Mechanical properties and crack-closing performance of shape memory alloy (SMA)
fibre-reinforced concrete

Panwei Du!
Kang Hai Tan'
' Nanyang Technological University

Concrete has excellent compressive strength and durability and is commonly used in
construction. However, concrete is a very brittle material. Moreover, due to the very low tensile
strength of concrete, cracks will be formed easily and propagated rapidly under tensile stress,
making concrete structures less durable. This study aims to improve the ductility of concrete
and explore the crack-closing behaviour by incorporating shape memory alloy (SMA) fibres.
Mechanical properties such as compressive strength, tensile splitting strength and stress-strain
behaviour at ambient and elevated temperatures will be investigated and compared with plain
concrete and steel fibre-reinforced concrete.

SMA fibres used in this study are a Nickel-Titanium type of fibre which have a diameter of 0.8
mm and a length of 50 mm. It has a pre-strain of 4% with a transformation temperature of
around 80 °C. Test results show that SMA fibre-reinforced concrete demonstrates good crack-
closing capacity where the crack width is reduced by 50% (from 1.5 mm to 0.75 mm) upon
reaching the transformation temperature attributed to its shape memory effect and the
associated recovery stress. SMA fibre-reinforced concrete has a ductile failure mode under
compression and tensile splitting. Furthermore, tensile splitting strength of SMA fibre-
reinforced concrete is improved at ambient temperature. However, at elevated temperatures,
the strength reduction is faster due to microcracks generated around SMA fibres.



