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Numerical Modeling
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NUMERICAL MODELING OF REINFORCED CONCRETE BEAM
RESPONSE TO REPEATED LOADING INCLUDING STEEL -
CONCRETE INTERFACE DAMAGE
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Bending stiffness under repeated loading
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Overall Bending stiffness under repeated loading
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Experimental program & UNSW
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Short term tests

Long term response

Concrete : (with OPC)

Compressive strength = 45 Mpa
Elastic Modulus = 33 GPa

Steel reinforcing bars

Elastic limit = 500 MPa

Bar diameter (ribbed bars) = 16 mm



Experimental program
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Experimental program
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Experimental program

Two maximum load values applied
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Overall stiffness modelling under repeated loading

Crack
Local scale ’

Steel bar

T(X) Model
/

Tmax

Linear bond stress model

AN

Real case

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

X/L Transfer length




Steel & concrete strains

T(x)
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Neutral axis depth & normal strains

Effective tensile concrete
section (CEB-FIP)
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Neutral axis depth & normal strains

Assumption : same bending moment

\

[

|

Es

Ngz, = (Ns(X) N (X) (Ng +Ny¢) Zpe

Yoc Non linear neutral axis
' depth distribution

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

Es
@ 1+<2 Etc,ef
Zc aeAs_

y A

X/L,

)—> Effective tensile concrete
section (CEB-FIP)




Overall stiffness modelling under repeated loading

Global scale
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Homogenisation Coefficient C

Average curvature between two cracks
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Overall stiffness calculation after cracking

Cracked Span



Load (kN)
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Load (kN)
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Steel-concrete bond damage
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Where ?: between primary cracks
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Damaqge propagation modeling:

Steel-concrete bond damage | (1-D¢) &,c = €ic max 0<D.=1

Bond damage propagation versus loading
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(Wu and gilbert, Engineering Structures, Vol.33 Issue 12, 2011)
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Results:
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