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ABSTRACT

One relatively new approach to solving construction control problems is fuzzy logic. People frequently employ
this technique to run structures of various sizes, from tiny and basic to massive and integrated. Fuzzy group
assumptions have been a common model paradigm that can be difficult to accurately depict. The fuzzy group
assumption as a system incorporates subjectiveness and inaccuracy into the preparation and development of the
framework. In growth construction, stochastic strategies are becoming more and more prevalent. However,
when a value expresses itself in auditory rather than numerical form, the standard probability assumption fails
to integrate the information. It is possible to translate the linguistic aspects into scientific measurements by
applying fuzzy group and foundation hypotheses. This theory hides an emerging management problem, namely,
period of operation prediction. The suggested process is insensitive to slight variations in engagement rates. This
is a very seductive home. In any event, the method depends on how the fuzzy connections are decided. It is
possible to show the insecurity in the fuzzy connections in addition to the many sources of susceptibility. Here, a
different approach is used to estimate the average and variance of the variables needed for the problem at hand.
The method improves both the comparative repetition of events and the overall enrollment connection outcome
for a certain repetition of events. The fact that the suggested approach is easily implementable in already-
existing PC applications for enterprise preparation is one of its main advantages. From the perspective of green
construction organizing, the selection of supplies plays a crucial role in fulfilling the building criteria; these
materials may be non-green or green. In order to select the optimal choice from the various available materials,
a crucial fuzzy thought technique must be implemented with the ultimate goal of realizing perspective. We
should make this feasible by providing the fundamental enroliment parameters based on previous interactions
and always placing them in a context that aligns with our growth requirements. With this method, we should be
able to select the finest content from both a personal and measurable standpoint.

Index Terms: Fuzzy Model Development; Green Building material; Fuzzy set theory.

INTRODUCTION

Nowadays, individuals are paying close attention to biological safety, leading to the emergence of a new concept
known as ecological structures[1]. It has nothing to do with the green coloring; rather, it has to do with a different
fundamental idea. The topic of "green construction” is multidisciplinary, encompassing several ideas and pieces that
diverge into a few subsections that together provide the overall framework for the field[2]. ecological building
principles. The ecological building is typically seen as a distinctive piece, as the green construction content is made
from ecologically friendly materials found in the surrounding area[3]. We then utilize these materials to create an eco-
advancement that aligns with the cultural and compositional history of the building, ensuring the safety of the brand's
resources. Green building refers to the use of technologies and elements that are resource- and earth-conscious
throughout a building's life cycle, including planning, construction, renovation, maintenance, overhaul, and demolition.
Ultimately, a green building plot involves establishing a mutually beneficial relationship between residential
construction and a sustainable environment[4]. At all critical phases, this calls for closely coordinated efforts from the
creators, law enforcement, the construction team, and the consumer.

Green Building Material

A type of construction material called "green establishing substance" is safe for human health. In a sense, low-
contamination, low-stench construction materials are considered green building materials. The poisonous chemical
used in constructing components would seep into the interior architecture and become part of the interior
atmosphere[5]. The body reacts adversely to prolonged exposure to this kind of deadly atmosphere, especially for those
who spend a considerable amount of time indoors. The assessment of building materials primarily considers interior
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growth and beautifying materials to identify beneficial products that protect people from toxins and danger[6]. The
assessment standard will designate building components as "Green Establishing Components” if they fully meet its
requirements.

Three salient features are worth mentioning:
e reduces the organism's burden and energy consumption of the component mix ingredient.
o reduces the creation of energy and the use of resources through recycling.
e The risk of mixing materials may be reduced by using standard supplies and low-unpredictability natural
building materials.

The Requirement for Green Building Materials

The floor and interior decoration should have utilized green building materials. According to studies, the percentage of
green building substances should account for at least 30% of the total amount of interior decoration substance along
with the ground element. In this sense, using materials for green buildings is crucial for ecological buildings in every
way[7].

Types of Materials for Green Buildings:
There are four distinct categories of green building materials: organic, environmentally friendly, premium, and
reusable. Ingredients for biologically green buildings:

Green building materials are the least processed and, therefore, the most typical natural materials; they use the least
amount of energy when compared to other construction materials[8].

Sturdy construction material:
Low pollution, low demand, and low physiological risk are characteristics of solid building materials. It mostly refers
to low-variability natural mixtures, such as adhesive water-wood color and ecologically friendly neighborlypaint[9].

Better building supplies:
Better building materials can overcome the shortcomings of inferior ones, improving the quality of work.Superior
sound-absorbing green building materials can effectively mitigate noise-related effects on individual well-being[10].

