






















Effects of MHD and Thermal Radiation
on Unsteady Free Convective Flow
of a Hybrid Nanofluid Past a Vertical
Plate

V. Rajesh , M. Kavitha , and M. P. Mallesh

Abstract This paper investigates the enhancement of natural convection heat
transfer using hybrid nanofluids over a moving vertical plate. Two different kinds
of fluids, namely Cu − Al2O3/water and Cu/water, are selected for investigation.
The principal equations modelling the flow are solved using a robust finite differ-
ence numerical method. Impacts of main parameters, such as magnetic parameter,
radiation parameter, Grashof number, and nanoparticle volume fraction, are anal-
ysed on skin friction coefficient, velocity profiles, Nusselt number, and temperature
profiles. The numerical results are validated by comparing them with analytical
correlations. The present work finds application to the cooling of nuclear reactors,
microelectronics, and solar energy conservation systems.

Keywords Unsteady flow · Free convection · Hybrid nanofluid · Vertical plate ·
Finite difference numerical method · Magnetohydrodynamics (MHD) · Thermal
radiation

1 Introduction

Magnetohydrodynamic nanofluid flow problems play a prominent role in industries
such as oil exploration, geothermal energy extractions, and boundary layer control
due to the interaction of electrically conducting fluid and magnetic field in aerody-
namics, MHD power generators, pumps, bearings, and electromagnetic accelerators.
Sparrow and Cess [1] studied the magnetic field’s effect on the natural convection
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Abstract

The present study explores the impact of heat generation and ther-
mal radiation on the time-dependent free convective flow of a hy-
brid nanofluid past a vertically oscillating porous plate.The nonlin-
ear partial differential equations, which control the transport phe-
nomena, are transmuted into dimensionless form with appropriate
parameters. The resulting equations with appropriate boundary con-
ditions are solved numerically with the aid of the Galerkin finite el-
ement method. The impact of sundry parameters such as Thermal
Grashof number (Gr), Radiation Parameter (N), Heat generation Pa-
rameter (Q), Time (t), Nanoparticle Volume fraction of Al2O3 (δ2),
Suction Parameter (λ ), Nusselt number (Nu), Skin friction coeffi-
cient (Cf ) that controls the flow velocity and temperature distribu-
tions are evaluated extensively with the aid of graphs and tables.
Moreover, a comparison between the regular Silicon dioxide water
(SiO2 −H2O) nanoliquid and Silicon dioxide/Aluminum oxide water
(SiO2 −Al2O3 −H2O) hybrid nanoliquid is provided in skin friction
and heat transfer enhancement. The present numerical solution is
in good agreement with the analytical solution for the special cases
of the problem. The current investigation is of immense apropos in
the cooling of nuclear reactors, microelectronics, electromechanical
systems, and drug delivery in chemotherapy.

©2023 L&H Scientific Publishing, LLC. All rights reserved.

1 Introduction

Analysis of unsteady thermal convective circulations induced by thermal buoyancy forces acting over
an upright plate in a fluid accompanied by a porous medium is popular in several natural phenomena
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ABSTRACT: 

 
Modern society is the pervasive use of electric power producing electromagnetic Fields (EMFs) and light at night (LAN). This has 

resulted in the indiscriminate use of electrical and electronic gadgets which release Electromagnetic Radiations, which are supposed to 

cause the biological effects by some scientists. However ELF- EMFs and LAN are hypothesized to be responsible for the changes in 

hormonal configurations leading to development of cancer in women particularly nurses who are occupationally exposed to ELF- 

EMFs and LAN. The blood samples of 342 exposed subjects and 150 non exposed individuals were analyzed. Plasma melatonin was 

measured by Radioimmunoassay (RIA), DNA damage was studied by alkaline comet assay along with Micronucleus Test and RT-

PCR. Our results suggest that the plasma melatonin levels were significantly suppressed in the occupationally exposed subjects (p < 

0.05), and DNA damage ranged between 8µm to 10µm. Group-C exposed subjects sown more DNA damage. The occupationally 

exposed subjects were found to be vulnerable for electromagnetic stress with decreased melatonin concentrations, increased DNA 

damage. 

 

KEYWORDS: ELF-EMFs, Melatonin, Light At Night, Comet Assay, DNA damage, MNT and RT-PCR. 

INTRODUCTION: 

The generation, distribution, and use of electric power is a hallmark of modern life. Most of us are depending on the wireless 

communications like cell phones, internet, satellite devices, Wi-Fi, personal systems etc. Due to this humans as well as other living 

beings are continuously exposed to the EMFs day and night in an extreme way1,2. The extensive use of technology generates Electro-

Magnetic Fields (EMFs). EMFs are supposed to increase temperature of live tissue and have thermal effect on bio-organisms. These 

effects can change membrane electric potential and ion distribution and finally can disrupt biochemical reactions in cells. However, a 

few experiments have shown a thermal cellular effects of EMFs3.   

These EMFs are supposed to have effect on endocrine system, particularly pineal hormone-melatonin. Several studies have also 

reported an association between exposure to ELF-EMFs and neurodegenerative disorders4,5. Electric power resulting in exposure to 

light at night (LAN) and anthropogenic electromagnetic fields is likely to decrease the melatonin levels. The role of melatonin in 

circadian regulation and prevention of cancer is well established. There is mounting evidence of an association between night shift 

work and breast cancer risk which is of increasing concern6,7. Some studies have evaluated the evidence linking women’s occupation 

and workplace exposures to breast cancer. Overall, the data do not suggest that occupational exposures to EMF increases the risk of 

breast cancer8. 
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ABSTRACT 

 

During one decade, an increasing percentage of world population has to be attributed to an array of 

environmental, health and lifestyle factors. The potential effect of extremely low frequency electromagnetic 

fields (ELF-EMFs) emitted from electrical and various electrical devices in the occupational environment 

and light at night (LAN) to elicit biological response are a major concern for the public and scientists. 

Controversial genetic and oxidative stress effects have been reported by these polluted environments. Hence 

this study was undertaken with a purpose to evaluate melatonin hormone and oxidative stress markers in 

exposure workers along with cumulative effects of smoking and drinking. The study subjects (n=342) 

included night shift workers  for more than 2 years with age, gender, socioeconomic status matched non 

exposure controls (n=150). Self reported symptoms were sought using questionnaire. Plasma Melatonin was 

evaluated using radioimmuno assay. Oxidative stress was estimated by measuring plasma malondialdehyde 

(MDA), serum nitric oxide (NO) and erythrocyte catalase levels. When the data of exposed subjects was 

analyzed, a significant decrease in melatonin levels was observed. Plasma MDA levels demonstrated a 

significant increase in one sub-group. The serum NO levels and erythrocyte catalase levels shows a  

significant increase. The cumulative effect of a chemical agent or environmental pollutant could be a possible 

contributor in enhancing the adverse effect of extremely low frequency electromagnetic fields. Certain 

caution is necessary. 

