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Mesoscale study on the influence of aggregate irregularity
on uniaxial compressive properties of concrete

ZHOU Guantao ,XU Zhihong, LIU Cong

(School of Science,Nanjing University of Science and Technology,210094 Nanjing, China)

Abstract; In order to determine the influence of aggregate irregularity on the mechanical properties and
failure morphology of concrete , Python programs were developed to generate randomly distributed aggregate
models with different sharpness in ABAQUS, and the O-thickness cohesive element and variable-thickness
solid interface transition zone (ITZ) were established respectively. First, the reliability of model was deter-
mined by changing mesh size and friction coefficient between the loading pad and concrete compared with
the experiment. Then ,the quality of two I'TZ modeling methods was analyzed. Finally ,the uniaxial compres-
sion mechanical behavior of the three-dimensional meso-concrete model was analyzed from the aspects of

stress-strain curve, fracture propagation, and energy dissipation. The simulation results show that the 0

Y4 B 5 :2023-05-12

EEWH : [FRE ARSI H (No. 11802132)

BEEE ARESL, #U% ., E-mail;xuzh@ njust. edu. cn

SRR AR, Rkt VIR, EORLAS AL U BE X TR BE - Bl 52 He PR RE S e BB T TR [T I 22731k, 2025 ,42(6) :1292-1300.
ZHOU Guantao, XU Zhihong, LIU Cong. Mesoscale study on the influence of aggregate irregularity on uniaxial compressive properties of con-
crete[ J]. Chinese journal of applied mechanics,2025,42(6) ;1292-1300.



6 31

JEEEE , A5 BN RL DU 2 o) TR E - B A 32 T P RE 52 ey B (LT Y 1293

thickness cohesive ITZ and the solid thickness ITZ model can predict the compressive strength of concrete ,

and the stress-strain curve and failure morphology of the ITZ model with solid thickness are more consist-

ent with the experiment. The fracture propagation of concrete is obviously affected by the shape parameters

of aggregate. The interior and surface of the spherical aggregate model are penetrating cracks. The strain

energy of polyhedral aggregate model is larger,and there are many micro-cracks in the concrete ,the possi-

bility being compressed and destroyed into more fragments is higher. With the increase of aggregate irregu-

larity , the compressive strength of concrete increases slightly,but the peak strain is not affected.

Key words:3D mesoscale concrete; aggregate; cohesive element; numerical simulation; crack propaga-

tion
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T 2.36 100 0
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Fig.1 Aggregate modeling process
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Fig. 10 The ITZ and overall model damage zone of different ITZ models under uniaxial compression at each strain moment
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