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Seismic Resistance of Building
Seismic Resistance = Potential Energy
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Seismic Index “Is”
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Strategy for Seismic Rehabilitation
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Rehabilitation Techniques
(1. Conventional method)
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Rehabilitation by Carbon Fiber Sheet
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Rehabilitation Techniques
(3. Seismic isolation)
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Capacity curve and performance
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Capacity curve of plain masonry wall QE
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Capacity curve of confined masonry wall
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Example

353 KN |

247 KN

262 MPa

222 KN

210 MPa &

P 184 MPa,

R=1/1400 R=1/500 R =1/200 d
R=1/1300 R =1/350 R =1/25

STERA 3D software

STIHC ur Eﬂf ua eRes ﬂﬂse-_lﬂ 515 SD . = .
2 Sructural Zarthquake Lesponse Sualy » Seismic analysis of

Time = 482 sec <U<5 =5¢U reinforced concrete +
masonry buildings
— 3D elastic modal analysis,

— 3D nonlinear static push-over
and cyclic analysis,

— 3D nonlinear earthquake
response analysis.
* Visual interface

— Visual interface to create
building models and show the
results easily and rapidly.

 Free software

— STERA 3D is distributed for
free for the use of research
and educational purpose.

* Free download from Web
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Element Models
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Beam

Nonlinear bending spring Nonlinear shear spring
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Multi spring (MS) Model

Nonlinear Bending Springs
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Base Isolation Device

Multi shear spring (MSS) Model y

Damper Device

Force — Deformation relationship
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Hysteresis damper

Force — Velocity relationship

Oil damper Viscous damper




Masonry Wall

Nonlinear Shear Spring
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Poly-linear Slip Model

http://iisee.kenken.go.jp/net/saito/stera3d/index.html




Other software for seismic analysis

Frame analysis (STERA 3D Software)
FEM (Finite Element Model) analysis

DEM (Discrete Element Model) analysis (STERA Briqg Software)

FEM analysis DEM analysis
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Conclusions

Seismic resistance = potential energy

Seismic rehabilitation strategy using capacity curve
— Increase C, F, or C&F

— Using damper devices

— Seismic Isolation

Capacity curve for masonry

— Plain masonry < Confined masonry

Tools for seismic analysis

— STERA3D
— DEM software (SERABTriq)




