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ABSTRACT 

A building structure or one of its components has deteriorated or become unstable when it is 

said to be deteriorating due to mechanical, physical, chemical, environmental, and external 

forces. It is caused by human, chemical, and environmental factors, such as solar radiation, 

temperature effects, humidity, moisture, biological agents, solid liquid or gaseous air 

pollutants, ground salts and waters, and wind movements, earthquakes, cyclones. The 

construction is complete when occupants use the building to its optimum capacity and 

preserve its resources for as long as possible. The most important details are that building 

deterioration is caused by an aggressive environment, the use of deleterious raw material of 

local fine aggregates or creek sand with a high content of salt, and the durability of 

individual building materials and structures built of them. Concrete is the most used material 

on Earth, Its main binder, Portland cement, is responsible for 80% of the total CO2 emissions 

and is expected to increase by 200% by 2050. High performance thermal insulator materials 

are necessary for eco-efficient construction, such as nonporous thermal insulators and 

partial vacuum thermal insulators. Nano clay modifications can increase stiffness and ageing 

resistances, and silica nanogel can be used to construct highly energy-efficient windows. A 

recent report shows that the need for energy-efficient buildings is rising quickly on a 

worldwide scale. Recent nanotechnology achievements have led to materials and 

technologies with exceptional performance and biodegradability, such as abalone shells 

made with 0.2 mm thickness layers, spider silk with a strength/mass ratio that exceeds steel, 

and natural glue produced by mussels and barnacles. Emerging technologies such as 3D 

printing, artificial intelligence, augmented (mixed) reality, building information modelling 

(BIM), drones, mobile technology, robotics, and virtual prototyping offer increased 

efficiency. 

 

Keywords: Emerging materials, emerging technology, building deterioration,  

 

INTRODUCTION 

A building structure or one of its 

components has deteriorated or become 

unstable when it is in a state of 

degradation. Mechanical (wear and tear, 

fatigue, impact, or overloading), physical 

(thermal change, volume change, cracking, 

shape deformation, freezing and thawing), 

chemical (electro chemical reactions like 

corrosion), and biological (bacterial 

development) factors all contribute to the 

degradation process. Human factors (lack 

of maintenance personnel, misuse of the 

structure), chemical factors (corrosion), 

environmental factors (sunlight, 

temperature effects, humidity, moisture, 

biological agents, solid, liquid, or gaseous 

air pollutants, ground salts and waters), 

and external forces (wind movements, 

earthquakes, cyclones) are all factors that 

contribute to the deterioration of a 

material. It is pertinent to note that fire and 

life safety aspects should also be 

considered with respect to the usage of the 
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materials in the buildings[1-3]. Depending 

on the region's functional needs, an urban 

area may have a variety of building types. 

There are several structures being built at 

any one moment in various locations 

across the city. For a given location, the 

building process is virtually always the 

same regardless of the needs, design, scale, 

or time involved. When people occupy the 

building and use it as intended, the 

construction is deemed to be finished. The 

building's resources should be used to the 

fullest extent feasible by the tenants while 

simultaneously being preserved for as long 

as possible. Building flaws may become 

apparent at some time over their lifespan, 

although they may be prevented for the 

building deterioration takes place very first 

in an aggressive environment.  

 

The building collapse takes place every 

year during monsoon. The use of harmful 

raw materials, such as local fine 

aggregates or stream sand with a high 

percentage of salt, is another key cause of 

building degradation, even though the 

harsh environment accelerates the process. 

It is believed that the period of usage 

under preservation of their original 

qualities is determined by the durability of 

individual building materials and of the 

buildings created of them. The main 

derivations of this phrase are the terms 

corrosion and degradation. Metals, 

reinforcing steel, and polymers are all 

susceptible to corrosion [1].  

 

We use the word "deterioration" to 

describe silicate construction materials like 

concrete, plasters, and mortars. Concrete 

deterioration is the slow and irreversible 

permanent decay of its fundamental 

qualities that causes it to crumble. The 

examination of concrete and material 

degradation in construction. The primary 

framework for assessing structures is their 

durability and awareness of their features. 

The type of construction material selected 

has a significant impact on how much 

environmental degradation is felt. The 

structure of the building does not have a 

huge impact. Local availability and 

transportation restrictions in the past 

heavily influenced the types of 

construction materials. This fact still has 

an impact today since tradition still 

influences the choice of building materials, 

particularly when it comes to privately 

constructed homes. 

 

LITERATURE REVIEW 

Buildings are constructed with the 

intention of creating a safe, private 

environment for a variety of activities that 

would take place over an extended length 

of time. Regular user upkeep will 

guarantee the building's proper operation 

throughout its lifespan. But as time and 

use pass, its life expectancy declines, 

which causes the structure to deteriorate. 

