
ABSTRACT 

 The aim of this thesis was to evaluate the environmental impacts of NATM tunnelling 

method using the assembly of LCA studies. 

Construction sector still has large potential for advancement, and therefore is a subject 

of interest for also for LCA studies. Underground constructions applies more with growing 

demands for space in infrastructure. If sustainable growth in construction is desired, it’s 

important to have an idea about the environmental impacts of this sector.  

Sustainable growth requires methods and tools for measurement and comparison of 

impacts of human activities on the environment. These tools are provided by LCA studies, 

which also allow a proactive approach. The advantage of LCA is a preview of the entire life 

cycle of the product, so there is no shifting of problems between the individual stages of the 

product's life cycle. LCA study of cradle-to-gate type was selected to evaluate New Austrian 

tunnelling method.  

LCA study was done for one tunnel, length 850m with cross-section surface of 

13,46m
2
 excavated by the NATM method, realized over the course of 18 months. GaBi 6 

software tool was used for making of this study.   

Results show that the most important emission sources of NATM tunnelling method 

are production of cement, dumping of excavated material, production of reinforcing steel and 

explosives. Production of cement is the main emission source of Global warming potential 

and Abiotic depletion potential. Landfilling of spoil material has the greatest effect on 

Acidification and Terrestric ecotoxicity potential. Reinforcing steel is the main emission 

source of Freshwater aquatic ecotoxicity potential. Explosives have an effect in categories of 

Marine aquatic ecotoxicity, Human toxicity and Freshwater toxicity potential. 

This construction industry has a significant potential for reducing environmental 

impact. Improvement in the mentioned emission source categories is offered mainly by 

alternative fuels, renewable energy sources and nuclear energy used for blast furnace heating 

in production of cement and reinforcing steel. Spoil material can be used as alternative 

material and therefore there is no need to landfill it. Explosives are a problem that can be 

addressed by improvement of their explosive properties, and thereby reduce their 

consumption. 
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