 

Keywords: ELF-EMFs, Melatonin, Light at Night, Oxidative Stress, MDA and NO 

 

 

 

 

INTRODUCTION 

 

The generation, distribution, and use of electric power is a hallmark of modern life. Most of us are depending on the 

wireless communications like cell phones, internet, satellite devices, Wi-Fi, personal systems etc. Due to this 

humans as well as other living beings are continuously exposed to the EMFs day and night in an extreme way [1,2]. 

The extensive use of technology generates Electro-Magnetic Fields (EMFs). EMFs are supposed to increase 

temperature of live tissue and have thermal effect on bio-organisms. These effects can change membrane electric 

potential and ion distribution and finally can disrupt biochemical reactions in cells. However, a few experiments 

have shown thermal cellular effects of EMFs [3].   

 

These EMFs are supposed to have effect on endocrine system, particularly pineal hormone-melatonin. Several 

studies have also reported an association between exposure to ELF-EMFs and neurodegenerative disorders [4,5]. 

Electric power resulting in exposure to light at night (LAN) and anthropogenic electromagnetic fields is likely to 

decrease the melatonin levels. The role of melatonin in circadian regulation and prevention of cancer is well 
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Abstract 

During one decade, an increasing percentage of world population has to be attributed to an array of environmental, 
health and lifestyle factors. The potential effect of extremely low frequency electromagnetic fields (ELF-EMFs) emitted 
from electrical and various electrical devices in the occupational environment and light at night (LAN) to elicit biological 
response are a major concern for the public and scientists. Controversial genetic and oxidative stress effects have been 
reported by these polluted environments. Hence this study was undertaken with a purpose to evaluate melatonin 
hormone and oxidative stress markers in exposure workers along with cumulative effects of smoking and drinking. The 
study subjects (n=342) included night shift workers for more than 2 years with age, gender, socioeconomic status 
matched non-exposure controls (n=150). Self-reported symptoms were sought using questionnaire. Plasma Melatonin 
was evaluated using radioimmuno assay. Oxidative stress was estimated by measuring plasma malondialdehyde (MDA), 
serum nitric oxide (NO) and erythrocyte catalase levels. When the data of exposed subjects was analyzed, a significant 
decrease in melatonin levels was observed. Plasma MDA levels demonstrated a significant increase in one sub-group. 
The serum NO levels and erythrocyte catalase levels shows a significant increase. The cumulative effect of a chemical 
agent or environmental pollutant could be a possible contributor in enhancing the adverse effect of extremely low 
frequency electromagnetic fields. Certain caution is necessary. 

Keywords: ELF-EMFs; Melatonin; Light at Night; Oxidative Stress; MDA; NO 

1. Introduction

The generation, distribution, and use of electric power is a hallmark of modern life. Most of us are depending on the 
wireless communications like cell phones, internet, satellite devices, Wi-Fi, personal systems etc. Due to this humans as 
well as other living beings are continuously exposed to the EMFs day and night in an extreme way [1, 2]. The extensive 
use of technology generates Electro-Magnetic Fields (EMFs). EMFs are supposed to increase temperature of live tissue 
and have thermal effect on bio-organisms. These effects can change membrane electric potential and ion distribution 
and finally can disrupt biochemical reactions in cells. However, a few experiments have shown thermal cellular effects 
of EMFs [3].  

These EMFs are supposed to have effect on endocrine system, particularly pineal hormone-melatonin. Several studies 
have also reported an association between exposure to ELF-EMFs and neurodegenerative disorders [4,5]. Electric 
power resulting in exposure to light at night (LAN) and anthropogenic electromagnetic fields is likely to decrease the 
melatonin levels. The role of melatonin in circadian regulation and prevention of cancer is well established. There is 
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ABSTRACT: 

 

Modern society is the pervasive use of electric power producing electromagnetic Fields (EMFs) and 

light at night (LAN). This has resulted in the indiscriminate use of electrical and electronic gadgets which 

release Electromagnetic Radiations, which are supposed to cause the biological effects by some scientists. 

However ELF- EMFs and LAN are hypothesized to be responsible for the changes in hormonal 

configurations leading to development of cancer in women particularly nurses who are occupationally 

exposed to ELF- EMFs and LAN.  

The blood samples of 342 exposed subjects and 150 non exposed individuals were analyzed. Plasma 

melatonin was measured by Radioimmunoassay (RIA), DNA damage was studied by alkaline comet assay 

along with Micronucleus Test and RT-PCR. Our results suggest that the plasma melatonin levels were 

significantly suppressed in the occupationally exposed subjects (p < 0.05), and DNA damage ranged between 

8µm to 10µm. Group-C exposed subjects sown more DNA damage. The occupationally exposed subjects were 

found to be vulnerable for electromagnetic stress with decreased melatonin concentrations, increased DNA 

damage. 
 

KEYWORDS: ELF-EMFs, Melatonin, Light At Night, Comet Assay, DNA damage, MNT and RT-PCR. 

 

INTRODUCTION: 
The generation, distribution, and use of electric power is a hallmark of modern life. Most of us are 

depending on the wireless communications like cell phones, internet, satellite devices, Wi-Fi, personal systems etc. 

Due to this humans as well as other living beings are continuously exposed to the EMFs day and night in an 

extreme way35,7. The extensive use of technology generates Electro-Magnetic Fields (EMFs). EMFs are supposed 

to increase temperature of live tissue and have thermal effect on bio-organisms. These effects can change 

membrane electric potential and ion distribution and finally can disrupt biochemical reactions in cells. However, a 

few experiments have shown a thermal cellular effects of EMFs19.   

These EMFs are supposed to have effect on endocrine system, particularly pineal hormone-melatonin. 

Several studies have also reported an association between exposure to ELF-EMFs and neurodegenerative 

disorders6,30. Electric power resulting in exposure to light at night (LAN) and anthropogenic electromagnetic fields 

is likely to decrease the melatonin levels. The role of melatonin in circadian regulation and prevention of cancer is 

well established. There is mounting evidence of an association between night shift work and breast cancer risk 

which is of increasing concern24,5. Some studies have evaluated the evidence linking women’s occupation and 

workplace exposures to breast cancer. Overall, the data do not suggest that occupational exposures to EMF 

increases the risk of breast cancer14. 
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ABSTRACT 

There are lots of environmental impacts of cement on our ecology. Cement 

industry creating environmental problem by emission of CO2 during 

manufacturing of cement. Today researchers are more focusing towards the 

environment issue globally. On the other side Sugar cane bagasse ash generated 

in sugar mill creating environment issue as most of the part is used as a land fill. 

