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ABSTRACT: In subsea tunnelling, prediction of the fractured zone (or water bearing zone) ahead of tunnel face saturated
by seawater with high water pressure has been a key factor for safe construction. This study verified the feasibility of utilizing
induced polarization (IP) survey at tunnel face for predicting the ground condition ahead of the subsea tunnel face. A pore
model was proposed to compute chargeability in granular material, and the relationship correlating chargeability with the
variables affecting the chargeability was derived from the model. Parametric study has been performed on the variables to
figure out the most influential factors affecting the chargeability. The results of the parametric study show that the size of
narrow pores (r,) and the salinity of pore water are the most influential factors on chargeability. Laboratory tests were
conducted on various types of ground condition by changing the salinity of pore water, the thickness of the fracture zone
and the existence of gouge (weathered granite) within the joints of the fractured zone to figure out the effect of the ground
characteristics on the IP phenomenon. Test results show that the chargeability of the fractured zone saturated by seawater
increases if the joints in the fractured zone are filled with gouge since the infilled gouge will decrease the size of narrow
pores (r,).
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