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ABSTRACT 
 

     For slurry shield TBM tunneling, the slurry treatment efficiency in the slurry circuit 
is one of the most important factors affecting advance rate. The slurry treatment 
efficiency is significantly influenced by amount of fine content in the discharged slurry 
from the excavation chamber which is dependent of the ground conditions ahead of the 
tunnel face. In order to enhance the slurry treatment efficiency, it is required to reduce 
fine content in the slurry which inflows into the treatment plant. This paper presents a 
case study of enhancing slurry treatment efficiency for slurry TBM tunneling in mixed 
face condition by adding PAC (Poly Aluminum Chloride) as a coagulant. Optimal 
dosage of PAC was decided from the results of laboratory test. It was applied to actual 
slurry treatment work, and significant increase of slurry treatment rate could be found 
from the field operation data. 

 
1. INTRODUCTION 

 
The slurry shield TBM is a tunneling machine that is able to  support the tunnel 

face with pressurized bentonite slurry pumped into the excavation chamber. The slurry 
also functions as transport medium for mucking out the excavated material. After the 
slurry has been pumped into a treatment plant for the removal of suspended solids, and 
when the regulation of its density is completed, it is pumped back to the shield machine. 
In the slurry shield tunneling the quality of bentonite slurry plays an important role in the 
slurry shield TBM operation and the advance rate (Longchamp 2005). Hence, the 
rheological properties of shear strength and viscosity and the suspension density of the 
slurry, which are generally adapted to suit the ground properties, needs to be monitored 
continuously and carefully during the TBM drive.  

Because the slurry applied for tunnel face support is getting mixed with the 
excavated material in the excavation chamber, the density of the discharged slurry from 
the excavation chamber increases and it causes surplus slurry, the rest of slurry for 
quality regulation before pumping back to shield machine. The amount of surplus slurry 
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