Fine aggregate is essential component of concrete and cement mortar. So, need 

for clean sand in the construction from the point of view of durability of 

structures. As the demand for Natural River sand is surpassing the availability, 

has resulted in fast depletion of natural sand sources. Robo sand is the answer for 

this problem especially when some states have already banned the use of river 

sand for construction. As per reports, Robo sand is widely used all around the 

world and technicians of major projects around the world insist on the 

compulsory use of Robo sand because of its consistent gradation and zero 

impurity. In the present study an experimental investigation of M30 grade 

concrete is considered to study the behavior of concrete. The workability, 

strength of the concrete values are studied by using slump cone test and 

compaction factor test as workability. The strength values are determined by 

using compressive strength test, split tensile strength test and flexural strength 

test. The percentage of SCBA and Robo sand used as 0%+0%, 2.5%+5%, 5%+10%, 

7.5%+15%, 10%+20%, 12.5%+25%, and 15%+30%, in M30 grade concrete. 

Along with strength characteristics the acid resistance values are determined 

with different percentages of sugarcane ash and robo sand. 

Keywords: emission of CO2, sugarcane ash, robo sand, workability, strength  

 

I. INTRODUCTION 

Concrete plays a major role in the construction 

industry. It is made up of different types of Materials 

like cement, fine aggregate and coarse aggregate all 

together forms concrete and gives the strength to the 

material. Increasing the population and changing the 

http://www.ijsrset.com/
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ABSTRACT 

Cementitious substances are really no doubt the most extreme typically applied 

and basic substances withinside the developing region. From the get-move 

withinside the reestablishing cycle, those concrete basically based absolutely 

substances is most likely accurately managed and outlined into the best 

demonstrated frameworks and fundamental plans. Regardless, the delicacy of 

those concrete fundamentally based absolutely substances, along their solidified 

properties, is answerable for the advancement of breaks essentially as their 

multiplication while revealed to pressures. The mechanical properties of the 

materials are destroyed by a fundamentally unstable location, necessitating 

extreme support or perhaps reconstruction of such materials in a normally brief 

presence hope. New concrete-based materials with improved toughness 

characteristics, such as break resistance, are thus required inside the 

improvement area. Standard concrete has replaced fiber-built concrete since it 

is a delicate material. Although using just one type of fibre might have artistic 

effects on cement's mechanical properties, hybridization can make up for the 

absence of other fibre types and adapt to their potential advantages. In this 

proposal, the effect of using glass fibre and polypropylene fibre to aid concrete 

is investigated in order to assess the mechanical properties of the significant 

grid.Therefore, 15 three-dimensional shapes and 15 offices of glass fibre 

supported concrete (GFRC) with different costs (zero.2 rate, zero.4 rate, zero.6 

rate, zero.8 rate, 1.0 rate, 1.2 rate) in degree of M30 grade concrete have been 

projected inside the wake of reestablishing models having been assessed for best 

compressive and pressure were given at 1% Three-dimensional squares and 

chambers are projected with remarkable costs of polypropylene fibre while 

sparing the glass fibre consistent after participating in best power at the ideal 

component of glass fibre. This results in approximately the ideal portion of mix 

fibre built up substantial power of 1% glass and zero.6 rate polypropylene fibre. 
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ABSTRACT 

Durability of concrete is controlled by its capacity to oppose enduring activity, 

chemical attack, scraped spot, or some other cycle of crumbling, and will hold its 

unique structure, quality, and serviceability when presented to its current 

circumstance. Solid concrete is a consequence of appropriate plan, proportioning, 

placement, completing the process of, testing, review, and relieving. India is 

second biggest shopper of cement after china. However, these days Cement 

enterprises produce about 10% of the world's carbon dioxide which influences 

the climate and cause irregularity in the biological system. The surprising 

expansion in foundation in India has made Indians the best customers of building 

materials, where the issue of durability over strength is basic. Massive amounts 

of slurry and quartz are collected as a result of massive amounts of granite and 

quartz stone manufacture. The ecology is harmed in several ways by the 

haphazard disposal of this debris. The use of this trash might help to tackle both 

the problem of waste creation and the problem of natural resource shortage. An 

exploratory assessment was attempted in this work to examine the durability of 

M40 grade concrete using granite slurry as cement and quartz as coarse 

aggregates. Workability, compressive strength, acid attack, alkaline attack, 

chloride attack, sulfate attack, Rapid chloride test, and porousness test discoveries 

of concrete are surveyed for 56 and 84 day cubes separately. 

Keywords : Durability, chemical attack, Rice husk ash, compressive strength, 

Permeability test, Rapid chloride test, acid attack test, chloride attack test. 

 

I. INTRODUCTION 

 

Concrete has been available from here onward, 

indefinitely quite a while; the Minoan human 

civilization around 2000 BC is the primary reported 

utilization of a material in view of concrete. Around 

300 BC, during the beginning of the Roman Empire, 

the Romans found that joining a sandy volcanic slag 

with lime mortar created a hard water boundary 

material that we currently know as concrete. The most 

generally involved sort of bond in current cement is 

Portland concrete. Different sorts of bond incorporate 
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ABSTRACT 

The effect of the infill board used in this study on the response of RC edges used 

in seismic development is widely apparent and has been acquainted with various 

test assessments, while a few efforts to demonstrate it has been attended to. Plan 

with and without infilled divider under seismic weight practices are dissected, 

as is the leadership of RCC's lofty new turns of events, using direct gigantic 

evaluation. Infill acts like a variable bravado smashed between an area and a bar, 

and pulverizing portion controls proceed from a single focus to the next. This 

analysis takes into account how stonework partitions affect the vertical diagram. 

On elevated progress, both with and without infill dividers, a dynamic 

assessment, i.e., reaction range evaluation, is conducted. An RCC-encased, 20-

story technique is presented for the test. There is a connection between the 

models and the quake reaction range. Multiple occurrences are evaluated in both 

evaluation zones II and IV. ETABS is used for every single evaluation. All models 

take into account a fixed base shear, an improved tale, and a streamlined story. 

The results demonstrate that infill partitions retard development, increase float 

and lifespan, and cause base shear. For the seismic evaluation of second-denying 

reinforced solid bundling, it is essential to take into account the effect of square 

work infill. 

