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Abstract 

 

A tunnel boring machine (EPB Hard Rock type) was used to construct the Azad Water Transfer 

Tunnel. The adverse geotechnical conditions in a fault zone presented special risks to the machine 

operation. These risks were also experienced in the Bazideraz Tunnel (machine jamming and 

stopping, conditioning of excavated materials). In order for the TBM to advance, there was a need 

to make adjustments to the guidance method and make changes to the structure of the TBM's 

equipment. In this study, various research methods were used to investigate the operation and 

improvement of the Azad Tunnel Machine equipment, including: Reviewing previous technical 

experiences through research texts and literature (related to the Bazideraz Tunnel), examining 

geological observations during the machine's advance, analyzing machine deflection measurement 

data, conducting excavation material grading tests, analyzing operating parameters recorded in the 

machine's data logger system (Thrust, Penetration rate, Face pressure), and documenting remedial 

solutions. The results show that the implementation strategies for guidance the machine in the fault 

zone (using additional hydraulic cylinders, installing stage high-pressure pumps, Changing the 

excavation mode from closed mode to semi-open and open mode, etc.) have been correctly adopted 

based on technical thinking and engineering judgments. The results of this study can be useful in 

transferring technical experiences about the guidance method and improvement of TBM’s 

equipment and prevent the stopping of TBM. 
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Extended Abstract: 

 

1. Introduction 

A tunnel boring machine (EPB Hard Rock type) was used to construct the Azad Water Transfer 

Tunnel. The adverse geotechnical conditions in a fault zone presented special risks to the machine 

operation. These risks were also experienced in the Bazideraz Tunnel (machine jamming and 

stopping, conditioning of excavated materials). In order for the TBM to advance, there was a need 

to make adjustments to the guidance method and make changes to the structure of the TBM's 

equipment. 

 

2. Materials and methods 

In this study, various research methods were used to investigate the operation and improvement of 

the Azad Tunnel Machine equipment, including: Reviewing previous technical experiences through 

research texts and literature (related to the Bazideraz Tunnel), examining geological observations 

during the machine's advance, analyzing machine deflection measurement data, conducting 

excavation material grading tests, analyzing operating parameters recorded in the machine's data 

logger system (Thrust, Penetration rate, Face pressure), and documenting remedial solutions. 

 

3. Results 

The results show that the implementation strategies for guiding the excavation machine in the fault 

zone (using additional hydraulic cylinders, installing stage high-pressure pumps, Changing the 

excavation mode from closed mode to semi-open and open mode, etc.) have been correctly adopted 

based on technical thinking and engineering judgments. 

 

4. Conclusion  

The results of this study can be useful in transferring technical experiences about the guidance 

method and improvement of TBM and prevent the stopping of TBM. 
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