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MODEL UNCERTAINTIES IN NLFEAS OF RC SYSTEMS UNDER 
CYCLIC LOADS 

Paolo Castaldo , Diego Gino , Guglielmo Amendola and Elena Miceli

Keywords:

Abstract. This work is focused on the resistance model uncertainties in non-linear finite ele-
ment analyses (NLFEAs) for reinforced concrete structures under cyclic loading conditions. 
In detail, different walls experimentally tested are numerically reproduced by means of ap-
propriate plane stress finite elements (FE) structural models within different assumptions and 
numerical codes. After that, the values of the global resistances computed through numerical 
simulations are compared to the experimental outcomes to evaluate the influence of the dif-
ferent assumptions on the mechanical behaviour of reinforced concrete members subjected to
cyclic loads. 
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1 INTRODUCTION

2 UNCERTAINTIES WITHIN SAFETY FORMATS FOR NLFEAS

Rd

rep
d

R Rd

R
R

Rrep

3528



γR

γRd

ϑ

Exp

NLFEA

R
R

RExp
RNLFEA

3 NLFE MODELLING ASSUMPTIONS AND OUTCOMES FROM NUMERICAL 
SIMULATIONS

3.1 Characterization and differentiation of the numerical models 
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Concrete 
tensile 

behavior

Numerical code A Numerical code B
Shear retention factor Shear retention factor 

0.1 variable: 0.1-0.3 0.3 0.1 variable: 0.1-0.3 0.3
Brittle M1 M4 M4 M10 M13 M16

LTS M2 M5 M8 M11 M14 M17

Plastic M3 M6 M9 M12 M15 M18

Mj j=1,…,18 

3.2 Experimental tests and numerical outcomes
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4 DISCUSSION

ϑ= RExp/RNLFEA

ϑ= RExp/RNLFEA
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