Keyword’s: Hise-rise Building, Dynamic, displacement 

 

I. INTRODUCTION 

 

A man-made structure with a roof and walls that, from 

a bird's-eye view, never move from one location to 

another is an improvement. Plans come in a broad 

variety of forms and styles and have evolved through 

time to account for factors including cost of 

construction, accessibility of building materials, 

topography, functional requirements, and even the 

desire for something different or whimsical. The term 

"building analysis" is used to properly understand the 

motivation behind a structure's design. From a societal 

point of view, improvements serve several needs, 

including the provision of a safe and secure place to 

live, as well as a place to make a public statement, keep 

personal belongings, and facilitate more efficient and 
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ABSTRACT 

Severe torsion forces, in addition to lateral forces, are exerted on buildings that 

are vertically irregular, asymmetric in plan and elevation, or both, by the action 

of earthquakes. Plan and elevation views of buildings with vertical irregularities 

are highly asymmetrical because the centers of mass and stiffness of individual 

floors are not all on the same vertical axis. The steel construction industry is vital 

to the building sector. Earthquakes in India's past have demonstrated the 

importance of designing engineered structures to withstand seismic forces. 

Adding steel bracings to the structural system of a steel moment-resisting frame 

improves the frame's response. A significant factor influencing structural 

responses to seismic loads is irregularity.  

METHODOLOGY AND EXPLANATION 

The purpose of this research is to analyze the seismic responses of steel buildings 

for two types of vertical irregular buildings: vertical irregularity associated with 

steps in the building plan area (Brace system with full height and frames that 

have more bays at the base of the building than at the top) and (ii) vertical 

irregularity associated with Brace system that stops around mid-height of the 

building. Using linear static analysis, we compared the behavior of low-rise and 

high-rise steel buildings with vertical irregularity and identical bay lengths. To 

further investigate the nonlinear response of all structures to the Chamoli 

earthquake, a nonlinear time history analysis is performed. 

Keywords: Seismic loads, vertical irregularities, steel buildings, and steel-braced 

structures are some of the terms used to describe these factors. 

 

I. INTRODUCTION 

 

The term "earthquake" is used to describe any seismic 

event, natural or man-made, that has the potential to 

affect the local seismic environment. Geological faults 

within the Earth often rupture, but volcanic activity, 

landslides, mine explosions, and nuclear tests can also 

trigger earthquakes. 

Shaking of the earth's surface, known as an 

earthquake, can be felt and is often strong enough to 
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ABSTRACT 

This study focuses on concrete manufacturing using recycled material instead of 

natural coarse aggregate to achieve the desired strength. Few mechanical and 

physical properties govern recycled coarse aggregate concrete strength. Several 

concrete specimens are made using recycled aggregate and compared to fresh 

concrete. This study also examines reuse aggregate with consistent concrete mix 

of M20 and water cement percentage, two different ages have been taken with a 

30-year age difference, and a few samples were cast and compared to 

conventional cement. Few studies have examined this fine aggregates, yet 

nobody has advised against using it for building. This project uses reused 

aggregate in concrete and creates laboratory-based results by crushing concrete 

specimens (cubes and prisms) at the lab. 21 cubes and 21 prisms are did cast and 

checked for 28 days, and 9 cubes and 9 pyramids are casted by one age of reused 

accumulation with various substitutions of instinctual coarse aggregate like 30%, 

60%, and 100%. The additional 9 cubes and 9 beam splitters were also cast using 

age two reused aggregate and virgin coarse aggregate. The M20 mix conventional 

concrete was used to mould the remaining 3 cubes and 3 prisms. Recycled coarse 

aggregate reduces concrete waste, ecological difficulties, and the negative effect 

of natural normal aggregate exploitation. In this project, I will recycle 

construction solid waste from the demolition of a concrete structure. From this 

concrete waste, we can extract aggregate and use it to replace natural aggregate. 

Emerging nations and cities struggle to manage construction waste. This study 

tests if recycled aggregate from demolition trash can be utilised to build concrete 

structures and whether it has the same strength as natural coarse aggregate. This 

copper slag has been gathered from various locations and ages, separated, 

crushed, cleansed, sieved, and utilised for experiments with a control mix of M20 

to replace locally available concrete mixtures in proportions of 30%, 60%, and 

100%. 
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ABSTRACT 

Because of Rapid growth of technology and population in India, there is a huge 

demand for construction material mostly for natural sand, of late excessive 

consumption of sand caused ecological economical imbalance. To overcome 

these effects large modifications are being carried out in construction industry, 

i.e. usage of by products as a replacement of fine aggregate. In the present study 

to increase the mechanical properties of concrete steel fibers are added to the 

concrete mix. Experimental investigation was carried out to evaluate the 

mechanical properties of SFRC and conventional concrete by replacement of 

sand (F.A.) with copper slag for different grades (M30, M40).Tests are conducted 

with 1% addition of hooked end steel fiber shaving aspect ratio 60 and 

replacement of copper slag by 0%, 10%....with increase in 10% up to where 

optimum strength is obtained. 

Keywords :  SFRC, M30, M40 

 

I. INTRODUCTION 

 

Concrete is one of the world’s most widely used 

construction material. However, since the early 1800's, 

it has been known that concrete is weak in tension. 

Weak tensile strength combined with brittle 

behaviour result in sudden tensile failure without 

warning. To improve the strength, ductility and post 

cracking strength of concrete copper slag and steel 

fibers are added to the concrete. Copper slag can be 

used in concrete production as a partial replacement 

for sand. Copper slag is used as a building material, 

formed into blocks. Such use was common in areas 

where smelting was done. The granulated slag (<3 mm 

size fraction) has both insulating and drainage 

properties which are usable to avoid ground frost in 

winter which in turn prevents pavement cracks. Steel 

fibers can be defined as discrete, short length of steel 

having ratio of its length to diameter (i.e.aspect ratio) 

in the range of 20 to 100 with any of the several cross-

section, and that are sufficiently small to be easily and 

randomly dispersed in fresh concrete mix using 

conventional mixing procedure. The random 

distribution results in a loss of efficiency as compared 

to conventional rebars, but the closely spaced fibers 
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ABSTRACT 

The concrete material needs to be destroyed while new or old building is being 

done. "Demolished Concrete" is the name given to the leftover concrete 

produced by these procedures. Recycled aggregate has become popular due to 

environmental preservation and the promotion of sustainable development 

concepts. Large volumes of solid trash are produced by demolished sites and 

restoration projects, and today, this material is disposed of in landfills. A better 

economics may be obtained without harming the environment by recycling and 

reusing the destroyed concrete. In this experiment, coarse aggregates are 

swapped out for waste aggregates from destroyed concrete structures in order to 

evaluate the workability, compressive strength, and durability of concrete. In 

this study, destroyed aggregates were replaced to varying degrees (0, 10, 20, 30, 

40, and 50%). 

