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Application of Cohesive Zone Model in Discrete
Element Simulation of Foamed Asphalt Mixture
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Abstract: This study dealed with the applicability of Cohesive Zone Model (CZM) on the cold—mix foamed as—
phalt concrete by analyzing the results of both numerical simulation and laboratory tests comparatively and statisti—
cally. Based on CZM, 3D model specimens were built up for cold—mix foamed asphalt concrete by applying Matlab
Convex Hull Algorithm and 3D ODEC Algorithm. Meanwhile, virtual splitting tests of the mixtures with different
gradations were also carried out. The study indicates that the combination of Convex Hull and 3D ODEC Algorithm is
able to simulate the coarse aggregates angularity. The simulated trend of strength—deformation curve obtained from
the virtual splitting test is similar to the actual pattern, which suggests that the CZM—based 3D discrete element sim—
ulation can be applied to the design of cold—mix foamed asphalt concrete.
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Fig.1 Bilinear cohesive zone model
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Tab.1 Foamed asphalt mixture gradation

Fite ARSI 8 3 R/ %

P 265 19.0 16.0 132 95 475 2.36 1.18 0.6 0.3 0.15 0.075

fmm D, D, D, D, D Ds D, Dy Dy D Dy Dn
| 100 93.8 86.4 778 63.7 455 30.3 213 149 102 6.4 3.9
G2 100 98.3 94.1 88.1 738 499 318 22.0 15.1 10.1 6.3 3.9
%3100 96.4 91.0 84.0 702 492 322 224 15.6 10.5 6.6 4.0
G4 100 100 97.0 91.9 715 51.0 32,0 21.9 149 9.9 6.2 3.9
I 5 100 100 96.7 91.1 75.0 450 26.5 17.7 117 76 50 35
HE6 100 97.8 93.1 86.6 719 479 30.3 209 143 9.9 6.1 338
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Tab.3 Micro—parameters of foamed asphalt mixture

LML BRI FEHE Fad

T2y Detacoh
F/(Nem) ff( Nem)  PUEC (Nem™)

WITHK 2 1.0x10° 5.0x10° 03  9.5x10° 045

ORI S5

o 1.0x10° 5.0x10° 03  9.5x10° 045
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Fig.7 Comparison of Gradation 1 between indoor

test and virtual test
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Tab.5 Test of water consumption during blending
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Fig.11 Indoor splitting test data of each gradation
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