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SS-TBM and DS-TBM 
 
The full face mechanized tunnelling is an alternative method to the traditional drill&blast and 
roadheader excavations. 
The Tunnel Boring Machine (TBM) is composed by the following three important parts: 
 

• a rotating head with cutting tools disgregating the rock mass; 
• a thrust and driving system to advance the machine head; 
• a mucking system to remove the debris from the face and carry them off. 

 
The cutter head is driven by the electric motors, located in the rear area of the machine, by 
means of hydraulic and electromechanical systems. 
The thrust system is composed by several hydraulic jacks which apply a thrust pressure on 
plates placed on the segmental lining already installed. 
The mucking system is characterized by the collection of debris near the face and by a 
conveyor which carry it to the means of transport. 
Finally, a back-up system allows the provision of materials and pre-cast concrete segments 
and the transport of mucking. 
Actually, three kinds of TBM can be distinguished: 
 

• Open TBM; 
• Single Shield TBM (SS-TBM); 
• Double Shield TBM (DS-TBM). 

 
The open TBMs are used in good rock mass conditions in which the stand-up time is 
relatively high. The thrust force is generated by means of grippers and the excavation 
advance is driven without the shield protection. 
On the other side, the SS-TBMs are designed to support the excavation boundary with a 
cylindrical or conical shield. The thrust force is generated by longitudinal hydraulic jacks 
pushing against the segmental lining already installed in the rear part of the shield. 
The DS-TBMs, instead, are characterized by the continuity of the working cycle because the 
thrust system is realized to make the advancement indipendent from the lining installation. In 
fact, this machine is equipped with a double thrust system composed by both longitudinal 
hydraulic jacks and grippers. The DS-TBMs, besides, are generally designed with an 
articulated double shield: the first shield contains the cutter head, the mechanical parts and 
the motors; the rear shield is telescopically linked to the first one by hydraulic jacks and 
equipped with the grippers. 
The most important advantage of the DS-TBMs is the possibility of advancing during the 
installation of the lining. Such a kind of machine can be used in many different geological 
conditions and it is the nearest to the idea of “Universal TBM”. 
However, some limit situations can occur also for the DS-TBM. 
More in detail, we can define as limit situation for a TBM that condition in which the TBM itself 
cannot work with the executive sequences for which it is designed and constructed and/or its 
advancement is greatly slowed down. 
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• Borability limit: such limit occurs when the TBM does not penetrate fairly rapidly the 
face or if the cutter tools consumption is excessive.  

• Face instability: it is a problematic situation also for the shield TBMs because the face 
extrusion may produce the locking of the cutter head. 

• Transition in fault zones: the severe caving is a critical situation for the TBM advancing 
due to the risk for the machine of being covered by the fault material. 

• Squeezing Conditions: such limit situation is the most critical geological conditions for 
the TBMs, especially for the shield ones, due to the high convergences of ground. 

• Others: cohesive soils, water inflows, presence of gas, high temperatures. 
 
“Squeezing” refers to the phenomenon of large long-term deformations of the bored profile 
due to the overstressing of the ground surrounding the tunnel. It occurs mostly in weak rocks 
with high deformability and a low strength and in combination with a high overburden and a 
high pressure (Barla 2001; Kovári 1998). 
 

 

 
 