Keywords : Demolished Concrete, Recycled Aggregate, Workability, 

Compressive Strength, Split Tensile Strength, Flexural Strength, Durability. 

 

I. INTRODUCTION 

 

The way that construction materials are used has 

changed over time. The conventional and expensive 

materials have been replaced with inexpensive and 

locally accessible materials including thatch, bricks 

made of moulded earth, stones, steel, aluminium, 

polymers, and fibres in a variety of sorts and forms. To 

influence the intended economy, these materials have 

all been produced to fulfil certain climatic, skilled 

labour, and raw material requirements. 

Due to ongoing infrastructure development, emerging 

nations like India demand enormous amounts of 

building materials, and enormous amounts of 

construction and demolition trash are also produced 

annually in these nations. Concrete, foreign material 

such different types of finishes, claddy materials, 

timber, soil, steel, hard goods, woods, and plastics are 

the main components of demolition trash that are 

derived from a construction. The disposal of this 

garbage is a very severe issue since it both pollutes the 

environment and necessitates a large amount of space. 

The preservation and protection of natural resources 

like stone and sand is also essential. Another significant 

issue is the ongoing use of natural resources like sand 

and rivers, which deepens the riverbed and causes 

draughts as well as altering the climate. Due to the fact 

that the building business produces a lot of trash and 
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Abstract: 
Lightweight Concrete has been increasingly popular 

in recent years because of its many advantages over 

regular Concrete. Low density and high thermal 

conductivity are two of the main advantages of 

lightweight concrete. Its advantages include reduced 

dead weight, faster construction, and lower 

transportation and handling expenses. Instead of 

cinder from steel mills, coarse aggregate has been 

used. Cement has an uneven and porous surface 

because of mineral deposits. Due to the low specific 

gravity of cinder in compressive with natural 

particles, the cinder-based Concrete was lighter than 

conventional Concrete. According to the literature, 

the primary purpose of using cinder material is to 

reduce costs and the amount of garbage that must be 

disposed of while also aiding in reducing dead load. 

An experimentally study has been conducted on 

concrete with partial replacement of conventional 

fine aggregate by cinder powder. The M25 concrete 

mix is designed. We make concrete by replacing fine 

aggregate with cinder of different percentages like 

0%, 20%, 40%, 60%, 80% and 100% and fine 

aggregate by dolomite powder in 10%, 20%, 30%, 

40% and 50% with curing of 28 days. 

1.0 INTRODUCTION 

To minimize the weight of a structure, new 

construction materials have led to the 

development of high-strength materials. As 

a result of improvements in stress analysis 

methods, it is now possible to determine 

local stresses in materials with greater 

accuracy, resulting in weight reductions. 

One of the most adaptable building materials 

is concrete. The self-weight of a structure is 

critical in structural applications because it 

accounts for a significant amount of its dead 

weight. In conventional concrete, the coarser 

normal weight aggregate can be partially or 

completely replaced by low density particles 

to generate light weight concrete with a 

reasonable compressive resistance. As a 

result, lightweight concrete has a lower mass 

while keeping its structural integrity. 

Because of LWC's lower self-weight, it can 

minimize the gravitational load and seismic 

inertial mass, resulting in smaller members 

and less stress on the foundation. 

Aggregates make up between 60 and 70 

percent of the overall volume of concrete, 

making them a significant component. The 

different material qualities such as density, 

specific gravity, water absorption, and so on 

are greatly influenced by various actions. 

As Cement output is increasing at an 

alarming rate, it is becoming increasingly 

necessary to employ cement in concrete as a 

binder agent. The usage of concrete is 

expanding as a result of globalization. 

Concrete is the second most widely used 

item in the world, after water. Due to 

concrete's ability to be moulded in any 

shape, it is widely used as a structural 

material. Cement, fine and coarse 

aggregates, and water make up this 

combination. Getting rid of these materials 
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ABSTRACT: Buildings are planned following 

code standards, satisfying all of the code's 

particular criteria and assuming that structural 

parts would behave in a linear elastic manner. 

Furthermore, it is vital to understand the behaviour 

of buildings built to earlier regulations or that were 

not meant to withstand earthquake pressures. 

Natural disasters are known to strike the world 

from time to time, posing a major hazard. The 

repercussions of earthquake reoccurrence, in 

particular, include the loss of human lives and the 

damage of property, both of which impact the 

natural economy. Because earthquakes cannot be 

foreseen or avoided, the ability of buildings to 

withstand seismic forces becomes more crucial. 

This thesis attempts to examine the performance of 

a typical chosen R.C. building regarding seismic 

vulnerability, keeping in mind the ongoing revision 

of the seismic zones in India and the lack of 

suitable design and detailing of buildings against 

earthquakes. For this seismic evaluation, a linear 

static has been performed by software ETABS 

considering material modification factor 

(Knowledge factor, K) FEMA 154. The analysis 

results showed the performance levels, the 

components' behaviour, and the building's failure 

mechanism. It also showed the failure concerning 

the concrete deterioration of the existing buildings. 

Based on the analysis retrofitting is done by 

considering shear walls at different positions of the 

building, and the result has been compared with a 

term of story displacement, story drift, time 

periods, base shear and area of steel, and several 

columns failure with Knowledge factor. 

 Keywords: Seismic vulnerability, Knowledge 

factor, Existing building, FEMA 154. 

1.0 INTRODUCTION 

India's rapidly urbanizing population has 

fueled a housing boom, notably in seismic 

Zones IV and V. Because most of these 

constructions are not earthquake-resistant, 

these areas are categorized as seismically 

susceptible. Indian towns feature a vast 

diversity of building styles, some badly 

designed and maintained, making seismic 

safety problematic. Seismic vulnerability 

is considered the most significant 

component of an earthquake risk 

assessment. Not all structures can benefit 

from extensive seismic risk assessments, 

which are time-consuming and costly. To 

focus on the most important buildings, it is 

necessary to use simplified processes that 

can swiftly analyze the risk profile of 

different building types. High-rise 

structures are inevitable in rapidly growing 

cities and towns where land is limited. 

Earthquakes, tornadoes, hurricanes, 

tsunamis, and other natural catastrophes 

constitute a continual danger to certain 

parts of our world.  

Seismic   vulnerability   evaluation 

An earthquake's danger relies on both the 

structures and the seismic hazard. Every 

city considers the likelihood of a specific 

magnitude or intensity earthquake striking 

a spot. Local construction methods and 

stock quality are connected to seismic risk. 