Reusing Construction Materials:

Building materials can be reused because they are easily dealt with, don't require much energy, emit little carbon
dioxide or pollution, and break down easily. "Merged substance” describes the process of combining stone or wood
with leftover glass, plastic, and other materials to create new materials like water-permeable bricks and imitation
wood[11].

Fuzzy Set:

According to conventional set theory, a set is defined as a collection of items with a common characteristic, such as a
class or order of homogeneous mixtures or a group of workers. A representative serves as the foundation for a contract
or is appointed for life[12]. In the unlikely event that he violates the terms of the deal, he is considered to belong to the
group of deal holders or to have an involvement level of 1. In the unlikely event that he isn't making progress toward a
predetermined contract, he will either not participate in class or receive a zero-enrollment score. In the unlikely event
that this concept is extended to include a different kind of group, such as a group of contract workers with "very
skilled" status, The class of "very knowledgeable™ representatives isn't a group in the traditional sense; instead, it has an
area with a vague, not recently specified divide, which makes a thoughtful response to this subject problematic. This
claim suggests that the category of "particularly knowledgeable™ temporary employee representatives represents a hazy
collection, as the definition of "very knowledgeable™ may encompass a variety of human experiences. Fuzzy collections
in science are sets with different levels of participation among their parts[13]. A fuzzy group, according to recognized
theory, facilitates the continuous assessment of a component's membership in a collection. This is illustrated using
involvement work that is valued in the actual unit interval of [0, 1].

LITERATURE REVIEW

In the initial fuzzy group theory, Zadeh and Goguen show how the innovators intended for fuzziness to be required in
human vernacular, or in human judgment, appraisal, and decision-making, as well as to summarize the well-established
notion of a collection. introducing a fuzzy group theory Zadeh introduced intriguing new horizons to a number of
analytical domains, including project planning, in 1965. fuzzy theory One method to cope with adjusting planned
models to actuality is to assume inaccuracy in selection variables and use expert mental representations[14]. "The
concept of a fuzzy collection provides a useful starting point for the creation of a theoretical framework that bears many
similarities to the approach used in the illustration of conventional, which is more expansive than the previously
mentioned and may prove to have a far greater degree of immateriality, particularly in the domains of instance
categorization and information management,” writes Zadeh. This type of system, in essence, provides an identifiable
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approach to handling problems when the absence of clearly defined class enrollment requirements rather than the
presence of irregular components is the source of uncertainty[15].

Karwowski and Evans (1986) have distinguished the possible applications of the fuzzy group theory to the ancillary
areas of era management, which include the enhancement of new items, workplace space and layout, development
scheduling and oversight, stock management, standards, and cost-saving benefit research. Fuzzy collection assumptions
are significant for formation management research for three main reasons, according to Karwowski and Evans. Initially,
it is common for the chief to have an imprecise and unclear psychological picture of the problem under review16][. The
chief's participation and opinion can augment accumulated conjecture, fostering a deeper understanding of the problem.
Secondly, in the context of creation management, the information required to establish the objective, selection criteria,
requirements, and elements of a framework may be ambiguous or incompletely quantified. Third, personal preference
and subjective evaluation can also lead to inaccuracy and unclearness, harming the quantity and quality of available
information. Kaufmann (1986), Zimmerman (1983), and Negotita (1981) presented on hazy improvement and
operations analysis, respectively. Turksen (1992) provided a complete study of hazy master structures in contemporary
management science, business research, and architecture.

Han et al. (1994) examine the most severe hold-up scheduling problem for a job, one device, with hazy deadlines and
variable unit rates. The objective is to find the best employment-aware machine rate and calendar combination that will
minimize the overall expenses associated with the failure to meet job completion deadlines and intelligent device
speeds. To illustrate the degree of fulfillment with regard to work completion timeframes, an immediate involvement
capability is used. Cumulative machine efficiency costs are associated with electricity or perhaps laborare what are
known as cumulative machine efficiency costs. To obtain plans, a polynomial-time computation is used.In the case of a
fuzzy precedence connection among jobs,

Ishii and Tada (1995) present an efficient computation for selecting non-commanded solutions for the n-job single unit
scheduling problem. The calculation's two-criteria goal is to reduce the typical employment latency while increasing
little satisfaction. level relative to the hazy precedence relationship. The calculation's volatility is considered, as are its
implications for the future. Studies on job shop organizing with fuzzy precedence linkages differ from one another.

