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Experimental Study on the Dynamical Mechanical Performance of

Nanomodified Recycled Aggregate Concrete
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Abstract: The dynamic mechanical performances of recycled aggregate concrete (RAC) incorporating
with 1% to 2% nano-SiO, or nano-CaCQ; were tested by Split Hopkinson Pressure Bar (SHPB). The
effects of different kind is of nanoparticles and different dosages on the mechanical performances of RAC
were investigated. The results revealed that RACs with nano-SiO; and nano-CaCQj all zhowed higher dy-
namic compressive strength than the control RAC, and the nano-SiO, was more effectire than nano-CaCO;
in enhancing the dynamic compressive strength of RAC.But RACs with high dosage of nano-SiO; or nano-
CaCO; usually showed lower dynamic compressive strength than that of low dosage one,and the RAC in-
corporating with 1% nano-SiO, achieved the highest dynamic compressive strength.Nano-CaCQj; exhibited
more advantage in improving the deformation performance and energy absorption capacity of RAC. Both
nano-Si0; modified RAC and nano-CaCO; modified RAC showed lower dynamic increase factor than
control RAC.
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Tab.1 Physical properties of recycled coarse aggregate

N W FRWEE kR

Rk
- /mm /(kg+*m ) /(kg+*m %) /%
Elg=g 5~20 1235 2 637 8.54
R2 K SO, HAEISR
Tab.2 Properties of nano-SiO,
b SMR [E& /% RifE/nm pH

WK SIO; S HGR  EIHIA 30 15 £5 9~11

R3 4K CaCO; MEREIRIR
Tab.3 Properties of nano-CaCO;

S S i/ % kifg/nm pH

gk CaCO; 3K HEMA 98.5 15~40 8§~9
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Tab.4 Mix proportions of nanomodified

recycled aggregate concretes

K/ w/ wEy K/ WOk, NS/NC

i (kg * m3) (kg +m3) (kg m3) (kg+m3) (kg m3) (kg+m?)
RAC 287.4 682.1 1266.7 224.6 2.2 0
RNS-1  284.5 682.1 1266.7 217.9 2.2 9.6
RNS-2  281.7 682.1 1266.7 211.2 2.2 19.2
RNC-1  284.5 682.1 1266.7 224.6 2.2 2.9
RNC-2  281.7 682.1 1266.7 224.6 2.2 5.8
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Fig.1 Splitting Hopkinson pressure bar system
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Fig.2 Failure patterns of nanomodified RACs
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Fig.3 Stress-strain curves of

nanomodified RACs
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nanomodified RACs
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nanomodified RACs
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Tab.5 Parameter of fitting formula
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Fig.7 Dynamic peak strain of

nanomodified RACs
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nanomodified RACs
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