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Study on quick-retrofit method for existing reinforced concrete soft-first story building

Summary

In the 1995 Hyogo-ken Nanbu Earthquake, story collapse was confirmed in piloti-style buildings, which
are often used in reinforced concrete apartment buildings, and their structural vulnerability became
apparent. Improvements in the design method have been strongly recommended by revision of the
notification in Building Standard of Japan and the relevant technical standards manuals. Under such
circumstances, in the 2016 Kumamoto earthquake, there was a case in which the first floor was designed
before the above revision and had seismic shear walls and wing walls on the first floor, which prevented it
from collapsing, but was severely damaged. In this building, shear failure of the column at the first floor,
failure of the ends of the beam on the second floor attached to the seismic shear walls, and damage to
the beam-column joint at the column at the first floor were confirmed. Among the failure modes of these
members, the failure modes at the ends of the second-floor beam and the beam column joint were not
assumed even in the design standards of the time when the earthquake occurred. Few studies have been
conducted to reduce such damage, and it is an urgent issue to study seismic retrofit techniques that can
reduce damage and seismic retrofit design methods. In addition, assuming that future buildings will be
required to ensure post-earthquake functional use after a major earthquake, it will be necessary to
develop the seismic retrofit technique and design method that enable the quick restoration of damaged
buildings.

Therefore, this study focused on reinforced concrete piloti-style buildings that were confirmed to have
been damaged in the 2016 Kumamoto earthquake. As an example of the reinforcement method, a series
of member and frame experiments and analytical research were conducted on the seismic retrofit design
method using ultra-high-strength fiber reinforced concrete (UFC) as a reinforcement member. In addition
to pre-earthquake seismic retrofit, design methods, and construction methods for quick seismic retrofit
after an earthquake are investigated. Based on the above studies, we have compiled technical materials
that will contribute to the design method of quick seismic retrofit technique for existing reinforced
concrete piloti-type buildings, with the aim of ensuring the post-earthquake functional use of buildings

after an earthquake.
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