Roy and Zhang (1996) We have constructed a fuzzy element booking calculation (FDSA) to address the factory
scheduling problem for n task machines. Fuzzy reasoning combines standard employment shop organizing tenets to
form overall intuitive principles. defined are the occupation-specific involvement abilities, the requirements
measurement plans used in FDSA, and the hazy administrations needed to implement the fuzzy alterations. Twenty jobs
and up to fifteen pieces of equipment are tested for leisure. We compare three fuzzy heuristic guidelines under FDSA
with regular demand rules (FCFS, SPT, EDD, and CR) for the following implementation metrics: the most severe and
mean job postponement, the number of late jobs, and the largest and average flow times. The results show that the
fuzzy intuitive recommendations perform satisfactorily in the job market difficulties under study.

Fuzzy Model Development

Assume that X is a universe or a configuration of elements, and define A as an aspect of X. Each element "x" has a
connection to subgroup A via a registration reward. If A is a regular, non-fuzzy, or new collection, the registration
reward provides its membership value.

HA(X) =

In the scenario above, there are only two possible outcomes for element x: either one is a person from A. This case has
clear bounds for A. However, we refer to A as a fuzzy list if its membership criterion allows entries in the intermediate
range (0, 1). A lacks sharp bounds in a hazy collection, and x's membership in A is ambiguous. The literature
acknowledges partial involvement in complex sets. The literature then refers to a net containing individuals with
involvement assessments ranging from 0 to 1 as a "fuzzy group”. Equation 1 represents the basic concept of fuzzy
collections through its membership requirement[17].
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{A =x=0.5/ HA(Xl) =0.1, X>=0.4 / HA(XQ) =0.2, X3=0.3/
MA(Xg) =0.5, X4=0.2/ P-A(X4) =0.6, X5=0.1/ HA(XS) =0.9,
X6=0 / pa(xe) = 1.0}

A=10.5/0.1, 0.4/0.2, 0.3/0.5, 0.2/0.6, 0.1/0.9, 0.0/1]

U = Union Matrix
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Let x represent the laborer's knowledge, for instance. It can range from "never been to a build site,” or x = 0, to "great
knowledge," or x = 1.0. We can use Equation 2 to express "short knowledge,” A, a language term that we obtain by
splitting the range of job knowledge into chunks of 0.1.

1;if x belongsto A
0;if x does not belongs to A

pA(x) = {

Alternatively, it might be summed up as
A=1[0.5/0.1, 0.4/0.2, 0.3/0.5, 0.2/0.6, 0.1/0.9, 0.0/1]

Research Methodology:
The corresponding method uses fuzzy logic to select the best substance from the several materials available:

o Determine which quantitative and qualitative elements are relevant.

e  Consulting experts assign membership scores to these types of elements.

Help create a role network by allocating participation values for each resource.

To discuss substance dominance, compute the predominant matrix properties.

Add up the columns and rows.

Pick the components with the highest sum in columns and the lowest total in rows.

Based on the best quantitative and qualitative components, rank the components that result in the most
effective choice among the resources that are accessible.

Location Matrix Example:

M, M, M,
N, du dip din
N, s o dan
N3 ds; ds, dan
Nm dml dm2 dmn
Where ,
Substances in the range My, My, M3, My,...N1, N, N3, Ny,... There are numerous quantitative and qualitative factors
for that.

Dy, and Dyy, Doy, D3y, D41, D1o, D13, D1g4,...Specialists' Dy, participation levels assigned to that specific content for
that variable

Location Matrix to Supremacy Matrix Transformation:

Ml M2 M n
M, Dy Dy, Din
MZ D21 D22 D2n
M3 D31 D32 DSn
IVlm Dml sz Dmn

Where,

The dominant amounts of that specific substance are di;, dip, diz, dig,... din, @nd dyg, dyg, dsg, dgg,... dpg. We
determine these numbers using both the quantitative and qualitative elements.

The number of times column 2 dominates column 1 is shown by d,.

The number of times column 3 dominates column 2 is shown by dys.

The number of times column 1 is dominant is shown by d,;.2.

How often column 2 dominates column 3 is shown by da,.

Whereas,

d-2)n-2) = dip-1)n-1) = dnn = 0 is the result of dq; = dp, = dz =... due to the lack of self-dominance between them.

Note:
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e  The supremacy vector should always be a square matrix.

e When creating an authority matrix, only take into account the largest column total if the row total is not
minimal.

e We can consider any significance at random if the totals of the two columns or rows are the same.

CRITERIAFOR MATERIAL DETERMINATION

A crucial role in construction improvement exercises is played by the supply selection handle. We consider not only
price and quantity, but also subjective factors such as utility, substance availability, customer look, growth practices,
and problems. In this sense, the process of choosing resources is similar to a fundamental management preparation,
with a wide range of rules for which the information may be ambiguous and imprecise. Using crucial fuzzy group
processes, the substance selection preparations incorporating a variety of factors have been carried out carefully in our
proposal[17-25].

