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State of the art and development tendency of seismic retrofit
for reinforced concrete structures in Japan
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(Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics,
CEA, Harbin, 150080)
Abstract: Reliable techniques for seismic retrofit of existing reinforced concrete structures are of essential
importance for increasing the preparedness of built environment and the sustainable development of the society.
Effective seismic performance evaluation and retrofitting methods for existing reinforced concrete structures have
been developed in Japan through the many decades of engineering practice and are helpful for improving the
seismic retrofitting practice in China. Following a brief introduction of the retrofit design methods of Japan, the
conventional retrofitting methods of reinforced concrete structures in Japan and their recent refinement are
summarized in detail and the undergoing development for next-generation retrofitting methods is described with
focuses on innovative techniques featuring attached external substructures, damage control and self-centering
techniques.
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Figure 1. Flow chart of seismic retrofit design
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Figure 2. Column cross sections in ductility based seismic retrofit methods for RC columns
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Figure 4. Attaching braced steel frames for seismic retrofit



]
]
]
]

1 O Y I I A B ‘L | I I A | J‘L N N Y I v | J‘

N
2
¢

(a) FRIHE (b) VFIESH# (c) MBCHE

5 MBI STHHEZ (1 WS

Figure 5. Common configurations for braces in attached braced frame
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Figure 6. Connections with concentrated shear keys for attached steel braced frame
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Figure 17. Common configurations of energy dissipating devices for seismic retrofit
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Figure 17. Seismic retrofit with energy dissipation devices for middle school dormitory in Saitama
prefecture, Japan
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Figure 18. Attached external precast prestressed concrete frames in KTB technique
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Figure 19. Test setup and cyclic behavior of prestressed beam-column subassembly
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Figure 20. Application of KTB techniques in residential apartment
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