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~ pseudo-negative stiffness (PNS) control }
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PNS control
Less baie shear Large damping>
V..
Force to super. ‘{' Base dlspl.\{l
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g A low base shear is not a guarantee of an real (1
Less acc. & drift effective isolation system because the high modes,

which carry both the floor acceleration and inter-

(L SUTELE storey drift, are almost orthogonal to the base shear.
L (Kelly, 1999)
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[ variability in }
seismic intensity

Response quantities can't be
T~ always reduced simultaneously

for a specific control strategy.

[ SOCio-economic }

Basic concept: [different seismic intensity different control objective}

frequent earthquake — improve the structural functionality
acc. and drift in super.

extreme earthquake — improve the structural safety
isolator displacement

[reduce the overall economic loss }

@

Ideal isolation control principle solves the conflict between iso. effectiveness and iso. safety.
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[ Part 1: Modified pseudo-negative stiffness (MPNS) control }

Control object: energy dissipation capacity

loosen the restriction on isolator displacement for low-to-moderate seismic intensity

prevent the relative movement of isolators for high seismic intensity V=1

| ‘ k=5
increasing the control force

passive energy dissipation fashion 5 Ur=0.2
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[ Part 2: Deterministic assessment of MPNS control ]
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{ Part 3: Probabilistic seismic hazard /risk assessment (PSHA) of MPNS control }

Definition :

estimate probabilities of exceeding various damage states for a certain damage measure
Merit :

consider various ground motions with different frequency contentsand intensities
explicit

descript structural performances in probabilistic format

scientifically complete

Damage Measure (DM) : B .| | Auax | U sy sy ===y EDP
Damage State Slight (LS1) Moderate (LS2) Extensive (LS3) Collapse (LS4)
Inter-storey drift ratio 0.1% 0.2% 0.7% 1.5%
Story acceleration(g) 0.05 0.1 0.2 0.4
Bearing displacement (m) 0.1D (0.06) 0.2D (0.12) 0.45D (0.27) min(0.55D,3Tr) (0.33)
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[ Part 3: Probabilistic seismic hazard/risk assessment (PSHA) of MPNS control }
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[ Part 3: Probabilistic seismic hazard/risk assessment (PSHA) of MPNS control }
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[ Part 3: Probabilistic seismic hazard/risk assessment (PSHA) of MPNS control }
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[ Part 3: Probabilistic seismic hazard/risk assessment (PSHA) of MPNS control }
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[ Part 3: Probabilistic seismic hazard /risk assessment (PSHA) of MPNS control }
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» A MPNS control scheme is proposed based on the ‘ideal isolation control
principle.

» The effect of the MPNS control is investigated within a probabilistic
performance-based seismic engineering framework in terms of structural

functionality and safety.

» MPNS control exhibits an enhanced ideal isolation control capacity for
improving structural functionality to a substantial extent for low seismic
intensities and for enhancing structural safety from collapse.
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