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ABSTRACT 

This paper investigates the support techniques and measures as far as geological failures are concerned, and also 

the applicability of the most common used support measures, rock bolts and shotcrete, against the above geological 

failures. The investigation was based on in-situ observation of the support techniques and measures effectiveness during 

the construction of Thessaloniki – Kavala section of the Egnatia highway in N. Greece.  

Comparing different support measures, shotcrete up to 8cm thick could support with efficacy the unstable wedges 

better than rock bolts, as rock bolts could not support the cracked wedges using them alone. Rock bolts from 1m to 3m and 

one hundred per cent grouted were also effective. When rock bolts were longer than 3m, they could not increase the safety. 

Also, the safety of a semi-grouted bolt was equal to the safety of non-grouted one. Examining the effectiveness of different 

types of anchors, on suddenly changed rock mass quality, we concluded that the mechanical anchors could support more 

wedges than the swellex could do.  

The support ability of shotcrete was related mainly to the grain size of aggregates than to the pumping 

characteristics. The most effective grout mix contained only sand without gravel, diameter of grains smaller than                  

10mm and proportion of cement to sand about 50 kg cements to 0.1m3. The most uniform the grain size distribution of the 

mixing was, the better applicable could be. Also, mineral composition affected shotcrete application. The presence of 

calcite and dolomite facilitated the application ability of shotcrete, while the presence of quartz made the use of shotcrete 

more difficult.  
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