
09 August 2024

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Strain-based method for assessment of global resistance safety factors for NLNAs of reinforced concrete structures /
Gino, D.; Miceli, E.; Castaldo, P.; Recupero, A.; Mancini, G.. - In: ENGINEERING STRUCTURES. - ISSN 0141-0296. -
ELETTRONICO. - 304:(2024), pp. 1-23. [10.1016/j.engstruct.2024.117625]

Original

Strain-based method for assessment of global resistance safety factors for NLNAs of reinforced
concrete structures

Publisher:

Published
DOI:10.1016/j.engstruct.2024.117625

Terms of use:

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2991501 since: 2024-08-05T15:00:44Z

Elsevier



`

–

–

–

–

journal homepage: www.elsevier.com/locate/engstruct 



–

“ ” “ ” 

–

“ ” 

“ ” 

“ ” 

–

Fd ≤ Rd where Rd = RNLNA
(
frep; arep

)
γR⋅γRd

γ

γ

γR = exp(αRβt⋅VR)
δR

≥ 1.00 with VR ≤ 0.3

β – α

δ
δ

δ

δR = δR,m⋅δR,g

δ



VR =
̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅̅
V2

R,m + V2
R,g

√
with VR ≤ 0.3

γ
γ

γ
γ

γ
–

–

– – γ
“ ” 

“ ” 

γ γ

γ
β γ

“

” 

γ

γ

–

–

μ
–

ε
“

” 

ε



–

–

–

–

“ ” 



“ ″ 
– –

– – –

–

–



– –

–

“ ”

–

“ ” 

“

” “ ” 

“ ” 

–

–

– ’

ε ε

–

–

ε

“ ” 

“ ” 

–

–

–

–

ε

–

ϑ =
– ε ϑ 

– ϑ 









ε
ε ϑ 

μϑ ϑ –

ε ε <

ϑ 
ε ε ≥ μϑ >

ε ε
μϑ ≈

μϑ ϑ 

μϑ 

ϑ –

–

–

–



’

–

× ×

–

–

– –

“ ” “ ” 

– “ ” 

μ
μ

– δ
δ “ ”

μ

δ

δR,m = μR,m

RNLNA

(
fexp; an

) = μR,m

RNLNA(fm; an)

δ

ε ε
ε

–

ε
ε ε

δ
–

δ
ε ε

δR,m = a⋅

(
εs, max

εy

)
+ b

VR,m = Vc⋅

(
εs, max

εy
+ 1

)η

with Vy ≤ VR,m ≤ Vc

η

–

– 

– 

ε −

ε −

ε
−

−



δ
ε ε

–

ε ε

μ

δ

ε ε η 
η 

η 
ε ε

ε ε
ε ε

–



γ

γ

γ

γ

δ
β

α



− η 

η 
η 

ε

η 
η = −

γ

–

δ
δ δ

δ
δ

δ
γ

γ

β



γ

θ

“ ” 

“ ” 

α

γ

δ ε ε



β

“ ” 

–

γ
β

γ

ε ε
η 



μ

ε
ε

η
−

γ

– – 

– – 

– 

η = −
β



– ’ 

– “

” 

– – 

– “

”

– 

– 

’ `

’ 

–

=

Legend:
Leonhardt and Walther (1966)
Foster and Gilber (1998)
Filho (1995)
Lefas and Kotsovos (1990)
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