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(57) Abstract: An advanced detection device, system and method using a forward three-dimensional induced polarization for a
TBM construction tunnel. A narrow detection space of a tunnel is excavated by making good use of a full fracture surface, and a
controller (6) is used to control the opening of cabin doors of power supply and detection electrode cabins (15, 16) and a shielding
electrode cabin (17), and to control corresponding hydraulic delivery devices (11, 21) to automatically and rapidly arrange a power
supply, measurement and shielding electrode system onto a TBM tunneling working face (1) and side wall bottom plates behind
same. Under the action of the shielding electrode system, a chromatography detection power supply current points to the front of the
working face (1). By means of the forward three-dimensional induced polarization detection method, the three-dimensional geolo -
gical information about the region in front of the working face (1) can be obtained. Moreover, the water quantity of a water contain -

ing body can be quantitatively forecasted using a relationship between induced polarization half-time ditference and water quantity.
Meanwhile, the parameter of the half-time difference has a stronger capacity to distinguish free water and bound water.
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