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APPLICATION OF BI-COMPONENT RESIN INJECTION AT TUNNEL 

WORKS BY TBM TUNNELLING METHOD 
 

The development of bigger and bigger machinery for the tunnelling works and headings leads 

to the search for fast and efficient problem solutions. 

 

The actually boring diameters are between 10 and 15,4 m, these sizes creating many times 

geological problems like ground collapses etc. which breaks the excavation and the advance 

speed. The solution of the problems leading sooner or later to special activities. 

 

With the application of conventionally solutions is the efficiency of the projects not more 

guaranteed. The interruption costs are many times in a size of 10,000 € per hour - or higher. 

 

 

During the investigation for reasonable 

products and technologies the Spanish 

tunnel builders came with the application 

of GEOFOAM to a fast and safe 

solution. The experiences in an 

important number of projects showed the 

efficiency of the product and the 

technologies, together with the approved 

machinery, all of this has leaded to long-

time-success. 
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Requirements for the product 

 

-Costs in relation to operating efficiency 

 -easy and uncomplicated application and techniques 

 -short curing or setting time 

 -high stability, long shelf life, harmless to health, harmless to environment, etc. 

 -applicable in presence of water and in no-presence of water 

 -lower bonding strength on metal like the TBM mantle or the cutting wheel  

-easy to cut by the TBM after the solved problem but strong enough for consolidation 

of broken ground 

 -material has to be able for injection procedure - not just for surface covering 

 

Minova has a product from his wide pallet which fulfil the requirements - GEOFOAM 

 

Why to use GEOFOAM? 

§ Geofoam fills 1 m3 with a material-consumption of 60 – 70 kg 

§ application technique is easy, either by electrical or pneumatically pumps 

§ Geofoam has a start-up-time of 15 sec. and a setting time of 60sec. which makes it 

possible to work also in presence of flushing water. 

§ The final product of Geofoam is resistant against 

water, acids, bases, the final product of Geofoam is 

inert, the fully reacted product is harmless. 

§ Geofoam has all certificates regarding 

environmental safety. 

§ Geofoam is reacting in presence of water and as well 

in no-presence of water presence of water is not 

necessary for the reaction) 

§ Geofoam is easily cut-able by the TBM, is strong 

enough for consolidation but brittle enough to avoid 

any problems with the mechanical site at the TBM 

§ -Geofoam – the final product can be compared with 

concrete  

§ regarding the environmental safety. 
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Applications of GEOFOAM in the following explications of problems: 

 

Water ingress through the over cut 

 

Solution: 

Execution of blocking rings inside the over cut-in average 3 to 5 water blockages behind the 

TBM. 

 

Advanced over breaks and ground collapses 

 

Solution: 

Filling of the cavities at the fastest way using Geofoam out of the TBM pressure chamber or 

by horizontal drilling – horizontal drilling means drilling through the concrete segments in a 

flat angle. 

 

Unexpected drop of or existing cavities in front of the TBM 

 

Solution: 

Fast filling of the caves using Geofoam out from the pressure chamber, by horizontal drilling 

or by vertical drilling from surface 

 

Cavities behind the heading inside the roof- following the advance 

 

Solution: 

Backwards filling of the cavities using Geofoam out from the pressure chamber (backwards to 

advance), 

-by slightly ascending drill holes out off the existing tunnel, or by vertical drilling from 

surface 

 

All of the herewith roughly characterised methods are leading to an acceptable solution for 

the tunnel builder. Probably they can be completed by additional injection works for a better 

rock consolidation, which will facilitate the advanced works for the TBM because it is always 

easier for the machine to drill solid rock as loose ground.
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Economical aspects at the example of 2 different systems: 
 

1. Conventional Method:   
 

 Cement, concrete in a cavity of 100 cubic meters 

Energy  Electric or compressed air 

Material Cement in bags or mixing station 

Transport Directly from mixing station, extern delivery 

Technique’s Mixer, pumps, hoses, water Lo
gi

st
ic

 

Manpower Minimum 6-8 man 

M
at

er
ia

l 

approx. 2,3-2,5 tons/cubic meter – total 230 tons 

Transportation by 10-11 lorries 

Per lorry – 14 pallets – 1.5 tons per pallet (153 pallets) 

4 Pallet / wagon - 38 wagons, 4 wagons per train 

9 deliveries by train 
Method disadvantage: 

§ High logistic and operative expenses for about 230 tons 

Consuming of time: 20 – 30 hours  

§ Slowly preparation of application  

Mounting the technique and safety preparing for the cutting wheels the  

crusher 

Consuming of time: 20-30 hours 

§ Mixing of the cement and pumping by high-performance-pump: 

15 cubic meters/hour/ Time consumption: 7-8 h 
Curing time/10 hours 

 

Total time consumption about 60-70 hours x (10.000 €) 

   Expected materials costs:                     40,000.00 €  

    Total interruption time 60 hours                  600,000.00 €  

    Total costs:                    640,000.00 € 
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2. Geofoam Method: 
 

Cavity of 100 cubic meters 

Energy  electric or compressed air 

Material Geofoam in 26 l-canisters or 200 l-drums 

Transport stock at the job site 

Technique’s injection pump (electrical or pneumatically) Lo
gi

st
ic

 

Manpower 4 man 

 
co

ns
um

pt
io

  

m
at
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l 

approx. 60 kg/m3 – total:  6.000 kg 

Transport by ¼ lorry 

9 palets à 650 kg 

2 wagons 

1 train 
Advantage: 

§ Preparing the application and  mounting of the pump, hoses etc. 

time consumption: 2 hours 

§ Pumping procedure, injection pump SK 90 or something 20 – 30 m3/hour 
time consumption: 4-5 hours 

 

Total time consumption: 8-10 hours x (10.000 €) 

expected materials costs:     35,000.00 €  

Total interruption time 60 hours  100,000.00 €  

Total costs:     135,000.00 € 

 


