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RIl Track-4: Quantifying Seismic Resilience of Multi-Functional
Floor Isolation Systems through Cyber-Physical Testing [oia-1929151]

Overview
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* Investigate the multi-directional nonlinear || groun( [acceleration
dynamics of floor isolation systems (FISs) |
used to reduce seismic force demand and
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tests to experimentally validate physics-
based mathematical models.

» Perform large-scale real-time hybrid
simulations to quantify the performance of Nonlinear Floor |

FISs which incorporate multi-scale building- | FE model W@Mwwaﬁon System
FIS interactions. L @) |

« Use of the Real-time Cyber-Physical
Structural Systems Laboratory (CPSSL) (b)
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RIl Track-4: Quantifying Seismic Resilience of Multi-Functional
Floor Isolation Systems through Cyber-Physical Testing [oia-1929151]

Table 1: Overview of project timeline. Host site visits are indicated by gray shading.

Month (2019) Month (2020) Month (2021)

0 11 12 1 2|3 4|5|6 7 8|9 w0[lL]12 1 2 3 4 5 6 7 8 9

Documentation/Dissemination

Covid-19 lockdown!

Table 2: Project timeline. Host site visit;ére indicated by gray shading.

Activity 4 Month (2020)
1 2|3 4|56 7 8|9 10]11]12

RTHS Primer

RTHS Hands-on Training

FIS Testbed Design/Fabrication

Assembly and Characterization Testing
RTHS FIS Experimental Trials

Data Processing / Manuscript Preparation
Debriefing and Proposal Planning

https://beta.nsf.gov/funding/opportunities/epscor-research-infrastructure-
improvement-track-4-epscor-research-fellows




RIl Track-4: Quantifying Seismic Resilience of Multi-Functional
Floor Isolation Systems through Cyber-Physical Testing [oia-1929151]
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PHASE 1 (SUMMER 2020)
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Real-Time Hybrid Simulation of Flexible Equipment
Isolated via a Rolling Pendulum (RP)-based Isolation System
Nominal QuakeCoat Treatement w/ 240-lb proof mass
78.7-in.-Tall Flexible Equipment (5 Hz, 2% damped)

0.75x VERTEQII per GR-63-CORE NHERI
Supported by NSF Award No. OIA-1929151 L E H I G H ViV

Real-Time Multi-Directional Testing Focility
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Real-Time Hybrid Simulation of a 3-Story Steel MRF Building

with a Rolling Pendulum (RP)-based 50-Kip Floor Isolation

System (FIS) on the First Floor

2-Layer QuakeCoat Treatement w/ 143-Ib proof mass

Impact Model w/ 5-in. gap (13.75 Ib/in.)

1x El Centro, Imperial Valley Irrigation District substation, 1940
Supported by NSF Award No. OIA-1929151
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Real-Time MultiDirectional Testing Focility



PHASE 2 (SUMMER 2021)




Multi-Directional RTHS Testing

3000-Ib Payload

(3) Actuators

Shake Table
Isolation System

(3) Restraint Points 4__‘_,_,_;? —
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Multi-Directional RTHS Testing

shake table motion under test 3
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