Fast\NonhnedkSeismi€ I3ShAnalisis for
LowRiseConcretesSheanualBuildingsfior
DesigrBasisandBeyantcbesignpApplicatio

Dr. Dan MGhiocel o gpaan R
Email: dan.ghiocel@ghimo#l.com Q“V\ .
Phone: 586410379 .

2016 US DOE Natural RPhenomena Hazards Meeting
Germantown, MD; Octobe#1982016 !

2016 COPYRIGHTIGHIOCEDL I PREDICTHVE TECHNOLOGIESHNG: SARLIRIGHT RESERVED.



Punposeofithis Presentation

To demonstrate the applicatghdy efficient nonlinearag8lysis
basedn a hybrid tinnsemplex frequeragyproach implemented in AC
SASSI with Option NON (nonlinear structure) software.

The fast nonlinear SSI approach is applidebighevelfor concrete
cracking armkyond/desigevelfor postracking nonlinear RC behavit
under larger earthquakes.

Its application Is discussed in the context of the new ASCE 4/43 ¢
recommendations and damping value limitations.

Case studies:

- Validation/studgainst nonlinear time domain integration using
PERFORMS3D software (trademark of CSl)

-  Reviewmnontineat/ SSl analysis:sresultsoin thedight ofsthe new A
4/43rrecommendatitorsconcrete crackinglésigrevel
(Response Level 2) and for nonlinear concrete bdyexoaidfor
desigrlevel(Response Level 3).
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ACSS3ASSIINON Modehng\of dHysteretio,Beh:
Linearizéd HysteréticiMode Exmnmamtaymtermbdelh/lodel

(kN) (KIPS)

FreguencydDoemain Time Domain
Linearized Hysterdiadel Hysteretic Model

Comparative nonlinear SSI analysis results of the hybridgampsbalcher uie
nonlinear timetegration approatiowa good-accura@@hiocelSMIRT23, 2015)

Fast-and@accuratenlinear SSI analyses at a small fraction of the runtime o
domain nonlinear analysis, akbtubtes linear SSI analysis runtime.

Muchmererobtishn nonlinear time integration appreachis opinion has al
Prof Kause{KauseandAssimak002) ,
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ructure Nonlinear S&halysis

Elastic vs. Nonlinear 1stiteration vs. Last Iteratio

Panel 26 Shear Hysteresis Loop for Equivalent Linear Factor = 0.8, Y Direction 0.6G RG160Y acceleration ~ Panel 25 Shear Hysteresis Loop Iteration Compare for Equivalent Linear Factor = 0.8, Y Direction 0.6G RG160Y acceleration
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