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Figure 2.1 : Plan of reinforcement elements [1].
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Figure 4.1 : Elements of the test bench [1].
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Mew load case E

~Load case
LC name: ILn:rad case with force
LC Code: -
LC coeff.: [(konstantn) =] | 1.0000 [-]
| 0.0000 [m] y | -1.00000 [m]

LC number :I 1 = Add | X End
Mew load caze u
—Load case

LE name: ILuad case with displacement

el ol [ | D rescribed deformmatio B

LC coeff.: |(konstantn) =] | 1.0000 [-]
—tead |oad direction

¢: | 0.0000 [m] e | -1.0000 ]

LC numher:l 1 = Add | X End
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Mew load caze u

Load case
LC name: ISuppDrt
LC Code: [{={¥s]aajues 7
LC coeff.: |(konstantn) < | 1.0000 [-]

D".‘ﬁL- Llald Lirsl Ut

W I 0.0000 [m] s I -1.0000 [m]
LC number :I 1 = Add | X End
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®= Non linear model for concrete.

= Strain softening in compression : softening law
defined by means of the softening modulus.

= Strain softening in tension : Exponential crack
opening law (Bazant 1983) [6].

= Rotated crack model for cracks.

N

— = Perfect elastoplastic model.

— = Bjlinear model.
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Figure 6.1 : Curve of comparison between the numerical and
experimental test for the column C3C-BM-AF.
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Figure 6.2 : Observed failure
mechanism in experimental.
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Figure 6.3 : Observed failure
mechanism in numerical.
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Figure 6.4 : Curve of comparison between the numerical and
experimental test for the column C6C1-GW-BC.
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Figure 6.5 : Observed failure
mechanism in experimental.
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= Both numerical models for the columns strengthened with BM and GFRP show a
behavior similar to the experimentally tested ones.

= For C3C-BM-AF : the numerical model is slightly more rigid compared to the experimental
one. This can be partially due to the difference of the concrete constitutive model in the
ATENA modeling and in the experimental test.

= For C6C1-GW-BC : The numerical behavior of the column is similar to the behavior of the
experimental tested one.

This gives confidence to the design engineers and researchers in using finite element
modeling for evaluating the cyclic behavior of RC columns strengthened with different
types of composite materials.

To describe the real behavior of concrete elements strengthened with composite materials
it is necessary to take into account all the parameters which can influence their behavior
(thermal conditions, initial state of concrete, contact surfaces, boundary conditions . . .etc).
This point is a subject for a future work.
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