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INTRODUCTION

Disaster mitigation

Pre-disaster preparedness

Disaster resistant construction

- New buildings

Improvement in performance of existing buildings
- Varied states of vulnerability

- Reinforced concrete framed buildings

- Push-over analysis
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Global and local retrofit strategies

- Local retrofit: for elements

- Injection of cracks, shortcreting, plate bonding,
steel jacketing, wrapping: GFRP / CFRP

- Global retrofit: for structures

- Introduction of shear walls, base isolation,
incorporation of dampers / energy dissipating devic

bracing, alteration in mass distribution, etc.
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Repair Schemes
Affect stiffness, strength, and ductility

Long period structures

Failure deformation = Deformation of structure desig
elastically
Displacement ductility ratio = Failure deformation
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* Repair needs to be designed

» Depending on individual requirements
» Evaluation of local repair strategies

» Performance enhancement factors

- Based on equivalence of failure deformation,
equivalence of failure energy, and improvement
of damping factor of elasto-plastic element
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Design of global retrofit strategies
Parameters modified

Strength, stiffness, and ductility

Repair strategy, without increased zontion

Strategy: 1
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REPAIR STRATEGY WITHOUT INCREASED ZONATION

Repair strategy - Increase ductility
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REPAIR STRATEGY FOR INCREASED ZONATION
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Systems with degrading response
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LOAD-DEFLECTION DIAGRAM OF BEAM-COLUMN JOINTS
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" Systems with degrading response
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REPAIR STRATEGY FOR STIFFNESS DEGRADING SYSTEMS
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Seismic Resistant Design
¢ Ductility and strength based designs
* Response control-based design
- Base isolation
Increases fundamental period and damping
First mode of base isolated structure
Deformation almost entirely in isolator
Structure: Behaves nearly like a rigid mass

Present day isolators: imported, extremely costly
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Sponsored R&D: SERC and Natural Rubber Board, Kott ayam

¢ Large sized rubber blocks for use in buildings have been
developed

e M.S. plates as reinforcement
e 200 mm dia and 148 mm height
* One hard rubber and one soft rubber
o Parameters studied
- Axial load
- Frequency of transverse loading

- Amplitude of transverse loading
e Combined secant stiffness decreased with increase
in transverse displacement

e Equivalent viscous damping
- Increased with frequency

- Decreased with amplitude
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» Stability of rubber bearing — Very Good
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Disp [ mm] / Load [kN]

Load [kN]
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FORCE- DISPLACEMENT CHARACTERISTICS OF HARD RUBBER
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Advanced Seismic Testing and Research Facility

e Risk involved in designing critical structures base don
mathematical model alone

e Seismic testing and evaluation — Reliable tool

e Quasi static, cyclic, shake table, pseudo-dynamict  esting,
effective force testing, hybrid testing

Foundations

» Fixed and floating type foundations

e Servo-controlled closed loop system

e Heavy duty floor

e Pseudo-dynamic test well 5m x 5m x 14 m
- Multi-point, multi-directional excitation

e Heavy duty cranes

SHAKE TABLE FACILITY AT SERC
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Degrees of Freedom : 6

Vertical Actuators : 4 Nos. of capacity 250 kN each

Horizontal Actuators : 4 Nos. of capacity 250 kN eac  h
Frequency of Operation : 0.1 to 50 Hz

Acceleration (Max.) : 1.0 g (X,Y and 2)

Velocity (Max) : 0.8 m/sec (X,Y) and 0.4 m/sec (2)

Displacement (Max) : %150 mm (X,Y) and $100 mm (2)
Waveforms : Sine, Sine sweep and Random wave

Additional Facility: Synchronous Operation with 2m X 2m table
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