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Determination of Damage Parameter of ABAQUS CDP
Model Based on Test Data
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Abstract The damage parameter in ABAQUS Concrete Damaged Plasticity model plays an important role in
defining the behavior of reinforced concrete members for that it has remarkable influence on not only the
unloading and cyclic loading stiffness of concrete but also the ratio of plastic strains to elastic ones. A number
of test data was collected and analyzed. By adopting the data fitting scheme a new approach of determining the
parameter is put forward based on these data. The comparison of the damage parameter attained from this study
and those calculated via other formulas as well as a numerical test are conducted. The results reveal that the
method is capable of accurately reflecting the material deterioration while remaining its conciseness and
applicability comparing with other approaches.
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Fig. 1 A typical cyclic loading curve
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Table 1 Compressive test data (

(1979) B BI-1
(1979) B BIl -6 0
Sinha et al. (1964) -
Okamoto et al. (1976) -
Tanigawa et al. (1979) ¢ -
(1979) B DI-2
(1979) B EI4
(1979) B FI4
Bahn et al. (1998) 8 -
Karsan et al. (1969) 7 -
Okamoto et al. (1976) *° -
12 Karsan et al. (1969) 7 - : N N
13 Spooner et al. (1975) '8 - °
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Table 2 Tensile test data

1 Gopalaratnam et al. ( 1985) -

Yankelevsky et al. (1989) ! -
Yankelevsky et al. (1989) ! - d( r) =

Tylor et al. (1992) % -

2
3 e S ——
4 Yankelevsky et al. (1989) " - l+a-r
5

2wt ldi—d( r) |
R = = - (2)
> w
i=1
d i d(r;)
w,
w,=n+1 -1,
a=0.70
b=1.47; (2) R=
0.009 6.
5 3
) ) Table 3 Results of 3 fitting functions
Fig.2 Compressive damage parameter of concrete
a°r a1’
2 1-e® l+a-°r 1+as
( 1) a -0.52 0.94 0.70
b _ - 1.47
( r<2.5 ) R 0.029 2 0.048 2 0.009 6
(2) 3.
2 13
2.5
28 MPa 21 MPa
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Fig.3 Fitting curve of the compressive damage parameter

6

Fig.6  Comparison of 3 types of damage parameter curves
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Fig.4 Tensile curve damage parameter of concrete
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Fig.5 Fitting curve of the tensile damage parameter
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Table 4 Parameters of specimen and material
( ) 1 645 mm
831 kN
34 MPa
8422
/ 456 /660 MPa
9 ABAQUS
$9.5@76 mm . . o . .
Fig.9 Axial constitutive relation of concrete in ABAQUS
/ 570/680 MPa
5 ABAQUS
Table 5 Parameters of material in ABAQUS
Dilation angle 38
Eccentricity 0.1
Jwo!feo 1.16
K 0.667
Viscosity parameter 0.000 01
10 ABAQUS
Fig. 10 Concrete damage parameter of the specimen
model in ABAQUS
7 ABAQUS

Fig.7 Reinforcement arrangement and ABAQUS

model of the specimen
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Fig. 11  Comparison of the force-displacement

curves of the test and ABAQUS

ABAQUS
8 ABAQUS (
Fig. 8 Constitutive relation of reinforcement in ABAQUS 129 ~ 43 MPa)
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