Building degradation can also result from 

improper maintenance and a lack of 

maintenance procedures, which shortens a 

building's lifespan compared to the ideal 

time frame. Such neglected structures are 

more prone to damage from a variety of 

internal and external sources, leading to 

flaws in both their structure and each of 

their constituent components.  

 

This essay emphasises the value of 

building upkeep by examining 

construction flaws. It is carried out by 

examining an ancient, abandoned building 

to find flaws in its current condition 

through observation and the research of 

many variables and causes that contributed 

to its decline. This study will be useful in 

understanding the significance of building 

maintenance that is to be performed jointly 

by the building's occupants, in identifying 

maintenance practises to prevent or protect 

the building from similar defects, and in 

proposing repair strategies needed to 

return any building to a functioning state 

in the event that similar defects are caused. 
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To assist maintenance and/or rehabilitation 

planning procedures, it has become more 

crucial in recent years to develop 

approaches for accurate degradation 

evaluation of civil structures over the 

course of their life cycles [2]. To solve this 

problem, a number of methods have been 

developed, mostly utilising Bayesian 

probabilistic model updating techniques 

with some ability to account for 

uncertainty throughout the updating 

process [3]. However, compared to their 

deterministic alternatives, such as 

traditional or hybrid ways of sensitivity-

based model updating, it is frequently 

discovered that Bayesian model updating 

strategies are complicated and 

computationally inefficient. But for 

complex assessment applications like 

degradation evaluation, deterministic 

model update approaches are still in their 

infancy [3].  

 

This study proposes a unique technique for 

assessing the degradation of building 

structures under service-ability loading 

situations that addresses these problems. It 

is based on an enhanced hybrid model 

update approach that makes use of long-

term monitoring data. Initially, a 

straightforward yet efficient technique is 

used to simulate the degradation process 

under serviceability loading 

circumstances. This is then improved 

using creative ways to categorise structural 

parts and effectively deal with 

measurement and update uncertainties [4]. 

An example of a benchmark 10-story 

reinforced concrete structure that is fitted 

with a long-term structural health 

monitoring system is used to demonstrate 

the efficacy of the established technique. 

The type of construction material utilised 

has a major impact on how much 

degradation is noticeable. The building 

structure does not have a huge impact [5]. 

Local availability and transportation 

restrictions in the past heavily influenced 

the types of construction materials. Even 

now, when tradition still plays a role in the 

choice of materials, this fact has an impact. 

As mentioned in the previous sections, the 

integrity and insulation also plays an 

important role in the fire safety of the 

building in which these materials have 

been used [9,10]. Reinforced concrete is 

still the most common material used in the 

construction of roads, bridges, buildings, 

and other infrastructures.  

 

The demand for this material is expected 

to increase in the future due to the rise of 

infrastructure needs in developing and 

industrial countries. Most of this 

deterioration is the result of corrosion of 

the steel in steel structures or the steel 

reinforcing bars (rebar) embedded in the 

concrete structures. As we know ordinary 

Portland cement (OPC) production causes 

between 0.8 and 1 ton of carbon dioxide 

(CO2) emission for every ton of cement 

produced which corresponds to 5%–10% 

of global CO2 emissions. Most of this 

deterioration is the result of corrosion of 

the steel in steel structures or the steel 

reinforcing bars (rebar) embedded in the 

concrete structures.  

 

The study of sustainable construction is 

being developed by academics and 

engineers on the basis of new low-energy 

construction materials along with 

structural design optimisation in response 

to the challenge of deterioration of those 

ageing concrete structures and the demand 

for low carbon footprint and durable 

infrastructure. 

Maintenance and rehabilitation are 

considered key factors in buildings’ 

sustainability since these interventions 

increase the service life of 

buildings[11,12]. Modern "green" building 

materials may be modified or developed to 

meet specific needs by manipulating its 

microstructure, and they have been 

suggested as potential replacements for 
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traditional building materials. This issue 

emphases on the most recent 

advancements in "Emerging Construction 

Materials and Sustainable Infrastructure". 

In this special issue, studies examine 

unique prefabricated constructions' 

behavior using experimental and 

computational methods. Structures include 

demolished concrete structures, high-

performance concrete structures, and 

steel–concrete composite structures.  

 

The behaviour of a number of novel 

structural forms is described and 

examined. To support logical and 

technically sound decisions regarding 

maintenance and rehabilitation actions, it 

is crucial to diagnose the pathology of the 

building. With a dependable diagnosis, the 

probable causes of anomalies can be 

precisely identified, and the correction 

measures adopted can be more compatible 

with the existing elements, ornamental the 

building's durability [6]. The most popular 

method for finding abnormalities in a 

structure is visual examination, and in 

many circumstances this method is enough 

to justify the decision to take action. The 

pathological phenomena is complicated, 

and the reported abnormalities may be a 

sign of additional problems or they may 

not be apparent from a straightforward 

visual inspection.  

