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Objectives: - Impact of a tunnel excavation on an existing tunnel;                         
              - Influence of  the tunnelling procedure 
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Comparison of the settlement trough in the transverse section of 
the stacked tunnels for different construction procedures 
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Greatest impacts between stacked tunnels are observed in case 1 
(when the upper tunnel is excavated first). 
Stacked tunnel excavation causes an increase in the surface 
settlement. The excavation of the upper tunnel first causes a 
greater surface settlement than those of the other two cases; 
Case 1 leads to smaller normal forces than case 2.  
Internal forces in both stacked tunnels for simultaneous excavation 
case (i.e., case 3) are greater than those obtained for successive 
excavation cases (i.e., case 1 and case 2); 
Successive excavation of stacked tunnels cause an increase in the 
maximum bending moment in the upper tunnel and a decrease in 
the bending moment in the lower tunnel at the final state; 
The upper tunnel is strongly influenced by the excavation 
procedure for all cases. 

Conclusions: 
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