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Development of New System of Monitoring Ground Water Information Ahead of Tunnel Face
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Development of New System of Monitoring Ground Water Information Ahead of
Tunnel Face

Yuko Okada, Kazuhiko Masumoto, Keita Iwano,
Hayato Nonaka and Junichi Kawabata”

It is very important to predict the geological and hydraulic conditions ahead of the tunnel face, because

a misjudgment could cause a major disaster and schedule delays. However, due to the long and linear

properties of tunnels, pre-geological investigations are sometimes insufficient. In particular, regarding

groundwater, it is difficult to drill observation wells due to the huge overburden. In order to solve this problem,

we have developed a new system of monitoring groundwater information which is combined with several

types of pilot boring from the tunnel face. We categorized the horizontal pilot boring for the tunnel into three

types by drilling length, and developed new devices to measure water inflow information for each of the

three drilling systems. These devices have different concepts and structures depending on the purpose of

measurement. By applying these systems at appropriate construction stages in turn, quantitative hydraulic

information is obtained. The three types of devices were tested at a tunnel site and their good performance

was verified. In the future, a system that combines the three techniques will help to estimate the groundwater

condition ahead of the tunnel face and judge appropriate countermeasures, thus leading to safe tunnel

excavation.