 

In order to automate the gathering of 

trustworthy on-site data and so minimise 

the uncertainty of the diagnosis, this 

research aims to address the application of 

new technologies on the diagnosis and 

anamneses of building degradation.  The 

application of these approaches can 

support current inspection methodologies, 

which have been tried and verified and are 

mostly based on visual evaluation of the 

state of deterioration of the building's 

components.[14-17]. 

 

 

DISCUSSION 

As that the demand for Portland cement is 

expected to increase by almost 200% from 

2010 levels by 2050, reaching 6000 

million tonnes annually, this is especially 

serious seeing the present condition of 

climate change. 

 

A variety of attachments to or 

implantations into the concrete 

components were needed for the 

evaluation of concrete constructions. This 

expensive procedure has the risk of 

causing property damage and concrete 

degradation if implanted devices are used. 

The use of nanoparticles can also increase 

the lifespan of asphalt-binder pavements. 

By using nanoclay alterations, the stiffness 

and ageing resistances are enhanced. 

Additionally, nanoclay lessens the chance 

that moisture can harm asphalt mixtures. 

By definition, the best example of an 

infrastructure material is concrete. It is by 

far the most consumed material on Earth, 

with a current consumption rate of about 

10 km3/year. For instance, 2, 1.3 km3, 0.1 

km3, and 0.1 km3 of baked clay, wood, 

and steel are all utilized in construction. 

The main binder of concrete, Portland 

cement, is responsible for over 80% of all 

CO2 emissions from concrete, which 

represent 6-7% of all CO2 emissions on 

Earth. 

 

Another crucial reason in the high 

environmental effect of the construction 

sector is the high energy consumption of 

buildings, which accounts for around one-

third of world energy consumption and a 

large share of greenhouse gas emissions 

[7]. Additionally, as windows account for 

the bulk of energy losses in buildings, 

using silica nanogel to make extremely 

energy-efficient windows is a crucial 

application of nanotechnology. Although 

the amazing nanotech discoveries in the 

field of thermal insulator materials appear 

promising, they were not motivated by 
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environmental concerns but rather by the 

energy efficiency market's huge profit 

margin. According to a recent survey, the 

world market for energy-efficient 

buildings [8]. More than 40% of the 

energy used and greenhouse gas emissions 

in Europe are attributed to buildings. New 

construction, however, has a little 

influence on total energy savings since it 

makes up such a small portion of the 

existing building stock. As a result, these 

structures provide the most potential for 

increasing energy efficiency. As a result, it 

is believed that eco-friendly building 

requires high performance thermal 

insulator materials. Nonporous thermal 

insulators and partial vacuum thermal 

insulators are two examples of these. [8] 

 

Fig.1:Nanotechnology and its application on high performance thermal insulation  

materials. [9] 

 

This is equivalent to picking the lesser of 

two evils because practically all building 

products are not ecologically friendly. 

Being unable to account for any future 

environmental catastrophes linked to the 

exploitation of raw materials is another 

flaw in LCA. This makes new, really 

ecologically friendly building materials 

necessary because it is nearly hard to put 

these ideas into practise. A holistic method 

of appreciating the possibilities of natural 

systems includes a creative approach to 

addressing these and other contemporary 

technology issues encountered by human 

society. A solution to the aforementioned 

issues could be offered by recent advances 

in nanotechnology that allow for the 

reproduction of natural systems. Over 

millions of years, these systems have been 

continuously improved, creating materials 

and "technologies" that operate very well 

and are completely biodegradable. A 

''mortar'' of calcium carbonate crystals that 

are 0.5 lm thick and bound collectively 

with a protein, for example, is used to 

create the 0.2 mm thick layers that make 

up abalone shells. In the end, a composite 

material that is 3000 times more durable 

than calcium carbonate crystals is 

produced. The strength-to-mass ratio of 

spider silk, which is higher than that of 

steel and has a toughness level above that 

of Kevlar fibres, serves as another 

illustration. The natural glue made by 

barnacles and mussels is another 

biomimicry-related discovery that is 

particularly beneficial for the building 

industry. The eco-efficiency of building 

materials may undergo drastic changes in 

the future thanks to biotechnology, which 

might become a hot sector. [9] 

Construction methods had not evolved 

much until around the 1960s. Emerging 

technologies have introduced new methods 
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of carrying out jobs ever since, beginning 

with the introduction of computer-aided 

design. This is important since there is still 

opportunity for development when the 

efficiency of traditional construction 

methods reached a plateau. The building 

information modelling (BIM), drones, 

mobile technology, robots, and virtual 

prototyping are some of the key new 

technologies that have recently joined the 

sector. Artificial intelligence, augmented 

(mixed) reality, and 3D printing are all 

important developing technologies. 

Through improved efficiency, all of these 

technologies claim to provide value. 
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