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Abstract: Smart materials are the most significant in terms of technology in 21st-century. "Smart 
Materials" have a crucial role in construction technology. These innovative materials constitute an 
important part of smart building systems that are capable to detect its surrounding so that the smart 
materials behave similar to living systems. The design of smart materials involves highly integrated 
components and requires interdisciplinary knowledge. Smart materials are capable of adapting to 
their exterior surrounding.  They alter their properties by applying exterior physical stimuli and thus 
adapt to their external environment in the best possible manner. In the process of adapting to their 
external environment, they involve various energy conversion processes. This mechanical energy is 
converted into electrical energy and vice versa by smart materials during their functioning. Smart 
materials are therefore predetermined and predesigned to perform as sensors and actuators as the 
need be. This paper discusses various types of smart materials used in the construction industry, 
their characteristics and applications in smart infrastructure. 

Introduction 
Great emphasis has been laid on the utility of innovative and smart materials to achieve 
environmental sustainability, cost-efficacy, and safety. Innovative tools and better functioning 
materials are gaining importance to offer state-of-the-art solutions to the long-lasting complication, 
particularly damaging effect on the environment. Smart materials provide varied profits like the 
stability of the structure, environmental protection, and repairability. Smart materials are still 
undergoing study and research to arrive at a new class of materials that shall provide creativity to 
architecture and sustainability to construction in addition to being multipurpose. Thus once 
successfully established, smart materials shall bring a total revolution in the way we perceive and 
look at the built environment. 

Smart materials are defined as specially designed materials that generate a unique favourable 
response to the occurrence of a specific alteration in their surrounding environment. Smart materials 
are thought to be a rational extension of conventional materials further developed for more selective 
and specific performance. Thus smart materials can be compared to living beings as they are 
capable to sense and motivate the response and finally adapt to the resulting new surroundings. In 
other words, smart materials have the ability to alter themselves in reaction to an exterior 
provocation by generating some signal. By using smart materials a complex system comprising of 
individual structure, sensors and actuators can all integrate into a single material, thereby reducing 
total size and intricacy of the system.  

The requirement, characteristics, and benefits of smart materials 
Conventional materials like bricks, cement, mortar, concrete, steel etc are normally required in huge 
quantities in any form of construction. Various building components like footing, walls, slab, beams 
columns, finishing, pipes etc must be appropriately integrated in order to get a homogenous single 
entity. The materials and building components shall be capable to withstand large changes in the 
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