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Intelligent Monitoring of Plasma-Modified Carbon Nanotube Concrete at
Bridge Pier Nodes

LI Zhendong, SUN Min"
(College of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract : Three groups of fabricated bridge piers with different connection methods were established, and
plasma-modified carbon nanotube (P-CNT) concrete was used at the connection nodes. Under the action of low cycle
reciprocating load, the resistance value changes of P-CNT concrete at the connection nodes of three groups of
assembled bridge piers under stress were studied, and the possibility of applying P-CNT concrete to intelligent
monitoring at bridge pier nodes was verified. The results show that the P-CNT concrete shows good mechanical
properties and pressure-sensitive properties under the three connection methods. When the concrete at the connection
node is cracked or separated, its resistance value increases suddenly. The incremental change rate increases with the
degree of concrete failure at the node. It shows that the application of P-CNT concrete smart material to the
connection nodes of prefabricated piers can effectively monitor the stress state at the nodes.
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Fig. 1 Size schematic diagram of each group of specimen(size : mm)
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Table 1 Mix proportion of C50 self-compacting concrete

kg/m’

Cement Fly ash Silica fume Sand

Stone Water reducing agent Water P-CNT

424.9 121.4 60.7 782.4
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Fig. 3 Photos of each group of prefabricated specimen
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Fig.4 Photos of copper rod electrode block and specimen
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Fig.8 Resistance change and example photo of each group specimen during node failure
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