Local construction techniques also 

influence seismic risk since natural 

building materials result in larger 

buildings. Every deadly quake emphasizes 

the necessity for earthquake risk and risk 
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ABSTRACT 

The base isolation procedure has been utilized to study the structures from the 

earthquake's harming impacts. Base isolation is achieved by installing isolators 

and energy absorbing devices under the superstructure, Seismic isolation 

provides not only structural safety, but also safety and security for people and 

properties in the building. Seismic isolation is also used for the retrofit of historic 

buildings. Seismic isolation and energy dissemination systems give an effective 

method of improving the seismic effectiveness of constructions through a typical 

seismic plan. Such strategies limit seismic loads by changing the inflexibility and 

damping of the constructions, though customary seismic design requires extra 

strength and flexibility to withstand seismic loads. Perhaps the main standards 

in the plan of tremor safe designs is the base detachment strategy. Seismic 

isolation systems can be modeled in various structural analysis programs using 

nonlinear or equivalent linear properties of isolators.In this present study a G+9 

story building analyzed by using Rubber bearing isolation system and friction 

pendulum system in seismic all seismic zones namely zone II, Zone III, Zone IV 

and Zone V with the help of IS 1893:2016 Code in SAP 2000 Software package. 

The analysis is made between Rubber bearing isolation system, friction 

pendulum system and Fixed base building for seismic parameters like  joint 

displacement , shear force, bending moment, building torsion, time period 

frequency etc. from the analytical results it was concluded that by using base 

isolation systems the values of base shear increased when we compared with 

fixed base building model. the storey shear values reduces to 35% in rubber 

isolation and 40% for friction pendulum models.  The storey moment decreased 

to 25% in rubber base and 30% for friction pendulum model. The Optimum 

control of the parameters considered was observed when the building is damped 

with friction pendulum model in all the seismic zone conditions. 
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Abstract: Because cement is a binding substance, it is commonly utilized in building. Cement production accounts for 8-10% of 
total world CO2 emissions.. This greenhouse gas is produced when lime stone and clay are smashed and heated to high temps in 
mills. Concrete contributes significantly to greenhouse gas emissions and complicates waste disposal. Therefore the use of 
recycled materials in concrete has become necessary. A Danish scientist by the name of Dr. WG made the initial discovery of 
green concrete in 1998, which has been a groundbreaking idea in the history of concrete. The term "green concrete" refers to a 
type of concrete that includes recycled components that are environmentally friendly, has greater performance, and have a 
longer life cycle .By utilizing industrial ecology, green chemistry, as well as the structural behaviour and organisation of cement 
nano-particles in the mix for higher performance, researchers have made numerous attempts to find alternatives that can 
significantly reduce high energy consumption and environmental impacts during the fabrication process of cement. 
It is also Observed that the increase in RHA to 20% i.e (Mix 2) & not changing the other two components, leads to the decrease 
in the strength, this is because of much replacement of Materials which effects the binding Factor of Cement & Aggregates. The 
Main Advantage of RHA replacement by 10% shows high strength growth by 33% when compared to conventional Concrete on 
28th Day. 
In this assignment, we'll conduct tests on both freshly laid concrete and hardened concrete, including a compressive strength test. 
In this project, the typical components of concrete, such as F.A. and C.A., are substituted by powdered clay brick and crushed 
glass waste, respectively. Cement is also partially replaced with rice husk ash. M20 is the concrete grade that was employed. 
Keywords: Green Concrete, Rice Husk Ash, Clay from demolished Bricks, CO2 emissions, Crushed glass waste. 
 

I.      INTRODUCTION 
The Latin word "concretes" is where the term "concrete" originates (meaning compact or condensed). Gravel, cement, and water are 
the main components of the composite construction material known as concrete. The most widely used man-made material in the 
world, concrete is available in a variety of compositions with different properties. While concrete contributes considerably to 
emissions of carbon dioxide and makes disposal of remaining concrete from demolished sites more difficult, the ecological 
production of cement is a mixed bag of not entirely negative effects. As a response, concrete recycling is now required. One of the 
most important environmental dangers today is the greenhouse effect. Concrete manufacturing contributes significantly to global 
warming, accounting approximately 30% of total CO2 emissions into the atmosphere. Civil engineers have developed a new 
concrete idea called as "GREEN CONCRETE" as a result of the aforementioned causes. 
In the history of the concrete industry, green concrete is a novel idea, having been established in Denmark in 1998. Green Concrete 
is a form of concrete identical to ordinary concrete, except its manufacture consumes less energy and has a lower environmental 
effect. It is the use of ecologically friendly components in concrete to increase the overall sustainability of the system. Green 
Concrete is regularly and cheaply made; for example, waste products are utilised as cement and, to a lesser extent, fine aggregate 
replacement materials. The worldwide building business is rapidly developing. Building Materials are in high demand as a result of 
massive construction. Aggregates are the primary components of concrete. Because of continual mining, the availability of 
aggregates has lately become an issue. To solve this issue, there is a need to find a substitute, which may be found in the form of 
green materials. As an alternative to cement, raw materials for green concrete may be sourced from destroyed sites and industrial 
waste, such as fly ash, rice husk ash (RHA), and silica fume, and powdered brick clay as a partial substitute for fine aggregate. 
These green materials have mechanical and fire resistance qualities that are almost equal to regular concrete. It offers outstanding 
thermodynamic, environmental, and durability characteristics. It is also less expensive and faster to build. 
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ABSTRACT: Buildings are planned following 

code standards, satisfying all of the code's 

particular criteria and assuming that structural 

parts would behave in a linear elastic manner. 

Furthermore, it is vital to understand the behaviour 

of buildings built to earlier regulations or that were 

not meant to withstand earthquake pressures. 

Natural disasters are known to strike the world 

from time to time, posing a major hazard. The 

repercussions of earthquake reoccurrence, in 

particular, include the loss of human lives and the 

damage of property, both of which impact the 

natural economy. Because earthquakes cannot be 

foreseen or avoided, the ability of buildings to 

withstand seismic forces becomes more crucial. 

This thesis attempts to examine the performance of 

a typical chosen R.C. building regarding seismic 

vulnerability, keeping in mind the ongoing revision 

of the seismic zones in India and the lack of 

suitable design and detailing of buildings against 

earthquakes. For this seismic evaluation, a linear 

static has been performed by software ETABS 

considering material modification factor 

(Knowledge factor, K) FEMA 154. The analysis 

results showed the performance levels, the 

components' behaviour, and the building's failure 

mechanism. It also showed the failure concerning 

the concrete deterioration of the existing buildings. 

