FaE ol VRN 2 4 T AR Vol. 41 No.6
2024 11 H Journal of Shenzhen University Science and Engineering Nov. 2024

[ X AKRELH T / Architecture and Civil Engineering )

E TSR T e B A E K3 SZ TRENAITA

KRB, HEE, Bk, Lo, sUE°
D) RS AR SASE T AR, T4 5100065 2) S EEFE /N TRRARAR, i 200122

W OE. AT RN TRALRE L EFITAN Y, TS T HTE T RE LA L
BFECHALZRXIRABMGAAGHARL. ATorBXNELLAEFRE, ZiXERELmMINIEYS
PO HAARERY | ARYE B L TRH) L4 0 A A AR, AT RS L TR L4k A A K R PR AR By R A
PGB E G Hoh . BREW, RBLAMHERERELELTEER X EAEL, MERBELAEL
RARK. B ATRE L LTGRO, FATFETRTAERGFRSH AL, FEFT FHAL LT
2, BRE IR ZLEMAKRTO0 M, RN T Ry @SR A mdEd, KA LEE N RRH
RUER R 093G KRR #3384 . sbsh, R THIREANKLE TR RGO AZE, LIS TRH L LEM A A
45° 8, [ FIXA G TG AR AR, AFRORR T A RS LAY 3 SR A ROH IR R R IE

XEF: Rt 2> B XELSLAEA; R %E; @I g, kiR, RGBT A

RESES: TU528.572 MEkPRERD: A DOI: 10. 3724/SP. J. 1249. 2024. 06730

Failure process and damage behaviour of flattened
Brazilian disc specimens based on
micro-nonuniformity

ZHANG Yafang', YANG Xuechao', OU Chenggui', MA Xingmin’, and KONG Wei’

1) School of Civil Engineering and Transportation, Guangzhou University, Guangzhou 510006, Guangdong Province, P. R. China
2) China Construction Eighth Engineering Division Co. Ltd. , Shanghai 200122, P. R. China

Abstract: To investigate the effect of cracks on the failure behavior of concrete under impact loading, the failure pro-
cess and damage behavior of pre-crack flattened Brazilian discs under dynamic impact loading were systematically
studied. A numerical model incorporating micro-heterogeneity of concrete was established based on split Hopkinson
pressure bar experiments, enabling a quantitative analysis of the influence of different pre-crack inclinations and
strain rates on secondary crack propagation and damage evolution, with consideration of the distribution characteris-
tics of pre-cracks. The results show a significant positive correlation between dynamic tensile strength and strain
rate, and a negative correlation of dynamic tensile strength with the inclination of pre-cracks. The model successfully
simulated the realistic process of crack initiation, propagation, and penetration within the specimens based on micro-
heterogeneity model. When the pre-crack inclination exceeded 60°, the propagation direction of the main crack was
nearly perpendicular to the pre-crack, and the number of secondary cracks increased progressively with the pre-crack

inclination. Additionally, by quantifying the damage degree of the specimens through the number of failed elements,
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it was determined that the damage degree was minimized when the pre-crack inclination was 45°. The research

results can provide a theoretical basis for the dynamic safety design of concrete materials.
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Fig. 1 (a) SHPB test device and (b) test specimens.
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Fig. 2 Dynamic curves of test specimensat (a) low strain rate

and (b) high strain rate.
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Fig.3 Failure mode of all specimens.
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Fig. 4 Numerical modeling process.
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Fig. 5 Statistical number (squares, left vertical axis) and

theoretical probability distribution (line, right vertical axis) of

element elastic modulus.
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Fig. 9 Failure process of the flattened Brazilian disc specimens.
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Fig. 10 Time curves of failure element numbers at (a) low strain rate and (b) high strain rate.
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