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Table 1 Material parameters of each component of concrete
/ / / /
Moh lomb MPa MPa °© MPa
onr-couto 5000  0.23 100 70
e 26000  0.20 3.0 50 2500
20000 0.18 1.7 45
28000 0.167 2.5 55 5000
Drucker-Prager 13,
100 mm 200 mm 150 mm x 150 mm x 150 mm
150 mm x 220 mm x 1 600 mm 150 mm x
220 mm x 220 mm Drucker-
Prager
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Fig.2 Damage distribution in longitudinal section

and transverse section under limit loads
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Fig.3 Relationship between tensile stress
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Fig.4 Splitting damage distribution
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Fig.6 Damage distribution in concrete block under uniaxial compression without consideration of friction effect



3 323

3.4 aor —=— 0,=03=()MPa
35¢ — 0,=0;=0.291 MPa
30 + —a— 0,=03=(.656 MPa
—— 0,=03=1.320MPa
2 —~ 6,=0,=1.703 MPa

o1/MPa

0.0016  0.0024 0.0032

&

0.0008

7

Fig.7 Stress-strain curves for different confining pressures

8 . 8 A,
B.
25¢
30
25t 20¢
£
g 20 + S 15
S 5t 3
S 10}
10 - = Ac=1.5, Bc=2000 = dc=15, B.=1500
- Ac=1.5, Bc=1500 5L —-Ae=1.2, B.=1500
51 - Ae=1.5, Be=1000 - Ae=1.0, Bc=1500
0770.0004  0.0008 0.0012 0.0016 0.0020 0.0004 00008 00012 00016 0.0020
€ €
(2) By (b) Ac FyFEHY
8
Fig.8 Effect of mortar damage parameters on compression property of concrete
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Fig.10 Damage distributions in three random transverse sections located at the middle of beam
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Fig.13 Effects of interface softening modulus E; and
mortar damage parameter A on bearing capacity

11
Fig.11 Damage process for longitudinal section

in lower part at the center of beam
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Fig.12 Effect of interface strength
on bearing capacity
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Fig.14 Effect of damage parameter A on
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Numerical simulation of meso-damage process for concrete material

XIA Xiao-zhou ZHANG Qing TANG Shu-jun
College of Civil Engineering Hohai university ~Nanjing 210098 China

Abstract In mesoscopic aspect concrete was taken as a three-phase composite consisting of cement mortar matrix

aggregates and their interfaces. By use of gradually-transitional mesh generation method the random distributed
aggregates  the interfaces and the mortar matrix are meshed in turn. By deletion of the redundant nodes and reordering of
the nodes a meso-finite element model for 3D randomly distributed aggregates was finally established. The model was
applied to numerical simulation of uniaxial tensile test uniaxial compression test splitting tensile test and bending test
of beam. The deformation characteristics failure modes and the carrying capacity under different interface parameters

different mortar damage parameters and different loading patterns were analyzed and the meso-mechanism of some macro-

mechanical performances of concrete such as strain softening and shear dilatancy was discussed.

Key words random aggregate distribution gradually-transitional mesh generation three-dimensional meso-numerical

model numerical experiment Mazars damage constitutive model





