Base Isolation for Seismic Retrofitting of Flexible Residential Building
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1 Abstract

Cities facing post-seismic event trauma frequently make the choice of base isolation technology for the
retrofitting or reconstruction of their strategic facilities to guarantee the continuity of the services critical to
their population. Consequently, most hospital and emergency buildings are base isolated in earthquake prone
cities. On the contrary, the technology is very seldom used for residential buildings. In cities where a large part
of the private housing building stock is made of 8 to 12-storey high RC frame buildings, two reasons are usually
put forward to discard retrofitting by base isolation: the supposed high cost of the isolation system and its low
efficiency due to its structural flexibility.

Two recent case studies demonstrate the relevance of base isolation for the retrofitting of typical RC frame
housing building. The design of the retrofitting of an 11-storey RC frame structure in Mexico City will first be
presented. The second case study will detail the Moda Building in Istanbul, a 10-storey RC structure for which
seismic retrofitting has recently been completed using base isolation.

The base isolation retrofitting of these two flexible buildings will be detailed in this paper, demonstrating the
efficiency of such a retrofitting solution for residential building, both in terms of cost and dynamic behavior..

Keywords: Structural engineering; Seismic isolation; Residential building; RC frame structure; Practice case
studies

as infrastructures, hospitals, emergency operations
2 Introduction and communications centres,. Seismic protection of
stiff structures by base isolationhas been widely
reported on the past years, and has been the
subject of many technical publications

Buildings are commonly classified according to their
stiffness in 4 categories: stiff structures for vibration
periods T < 0.3s, medium stiff structures for T~ 0.3

to 0.7s, flexible structures for T ~ 0.7 to 1.5s and On the contrary, this technology is very seldom
very flexible structures for T > 1.5 s. Base isolation is used for residential buildings which, in the
amongst the most advanced techniques for seismic geographical zones considered in this paper, are in
protection of new and existing stiff and medium majority made of reinforced concrete frames
stiff structures; moreover, an effective design of the having a maximum height of 40m (8 to 12 storeys).
isolation system allows the structure to be fully With such residential buildings, seismic isolation is
operational even after major earthquakes. This is of often discarded as a retrofit option for two main
fundamental importance for critical facilities such reasons: it's supposed low efficiency due to the
1 https://doi.org/10.2749/newyork.2019.1029

Distributed by Structurae 1029



	Session_IABSE_A
	A.1 200-Year Bridge #1 
	A.2 Tomorrow's Affordable Housing #1 
	A.3 Bridge Construction
	A.4 Underground Structures - Fire and Water 
	A.5 Innovative Solutions to Complex Building Design
	A.6 Urban Structures - Challenges and Solutions
	A.7 Climate Effects on Structural Resiliency
	A.8 Design Trends and Innovations

	Session_IABSE_B
	B.1 200-Year Bridge #2 
	B.2 Tomorrow's Affordable Housing #2 
	B.3 Long-Span Bridge Design Considerations
	B.4 Structural Performance Under High Temperatures
	B.5 Movement Control of Structures
	B.6 Applications of SHM 1
	B.7 Extreme Loading on Structures
	B.8 Alternative Reinforcing Panel Session
	B.9P Urban Infrastructure: Performance Based Engineering

	Session_IABSE_C
	C.1 200-Year Bridge #3
	C.2 Tomorrow's Affordable Housing #3 
	C.3 Structure Performance
	C.4 Fire Safety Design Panel Session
	C.5 Design of New York Structures
	C.6 Applications of SHM 2 
	C.7 Urbanization and Ecological Building Construction
	C.8 Alternative Construction Materials
	C.9 Bridge Operations and Maintenance: Monitoring
	C.10P Urbanization: The Challenges of Building Urban

	Session_IABSE_D
	D.1 200-Year Bridge #4
	D.3 Bridge Design Optimization -1 
	D.4 Seismic Resiliency
	16296 Flexible Residential Building: Base Isolation for Seismic Retrofitting

	D.5 Performance-Based Engineering of Structures - 1
	D.6 Bridge Assessment and Repair - 1
	D.7 Effects of Climate Change Panel Session
	D.8 Timber Design concepts
	D.9P Urban Infrastructure: Tunnel Resiliency
	D.10P Mitigating Fire Hazards Through Engineering
	D.11P Urban Infrastructure: Mitigation of Wind-Induced

	Session_IABSE_E
	E.1 200-Year Bridge #5
	E.3 Bridge Design Optimization -2 
	E.4 Analyzing Seismic Performance
	E.5 Performance-Based Engineering of Structures - 2 
	E.6 Bridge Assessment and Repair - 2 
	E.7 Globalization and Structural Engineering -1 
	E.8 Concrete Repair Panel Session
	E.9P Urban Infrastructure: Footbridges and Non-Redundant
	E.10P Technology: Accelerated Bridge Construction
	E.11P Technology: Structural Health Monitoring
	E.12P Technology: BIM/BrIM and Virtual Reality

	Session_IABSE_F
	F.1 200-Year Bridge #6
	F.2 Design and Testing of Footbridges - 1
	F.3 Seismic Dissipation Systems Panel Session
	F.4 Structural Engineering Challenges
	F.5 Bridge Assessment and Repair - 3
	F.6 Globalization and Structural Engineering -2 
	F.7 Using BIM to Improve Design and Construction
	F.8P Bridge Design - Considerations for the future
	F.9P Extreme Events: Forensic Study
	F.10P Technology: Alternative Construction Materials
	F.11 Commercial Session

	Session_IABSE_G
	G.1 200-Year Bridge #7
	G.2 Design and Testing of Footbridges - 2
	G.3 Seismic Design - Short/Medium Bridge Span
	G.4 Design Optimization
	G.5 Assessment and Monitoring
	G.6 Forensic Study - Learning from the Past
	G.7 Virtual Reality Modeling of Structures Panel Session
	G.8P Urbanization: Structural Safety of Urban
	G.9P Extreme Events: Multi-Hazard Resilience
	G.10P Globalization: Global Interoperability
	G.11P Urban Infrastructure: Restoration
	G.12P Tomorrow Construction: Alternative

	Session_IABSE_H
	H.2 Construction Techniques
	H.3 Structural Safety of Urban Areas
	H.4 Structural Assessment and Repair
	H.5 Camera-Based SHM Bridge Techniques Panel Session
	H.6 Strengthening - Historic Structures 1
	H.7 Design Challenges
	H.8P Extreme Events: Preparing the Unprepared
	H.9P Urban Infrastructure: Advanced Computing

	Session_IABSE_I
	I.2 Multi-Hazard Design
	I.3 Wind Effects on Structures Panel Session
	I.4 Designing in Urban Areas
	I.5 Strengthening - Historic Structures - 2
	I.6 Design Innovations


