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Fig.2 Schematic diagram of meso-scale rubber metaconcrete model
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Table 1 Parameters of the material model”* !

Component Density/(kg-m™) Poisson’s ratio Strength/MPa Cio Cy,
Mortar 2100 0.18 35
Natural aggregate 2600 0.14 90
Rubber aggregate 1000 0.492 0.58643 —0.038942
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Fig. 3 Constitutive description of K&C model: (a) meridians of strength surfaces; (b) typical stress-strain curve
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Fig. 6 (a) Schematic diagram of the numerical model and loading curve; (b) stress-time curves
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Fig. 7 Numerical models of the concrete with varying rubber contents
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Fig. 9 Comparison of stress-time curves within the SHPB bars
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Table 2 Parameters of the resonator soft coating and heavy core

Component Density/(kg-m™) Poisson’s ratio Young’s modulus/GPa

Soft coating 900 0.49 0.01

Heavy core 7850 0.30 210
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Fig. 13 Numerical models for NC, RC30, MNC, and MRC30

221 Rig{ETRE

F4 B R A IR R A Sy — o BT oo A ), 7 AV A (2 X ol ok 0 i 1 e B RE IR B 1L
e 52 ) LA LA B B gl 4 b N B AT SRR A A e . BRI, DL SHPB SEIYE 5 ok S A, A A n 2k R,
T 6T 45 1A i TET it AT W (4 MPa) i g 280, ()1 6(a), i BT A4 50 A 78 1T 1) °F- 349 107 7 el e iy 2
FEHEAT FFT 48, LI TE A4 P 0 g 10 1) % 388 K i B rh A O, 45 SR an &1 14 R .

074201-9



%39 % JRIZRINAG - whidi r 280 T AR AR A HR B 1 ) B AR 557

6 4
(a) ——NC —— RC30 (b) —NC
MNC —— MRC30
4l 2.6% — RC30
7 3 MNC
g S £ — MRC30
S 7 1 A = Ne
2 h 1 g 2r RC30
20 £ MNC
i g MRC30
! i 1F |
2 /-
/ \
74 C 1 1 1 1 0 C 1 1 1 I
0 0.2 0.4 0.6 0.8 1.0 0 10 20 30 40 50
Time/ms Frequency/kHz

14 (a) NC, RC30, MNC Fl MRC30 A J7 R 12k & (b) FFT [k
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Numerical Simulation of Rubberized Metaconcrete under Impact Load
ZHOU Rongxin, LIU Ye
(School of Civil Engineering, Hefei University of Technology, Hefei 230000, Anhui, China)

Abstract: To enhance the dynamic performance of existing concrete-like materials, rubber aggregates were
incorporated into a metaconcrete matrix to create a novel impact-resistant material, and the dynamic response
of its mesoscopic mechanical model under impact load was simulated. Initially, the content, gradation,
distribution, and appropriate material models of the specimen components were systematically calibrated and
validated. Subsequently, the wave-damping capacity and the interaction patterns of the components in
rubber-based metaconcrete under impact load were analyzed. In particular, the effect of rubber aggregates on
the failure modes, damage zones, and extent of damage in metaconcrete under high-amplitude loads was
thoroughly examined, and a parameter analysis of the rubber content and particle size was conducted. The
numerical results showed that the addition of the rubber aggregates not only makes the damaged area of the
concrete show dispersed characteristics, but also effectively reduces the degree of specimen damage. Rubber
aggregates enhance the specimen’s toughness and suppress the intensification of damage. However, high
rubber content has a detrimental effect on the specimen’s strength, and leads to a trade-off between damage
suppression and damage exacerbation. To balance these two effects, it is recommended that rubber
aggregates make up 15% to 30% of the total volume of aggregates. These findings demonstrate that
incorporating rubber aggregates into metaconcrete can significantly improve its dynamic performance,
providing a reference for the design and engineering application of impact-resistant materials in the future.
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