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Seismic retrofitting of vulnerable RC buildings with CLT panels infill

Existing reinforced concrete (RC) buildings built before 1981 in
Japan have suffered severe damage repeatedly in recent earth-
quakes, such as the 2011 Great East Japan Earthquake and 2016
Kumamoto Earthquake as seen in Fig.1. This problem of existing
vulnerable RC buildings is also a problem worldwide such as in
the 2009 L'Aquila Earthquake in Italy and the 2015 Nepal Earth-
quake. In addition to the seismic vulnerability problem, global
warming and environmental issues also urge sustainable and
eco-friendly materials for improving the seismic capacity of RC
buildings to avoid severe earthquake damage. The existing meth-
ods of retrofitting RC buildings are expensive, time-consuming,
and not eco-friendly materials that emit a lot of heat and carbon

Damaged RC building af-
ter Kumamoto Earthquake
2015.

dioxide and worsen global warming. Therefore, the main goal of
this study is to improve the seismic capacity of vulnerable RC
buildings by either installing cross-laminated timber panels (CLT)
inside the bare frame or by replacing the URM (unreinforced ma-
sonry infill) with CLT panels. Cross-laminated timber (CLT) is a
practical, eco-friendly, and economical material. The aim of the
proposed retrofitting scheme (CLT panels) is to achieve earth-
quake-resilient cities while keeping these cities eco-friendly. The
proposed retrofitting scheme is expected to increase the strength
and also ductility of the vulnerable RC buildings as shown in Fig.2.

(TZHFRFR #Br - EEFPHK (D) ALIUHMANI Ahmad Ghazi)

Expected performance of
the retrofitted RC frame.
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