Based on the analysis retrofitting is done by 

considering shear walls at different positions of the 

building, and the result has been compared with a 

term of story displacement, story drift, time 

periods, base shear and area of steel, and several 

columns failure with Knowledge factor. 

 Keywords: Seismic vulnerability, Knowledge 

factor, Existing building, FEMA 154. 

1.0 INTRODUCTION 

India's rapidly urbanizing population has 

fueled a housing boom, notably in seismic 

Zones IV and V. Because most of these 

constructions are not earthquake-resistant, 

these areas are categorized as seismically 

susceptible. Indian towns feature a vast 

diversity of building styles, some badly 

designed and maintained, making seismic 

safety problematic. Seismic vulnerability 

is considered the most significant 

component of an earthquake risk 

assessment. Not all structures can benefit 

from extensive seismic risk assessments, 

which are time-consuming and costly. To 

focus on the most important buildings, it is 

necessary to use simplified processes that 

can swiftly analyze the risk profile of 

different building types. High-rise 

structures are inevitable in rapidly growing 

cities and towns where land is limited. 

Earthquakes, tornadoes, hurricanes, 

tsunamis, and other natural catastrophes 

constitute a continual danger to certain 

parts of our world.  

Seismic   vulnerability   evaluation 

An earthquake's danger relies on both the 

structures and the seismic hazard. Every 

city considers the likelihood of a specific 

magnitude or intensity earthquake striking 

a spot. Local construction methods and 

stock quality are connected to seismic risk. 

Local construction techniques also 

influence seismic risk since natural 

building materials result in larger 

buildings. Every deadly quake emphasizes 

the necessity for earthquake risk and risk 
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ABSTRACT 

The progress of tall building structural systems has been toward "stiffness" and "lightness," based on new 

structural ideas and newly accepted high-strength materials and construction technologies. This study aims to 

show how a building with a tube in tube, diagrid, and bundled systems performs. The structure under 

investigation is a G+30 reinforced concrete moment resistant frame built for gravity and seismic loads by 

1893:2016. Nonlinear time history analysis is used to investigate this. ETABS V19 structural analysis software 

was used. Overturning moment, Storey drifts, base shear of the structure was investigated in this study, and the 

results were compared to those obtained by others 

Keywords: Tall Framed Structures, Diagrid, Tube In Tube, Bundled System, Nonlinear Time History Analysis, 

Overturming Moment, Storey Drift, Base Shear. 

I. INTRODUCTION 

The late nineteenth century saw the construction of the first tall structures in the United States (Ali and Moon 

2007). Numerous tall structures have been constructed in recent years worldwide, and The Council of Tall 

Buildings and Urban Habitat maintains data on over 10,000 of these constructions. The desire of  humans to 

reach greater heights has also been realized via the development of various structural systems. One of these is 

the steel diagrid structural system. With or without vertical columns, this system comprises diagonal steel 

elements on the outside. The Hearst Tower in New York City, the China Central Television (CCTV) Headquarters 

in Beijing, China, and the Tornado Tower in Doha, Qatar are outstanding examples of this type of building (see 

Figure 1.1). 

 

Fig. No. 1.1: Example of diagrid building: (a) 42-Story Hearst Tower in New York, USA; 

(b) 51-Story CCTV HQ in Beijing, China; (d) 52-Story Tornado Tower in Doha, Qatar 

As we can see, there has been a significant advancement in science and technology worldwide, and everyone is 

highly competitive. Additionally, there has been a shift in people's lives, leading to urbanization. However, 

metropolitan regions lag due to a shortage of available space; therefore, there should be other options for 

maintaining good lives. Here comes the concept of high-rise buildings that have been built to meet current 

requirements. Frame structures with shear walls in tall buildings are excellent in terms of functionality and 

economics. The present work aims at the study of following objectives are Investigate the behaviour of 

buildings, i.e., Diagrid, bundled; Tube in Tube under the seismic zone V Using the nonlinear time history 

analysis. To check the reliability of structure with diagrid system, bundled system. To study various responses 
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Insecticide 
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Abstract: 

There are too many technologies involved in today’s Agriculture, out of which spraying 

pesticides using drones is one of the emerging technologies. Manual pesticide spraying 

causes many harmful side effects to the personnel involved in the spraying process. The 

Exposure effects can range from mild skin irritation to birth defects, tumours, genetic 

changes, blood and nerve disorders, endocrine disruption, coma or death. The WHO (World 

Health Organization) estimated as one million cases of ill affected, when spraying the 

pesticides in the crop field manually. This paved the way to design a drone mounted with 

spraying mechanism having 12 V pump, 6 Litre storage capacity tank,4 nozzles to atomize in 

fine spray, an octocopter configuration frame, suitable landing frame, 8 Brushless Direct 

Current (BLDC) motors with suitable propellers to produce required thrust about 38.2 KG (at 

100% RPM) and suitable LithiumPolymer (LI-PO) battery of current capacity 22000 math 

and 22.2 V to meet necessary current and voltage requirements. A First-Person View (FPV) 

camera and transmitter can also be fixed in the drone for monitoring the spraying process and 

also for checking pest attacks on plants. This pesticide spraying drone reduces the time, 

number of labour and cost of pesticide application. This type of drone can also be used to 

spray disinfectant liquids over buildings, water bodies and in highly populated areas by 

changing the flow discharge of the pump. 

Key Words: DRONE, AGRICULTURE, PAYLOAD, SENSORS, PUMP, SPRAY. 

INTRODUCTION 

The Indian Agricultural sector is the most 

important sector as it amounts to a 

staggering 18% of India’s Gross Domestic 

Product (GDP) and also provides 

employment to 50% of the national human 

workforce. Our country is dependent on 

agriculture so much, has yet to tap into the 

real potential of agriculture, because of 

improper methods of monitoring crops and 

the irrigation patterns and the pesticides 

required to be applied. In India, there are 

over 35 drone start-ups that are working to 

raise the technological standards and 

reduce the prices of agricultural drones.  
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ABSTRACT 
Construction on the moon raises a host of design issues that have never before been encountered. We'll go through the available resources, 

structural loads, and other design criteria, as well as some possible building options in a high-level overview. Additional considerations such 

as radiation protection and meteorite impact safety must be taken into account as well as the primary structural load, which will be internal 

pressure and airtightness. For a long-term settlement on the moon, it is expected that the buildings will be buried by a thick layer of regolith. 

