F A5 K5 TH A X o F R (8 A& HF KR Vol.45,No.7
20245F 7 A Journal of Northeastern University ( Natural Science ) Jul. 2024

doi:10. 12068/j. issn. 2024. 07. 016

iRt = RS BRI ERMER B T R

i%}?\ 1,2.3, ’i% ;ﬁ 1,2,3’ tfk ﬂil‘z’a
(1. B ZRIE T R (YD WEITTTT S AR TR 908 R s S22, T4 WY 518055;
2. MR TR G TR AR TR AR IIESS 0 B 0%, &R I 518055,
3. MRIE TR (G BT EAR TR RSN ARG EATRE, &R Bl 518055)

i B R AL T ARSI R 05 BT DR S e S 1 & LA . SR FH N R R ST TR
= A5 R 00 7 00 A P R RN A R B IR T . A =S i A2 B Al R S
XTTRINTZEGE T TR e B0 0 D 3 DO o B AT P A (I ) 3k S A4 BT T 2R DGR S G AT T
TEBFSE . i 22 L 2P RE R A0 0T 24 R B 45 SR, of — AR 1 (R B 45 SR 5 2 B R 45 S A T 0 ¢ 4y
B, A5 80 T 3 R A B S S BGE R SRS 45 G A RIS Has i 08 e s AR B % 3 B b i
FRAST) AT | 7 P A5 31 () 800 B P (i SRS 0L A5 A 1 i 1) g s 25 AL, JT X PR 5030 ) ) 2 PEfig
FIZLEE AL A5 06U S 8 FE G e o

X8 OR: WRIIEERL KRS = e R AR

FESES: TU 528 XEAPRERD: A XE4HS: 1005-3026(2024)07-1037-10

Simulation on Cracking of Random Aggregate Model of
Concrete Three-Point Bending Beam

WANG Qing-yuan"*?, XU Ying"*?, QIAN Sheng'*>"

(1. Shenzhen Key Laboratory of Urban Civil Engineering Disaster Prevention & Reduction, Harbin Institute of
Technology (Shenzhen), Shenzhen 518055, China; 2. Guangdong Provincial Key Laboratory of Intelligent and
Resilient Structures for Civil Engineering, Harbin Institute of Technology (Shenzhen), Shenzhen 518055, China;
3. Shenzhen Key Laboratory of Intelligent Structure System in Civil Engineering, Harbin Institute of Technology
(Shenzhen), Shenzhen 518055, China. Corresponding author: XU Ying, E-mail: cexyx@hotmail.com)
Abstract: Accurate description of concrete crack propagation is of great significance to practical
engineering. This paper adopts the cohesive zone model (CZM) to investigate both the
macro-mechanical properties and the micro-cracking damage behavior of concrete beams in a
three-point bending test. Throughout the study of damage under loading in the three-point
bending test, parametric examinations are conducted on five key factors controlling the cracking
of cohesive elements regarding the case of circulate aggregate, namely type I fracture energy,
type II fracture energy, shear strength, tensile strength and elastic modulus (stiffness). Through
the test results of macro-mechanical properties and micro-cracking, the test results of a group of
specimens and the results of parametric models are reversely analyzed, and the applicable
parameter range of control factors in three-point bending simulation is obtained. Three
computation models with different aggregate areas are established by taking account of the
quantitative aggregate data from specimens with different mix proportions. The parameter range
is then applied to derive quantitative results related to crack propagation. Eventually, the
accuracy of the parameter range is validated against both the mechanical properties and
quantitative crack data obtained from simulations and experiment.

Key words: cohesive zone model; fracture parameter; three-point bending test; crack expanding;
meso-scale
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Two scale meso-model cohesive element
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Fig. 6 Damage images of different tensile stress
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