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Development of grouting materials for forepiling method
and their selections adapted to the ground conditions
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With the increasing use of NATM in urban areas, numerous types of forepiling method have been

adopted to reduce surface settlement or reinforce tunnel face. However, the actual ground is

heterogeneous, the reinforcing effects of grouting are inadequate in many cases.
It is important for grouting to select materials adapted to the ground conditions in order to obtain
effective reinforcement of grouting. New grouting materials and methods, therefore, have been developed

which has two different types of materials and being able to exchange them according to the changing

ground conditions.
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