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Macroscopic and Microscopic Properties of Mussel
Coarse Aggregate Concrete

ZHONG He, ZHAO Yuxi, MENG Tao

(College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China)

Abstract: In order to increase the consumption of shellfish waste and realize the recycling of resources, the mussel
coarse aggregate was used to replace the natural coarse aggregate. The mussel coarse aggregate concrete with the
substitution rate of 15%, 30%, 45%, 60% and 100% was prepared, and its macro and micro properties were
studied. The results show that the mussel coarse aggregate has a high content of inorganic calcium, but as a substitute
for natural coarse aggregate, the physical properties of mussel coarse aggregate are weaker than that of natural coarse
aggregate because the water absorption is 2.4 % , the apparent density is 2 402 kg/m®, and the crushing index is
68.2%, which exceeds the requirements of the specification. With the increase of the replacement rate of mussel coarse
aggregate, the mechanical properties of mussel coarse aggregate concrete decrease. The main reason for the
deterioration of concrete performance is the defect area in the interface transition zone between mussel coarse
aggregate and mortar. The mix design shows that when the replacement rate of mussel coarse aggregate is 30% ,
the mussel coarse aggregate concrete with C30 strength can be prepared.
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Table 1 Mix proportions of mussel coarse aggregate concrete

Replacement rate of mussel

3

Mix proportion/(kg+-m *)

Group coarse aggregate/ % Natural coarse Mussel coarse Natural fine Cement Water Water reducing
aggregate aggregate aggregate agent
MU-0 0 808. 0 0 689.0 484.0 155.0 3.9
MU-15 15 675.0 119.0 678.0 500. 0 160.0 4.0
MU-30 30 549.0 235.0 668.0 516.0 165.0 4.1
MU-45 45 425.0 348.0 658.0 531.0 170.0 4.3
MU-60 60 304.0 457.0 648.0 547.0 175.0 4.4
MU-100 100 0 726.0 619.0 594.0 190.0 4.8
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Table 2 Other mechanical properties of mussel coarse aggregate concrete
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