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Introduction Results
Ensuring the resilience of civil structures agal_nst seismic ar_ld othe_r hazards requires accurate Sensitivity of the simulation results to the number of
performance assessment of structures and their anticipated inelastic response under extreme )
loading conditions. State-of-the-art simulations of extreme limit states in structures face numerical elements in the mesh
challenges that preclude rigorous prediction of softening (degrading) structural response:
senslltlwlty tot?he flnltﬁ elem_entdmefhdstlze arrid spurlqu? Iocadllzatlontoffthe deforr;aitlon gleld.b':'he Conventional approach: Nonlocal model:
nonlocal continuum theory is adopted to enhance reinforced concrete frame models and enable mesh-sensitive mesh-independent
robust simulation of response degradation and structural collapse.
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e The nonlocal formulation is implemented in fiber-based frame-element models in the open Santoioaly and Grira (1999 _ _
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Concrete nonlocal aggmst Conclusions characterlstlc_length scalg IS imbedded |_nto
_ constitutive experimental _ _ the model to inform the size of the plastic
EO”IC;CE' fiber relationship and tests ‘ Imp}[emercitatlon 0{ t?e nonlc|>cal thteorydlnlto hinge. This characteristic length should be
ased beam- reinfor ncrete frame-element models - - -
Test problem: RC associated length einforced concrete frame-element mode informed by material properties.
. column element enables robust simulation of concrete :
cantilever column models scale d q dearadat il « Ongoing work extends the current
mamrig?n‘ﬁflg trre])sponns]e te%.r anal 'O:fi Wnl © ; formulation to incorporate the damage of
frarln all Img nte computationat etriciency o steel rebar in the column (rebar buckling in
ame €le -e- _S' _ o compression or fracture in tension).
» Mesh sensitivity and spurious localization of
the deformation are eliminated, and a
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