact 

-  Components must be accepted by all Authorities 

before practical tests can be done. 

 

Procedure for control and protection of the environment at Hallandsas 

About the standards in Sweden

European Law
Code of Practice

Rules

European Law 
+ 

Swedish addenda

European Law 
+ 

Swedish addenda
+

Specific local and Technical addenda HallandsasMalmo

  

About the standards in Sweden

European Law 
+ 

Swedish addenda
+

Specific local and Technical addenda HallandsasMalmo

Banverket

Local Government

Pressurisation by 
Environmentalists Parties

Mal/Mak codes Mal/Mak codes

 
         

Directives for Chemical Grouts

- Only when all other possibilities fail. (*)
- Specific material for specific job. 
- Only the safest material available at this moment.
- Limited quantity / per week
- Applicable only when surveillance team is

at disposition and is able to take the 
samples of water, air etc. 

(*) This concerns primarily the chemical grouts which will be in contact with
transiting water.

It is of less concern for the epoxies, which are generally applied in dry conditions     

  

Directives for Chemical Grouts

Specific material for specific job…
• Full description of range / application to be proposed / to be accepted.
• Formulation under “Confidentality Pact”
• Chemical Analysis + Theoretical simulations (Direct toxicity, body assimilation)
• Chemical Qualification test
• Technical Qualification test 

Contracting Side
Environmental Team 

Banverket
Environmental Team 

Local Government
Environmentalists

From manufacturer to the Contracting sideFrom Contracting side to Manufacturer side 

 
 

The research 

The research started in 2007 in the M-CT laboratories in Essen (D), in the frame of the 

EcoSafe Task Group, under leadership of Dr O. Krizanovic, and with permanent contribution 

of Minova’s Health and Safety Department.  

The researcher’s tasks were based on the ecological benefit as well as on the technical 

specifications requested by the technical teams of the Tunnelling contractors of Hallandsas.   
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The basic resin that was used at the start of the research was the CarboStop G, a 1-

Component, Aqua-reactive, pre-accelerated PU resin, with the possibilities of a different 

reaction time setting by means of a specific accelerator, (to EcoSafe standard), and which was 

already known for its very low environmental impact, tested approved, and used in Sweden, 

and currently available through the standard sales list. 

 

Based on the CarboStop G formulation, a new version, The CarboStop E, was successfully 

developed after rigorous laboratory research, and many chemical- and field tests.  

The formulation was tested by the Hygiene Institute of Gelsenkirchen, allowing the material 

to be used in presence of Drinking and Ground water.   

The new specifications were sent to the Swedish Authorities, for further procedure. 

Acknowledgement for further evolution and testing followed, after which the technical 

application session in Hallandsas could be done. 

 

Technical tests to evaluate the effectivity of the CarboStop E 

The intention of the Contractors is to have an easy to apply, and cost-effective system that 

could allow the flow of cement to be contained at a certain place and stop drastically the 

losses of cement grout, without having to rely on the use of accelerators in the cements.  

 
 

Hallandsas CarboGrouting/ CarboBlock  

 

Hallandsas CarboGrouting/ CarboBlock

 

Hallandsas CarboGrouting/ CarboBlock

 
 
 
The field application in 12 M’ long tubes. Cement and water running at 180 L/minute  
 
 

 

Hallandsas Test. CarboStop E, with 
simultaneous injection of cement grout
CarboGrouting Technique
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The customers of Minova can now benefit worldwide from the CarboStop E, a 

technologically and technically extremely advanced, with high performance and enormous 

cost-cut potential.  

The info on these items containing many parts of film, images and graphs are unveiled 

in the PowerPoint presentation. 


