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A numerical study of pillar reinforcing effect in underground cavem
undemeath existing structures

Hyung-Joon Seo, Kang-Hyun Lee, Shin-In Han, In-Mo Lee

ABSTRACT Usage of underground space is increasing at metropolitan city. More than 90% of flood damages
have occurred at downtown of metropolitan cities. In order to prevent and/or minimize the flood-induced damage,
an underground rainwater detention cavern was proposed to be built underneath existing structures. As for
underground caverns to be built for flood control, multi-caverns will be mostly adopted rather than one giant
cavern because of stability problem. Because of the stress concentration occurring in the pillars between two
adjacent caverns, the pillar-stability is the Achilles' heel in multi-caverns. So, a new pillar-reinforcing technology
was proposed in this paper for securing the pillar-stability. In the new pillar-reinforcing technology, reinforced
materials which are composed of a steel bar and PC strands are used by applying pressurized grouting, and then,
by applying the pre-stress to the PC strands and anchor body. Therefore, this new technology has an advantage
of utilizing most of the strength that the in-situ ground can exert, and not much relying on the pre-cast concrete
structure. The main effect of the pressurized grouting is the increase of the ground strength and more importantly
the decrease of stress concentration in the pillar; that of the pre-stress is the increase of the ground strength due
to the increase of the internal pressure. In this paper, ground reinforcing effects were verified the stress change
in pillar is obtained by numerical analysis at each construction stage. From these results, the effects of
pressurized grouting and pre-stress are verified.

Keywords: Underground rainwater detention cavern, pillar, pressurized grouting, pre-stress
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