INTRODUCTION 
A new wave of interest in space bases and space 

travel has emerged after the six lunar landings of 

1969-1972, when US President Barack Obama 

decided to send Americans to Mars while also 

maintaining "an extended human presence" on the 

moon. Although the proposed voyage to Mars may be 

considered as a flag-and-footprints expedition, there 

are no intentions to establish a permanent lunar 

outpost. Construction concerns for a more ambitious, 

self-sufficient lunar outpost will be discussed in this 

study. In order to save on transportation costs, we 

will assume that the base will be constructed and 

built for long-term human occupancy. All throughout 

history, the moon has captivated people, and there are 

innumerable legends regarding lunar missions. In 

1959, the US military had a detailed plan in place for 

a lunar outpost. More than 400,000 people in 20,000 

firms worked on the Apollo project that led to the 

first Moon landing in 1969, but enthusiasm faded 

when only 12 men returned with less than 400 kg of 

Moon rocks and dust. However, the Lunar Explorer, 

SMART-1, and other publications published recently 

(e.g. Schrunk et al. 1999, Eckart 2000, and Koelle 

2001) show that there is a rising interest in space 

exploration today. Most research long-term space and 

celestial body exploration includes mention of in-situ 

resourceraw material supply and use (ISRU). Lunar 

exploration necessitates this. for the sake of mankind, 

and to guard against budget cutbacks that may 

otherwise prevent further exploration of the Moon. 

The needs for a lunar colony are strikingly similar to 

those of any human settlement. Furthermore, the 

same strategy is useful for controlling the 

environmental effect of its operations and gaining 

greater resilience to severe occurrences like terrorism 

or natural disasters. 

ENVIRONMENT AND FINANCIAL IMPACT 

Local mineral resources and the cost of commerce 

and travel to bring in resources from other 

communities determine how much a resource costs 

and where it is available in a certain community 

Consider a village isolated from the rest of the world, 

as this cost changes over time and with the political 

situation.  
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Abstract 
The shear stress of a cantilever beam three meters long under a concentrated load at its free end is determined. In this investigation, we 

examine the maximum shear stresses in the rectangle (R), the inverted triangle (I), and the transverse tee using both the traditional analytical 

equation developed by Collingnon and the finite element method (FEM) software. Both ANSYS and SAP2000 were required for this task. 

There is a discrepancy between the maximum shear stresses determined by an analytical equation and those determined by a computer 

program. Average differences between ANSYS and SAP2000 were 12.76 and 11.96 percent, respectively, independent of the cross-section 

employed to determine them. These deviations necessitated the integration of cross-sectional corrective factors into the traditional analytical 

formula. After correction, the average deviations drop to 1.48 percent and 4.86 percent, respectively, regardless of the cross section type.Finite 

Element Methods; Analytical Equations; Comparison Analysis; Correction Factor are all terms associated with this paper. 

Introduction 
Beams have found widespread use in many fields, 

including construction, transportation, chemical, 

aerospace, and marine engineering [1]. The beam's 

primary structural function is to support forces that 

act at right angles to its longitudinal axis. There are 

two forces, shear and bending moment, acting on the 

beam's cross section when it is sheared or bent. Many 

beginning courses in materials and structural 

mechanics include stresses in beam structures. 

There is a lot of nuance involved in researching 

beams due to the fact that stresses and moments may 

vary over the length of a loaded beam. Shear stresses 

are generated by axial forces and bending moments, 

while normal stresses are provided by bending 

moments and axial forces [2]. Internal forces acting 

on the transverse part of the element cause both types 

of strains. When calculating shear stresses, the 

fundamental analytical equation developed by 

Collignon [3] is often utilized (). This is represented 

by (Equation 1). This equation may be used to 

represent prisms made from a homogenous material 

if they display linear elastic behavior and the internal 

resultant shear force acts in a direction perpendicular 

to the cross-sectional area [2]. The shear force (V), 

the initial moment of area and the moment of inertia, 

t and I, of the cross sectional area relative to the 

neutral axis, and Collignon's formula are all used to 

get the shear stress (Q). 
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Abstract: 

Significant economic losses, severe injuries, and the loss of human lives have been caused by the collapse or substantial destruction of 

existing structures during powerful earthquakes. Considering the late adoption of new seismic standards and the enormous number of 

under-designed structures, the scientific interest in creating methodologies for the seismic upgrading of existing buildings has 

increasingly increased. In light of the fact that reinforced concrete (RC) buildings account for a significant amount of the existing stock, 

this study seeks to provide an overview of seismic upgrading procedures for RC structures. There are two types of retrofitting methods: 

local measures that improve the performance of certain components and global measures that affect the whole building. The focus will 

be on cutting-edge methods rather than more established ones. 

1. Introduction 
In most industrialised countries, the building stock 

has already begun to deteriorate significantly. 80% 

of European Union buildings were constructed 

before the 1990s, 40% before the 1960s, and a third 

of the structures were over 50 years old [1]. [2] [3] 

Buildings account up 36% of EU CO2 emissions 

and 40% of EU energy consumption, making the 

environmental effect of the ageing building stock 

enormous. A "Renovation wave" of EU and 

Member States' buildings [3] is emphasised by the 

European Green Deal [2]. A New European 

Bauhaus effort is being encouraged. It has also 

been found that historic structures have a poor 

ability to withstand earthquakes (e.g., in Southern 

Europe), causing considerable economic losses, 

serious injuries and the loss of human lives. As a 

consequence, the Energy Performance of Structures 

Directive [4] stated that Member States should also 

consider seismic hazards when designing long-term 

repair programmes for buildings. 

Consequently, seismic upgrades for earthquake-

prone zones should be included of current building 

life extension. 

Seismic safety has been the primary focus of 

current seismic design guidelines (e.g. [5]). With 

this shift in attention to existing buildings' seismic 

risk, researchers have also suggested, created, or 

tested numerous strategies for retrofitting these 

structures to reduce their vulnerability to 

earthquakes, with the goal of bringing their 

findings from the lab to practise. Furthermore, 

seismic regulations and instructions for retrofitting 

existing structures have just lately been developed 

(e.g. [6]). Except in certain circumstances, they are 

not yet required to be used. 

In this context, this study attempts to provide a 

comprehensive assessment of the seismic 

upgrading strategies that target reinforced concrete 

(RC) structures, since they comprise the majority of 

the current building stock. [9] provides a succinct 

description of all building kinds. Depending on 

how they "handle" the structure, seismic upgrading 

procedures may be split into two broad types.. 
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(e.g. [6]). Except in certain circumstances, they are 

not yet required to be used. 

In this context, this study attempts to provide a 

comprehensive assessment of the seismic 

upgrading strategies that target reinforced concrete 

(RC) structures, since they comprise the majority of 

the current building stock. [9] provides a succinct 

description of all building kinds. Depending on 

how they "handle" the structure, seismic upgrading 

procedures may be split into two broad types.. 
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