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Effect of Carbon Nanotube on Splitting Tensile
Properties of Concrete under Impact Load

LI Zhi-feng' ,LU Feng-ming’
(1. Shanxi Vocational University of Engineering Science and Technology, Jinzhong 030619 , China;
2. College of Architecture , Taiyuan University of Technology , Taiyuan 030000 , China)

Abstract;  Dynamic splitting tensile behavior of carbon nanotube-reinforced concrete was investigated using a
split Hopkinson pressure bar( SHPB) system with Brazilian disc specimens at varying carbon nanotube volume con-
tent (0.1% ,0.2% ,0.3% ,0.4% ,0.5% ). By analyzing the effects of carbon nanotube content and impact rate on
the failure morphology, strength, and dissipated energy of concrete, the splitting tensile properties of carbon nanotube-
reinforced concrete under impact loading were studied,and the toughening effect of carbon nanotubes was analyzed.
The experimental results demonstrate that concrete damage severity exhibits a positive correlation with dynamic split-
ting tensile strain rate. Both dynamic splitting tensile strength and its corresponding dynamic increase factor ( DIF) ,
along with energy dissipation capacity, display significant strain-rate dependency,revealing pronounced rate-strength-
ening effects. The dynamic splitting tensile strength, DIF , and dissipated energy of concrete exhibit a non-monotonic
relationship with carbon nanotube content, initially increasing before reaching an optimal threshold and subsequently

decreasing. Similarly, the strain-rate strengthening effects on both dynamic splitting tensile strength and energy dissi-
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pation capacity exhibit a comparable trend: an initial enhancement followed by attenuation with increasing carbon

nanotube concentration. The optimal carbon nanotube content is determined to be 0.3% ,demonstrating maximum en-

hancements of 49.76% in dynamic splitting tensile strength and 212.45% in energy dissipation capacity.
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Carbon nanotube

R1 BAREHRARSH

Table 1 Technical parameters of carbon nanotube

e 1 AR o . 1% Pipe diameter/nm
VISUN ali K S ?\:{ o W HE Density/ /;: "
Appearance Purity/%  Length/pum pectiic surtace (g+-em™) Iz Wit
bp area/(m” - g7l ) External diameter Inner diameter
NS
AREHA >95 10 ~30 300 2.1 5~15 2~5

Black powder




22 W

2026 £ 3 H

R OB I 26 R A KA G Sl IR B 1, B 44 K
EAEIREE - BRI AR BRI AT ot T
0.1% .0.2% .0.3% .0.4% 0. 5% Ti Rk 4 K AL 1A
BUBTE . BROKE MR TR BE LAY B Hbin e 2

7, Ho PGSR R A B AR 44 K A (1) 34 3 TR B 1,
CNTMC, ~ CNTMC, 4y 5| £ n ik K E B B N
0.1% ~0.5% HIRRI K E BRI EE L .

*2 RETHESL($A.kg/m’)

Table 2 Mix ratio of concrete ( unit:kg/m’)
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Fig. 2 Carbon nanotube dispersion
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Fig. 3 Platform brazilian disc specimen
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Fig. 4 Static splitting tensile test( unit;mm)
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Fig. 6 Dynamic splitting tensile failure morphology of PC and CNTMC
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Table 3 Dynamic splitting tensile test results of concrete
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Fig. 8 Static splitting tensile strength of PC and CNTMC
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Fig. 7 Dynamic splitting tensile strength of PC and CNTMC
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