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MONITORING OF WATER LEAKAGE BEHAVIOR FOR AGED CONCRETE
LININGS BY USING PLASTIC OPTIC FIBER SENSOR

Satoshi ITO, Shinji KONISHI, Naoya IMAIZUMI, Yuki ENOKIDANI,
Daisuke TANAKA, Katsuyoshi MIZUHARA, Yuichi MACHIIMA,
Shinichi AKUTAGAWA and Tomoki MASUMOTO

Tokyo Metro operates a total of 195km of urban rail networks of which 167km is underground.
There have been an increasing number of locations where a maintenance care has to be taken with
respect to water leakage through cracks in aged tunnel linings, which might occasionally lead to dam-
aged concrete or rusting of re-bars within the lining if proper treatment is not conducted. It is therefore
regarded important that water leakage behavior be appropriately grasped over time such that periodical
manual investigation and the following maintenance works can be properly planned and executed. An
innovative optic fiber sensor is proposed with which presence of water can be clearly identified and
recorded. This sensor is made of two plastic optic fibers glued together at their tips that have inclined
cut surfaces. These surfaces become sensing planes that can identify presence of water with high accu-
racy. A series of laboratory tests and field monitoring conducted in Tokyo over the last 12 months are
described in this paper to show how this sensor can be applied for an importance maintenance problem

with efficiency and confidence.
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