In this method, | used a variety of building supplies, including reused and non-recycled materials, as well as ecologic
and non-green components. Using basic fuzzy collection activities, we can choose the optimum alternative based on
both quantitative and qualitative perspectives, regardless of the material's price.

In this process, | have taken into account the mortar selection process, which is what really matters in the development
industry. | have agreed that Fly Ash The mortar (15% fly ash) and ground-granulated blast furnace slag Cement The
mortar (20% GGBS) is made of green construction substances; Temperature Managed The mortar and standard solid
are non-green construction substances, and regenerated solid (waste concrete collected from a different established site
and then employed for the preparedness of new concrete for new construction without the use of suitable additives) is
anticipated as an utilized substance, as shown in Figure 1.

Figure 1: Substances that are available are categorized.

After choosing the supplies based on the requirement, take into account each material's quantitative and qualitative
aspects, since these may alter the selection rules. | have included a variety of criteria in this framework, such as the
resource's nature, utility, availability, customer bid, growth difficulties, and cost of material.

As shown in Table 1, we distribute participation numbers based on the characteristics available for each element and
arrange them in accordance with the requirements for the growth stages. For instance, we can select an item based on
its exceptional quality, its affordability, or its ease of use. In any event, we can connect the various parameters by using
basic fuzzy set procedures. For instance, high-quality materials that are easy to handle or high-quality materials that are
expensive separately. To foster this kind of link between quantitative and qualitative viewpoints, categorize the
involvement principles of each piece of content while considering every single perspective independently[25-30].

The item assessment will be completed according to the application numbers assigned to various substances for their
quantitative and qualitative criteria[30]. These standards are not based on a single variable; rather, they take into
account any one variable that can be evaluated by establishing the connection between them[31]. This should be
achievable by using the vital ambiguous strategy, in which we can categorize the involvement estimates of a significant
amount of substances according to their subjective categories in order to construct the order structure. From there, we
can transfer it to the power system by determining the dominant values, which indicate the dominance of that substance
when compared with other substances independently[32].
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Table 1: Allocation of membership amounts based on ratings for different materials.

Criteria Green Material Non Green Re-
Material Cycled
M, M, M, M, Ms
Cost Of 0.64 0.68 0.5 0.64 0.52
Material 0.4 0.7 0.8 0.8 1.0
Construction 0.63 0.56 0.37 0.32 0.41
Difficulties 0.2 0.7 0.5 0.4 0.4
Construction 0.74 0.79 0.44 0.41 0.77
Practices 0.3 0.3 1 0.9 0.4
Appearance 0.54 0.69 0.84 0.75 0.71
1.0 0.6 0.4 0.5 0.8
Material 0.62 0.54 0.74 0.75 0.63
Availability 0.6 0.4 0.9 1.0 0.9
Functionality 0.70 0.73 0.54 0.46 0.87
0.7 0.9 0.7 0.3 1.0
Quality 0.60 0.75 0.60 0.50 0.61
0.8 A 0. 0.6 0.

Position matrix:
Tabulate each element's membership scores in relation to the accompanying qualitative variable.

ML | M2 | M3 M4 | M5
Quality 063 | 072 | 063 |052 |06l
Functionality | 74 | 971 | 052 0.43 | 0.81

Material
Availability | oo | 044 | 074 |078 |06l
Appearance | ns3 | 0g1 | 0.84 075 ]0.71

Construction
Practices 075 |058 [039 |031 |048

Construction

Difficulties | 5 53 | 060 | 053 | o061 |0.58

Cost of

Material 0.64 0.62 0.59 0.61 0.58

Dominance matrix:
Ml Mz M3 M4 M5

M; 1 3 2 2 5
M, 6 0 3 1 5
M, 3 6 0 1 1
M, 4 6 6 0 4
Ms 2 2 2 4 0

Once you've created the power matrix using participation values, add up all the supremacy numbers in the columns and
rows, then choose the row with the lowest total and the column with the highest total, respectively.
Step 1:

M, M, M; M, Ms sum
M, 1 3 2 2 5 13
M, 6 0 3 1 5 15
M3 3 6 0 1 1 11
M, 4 6 6 0 4 20
Ms 2 2 2 4 0 10
sum 16 17 13 8 15
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Select the item with the highest column total and the lowest row total. Item 1 is the ideal option among the supplies
offered since it fulfills the criteria mentioned in the above matrix.

Step 2:
M2 M3 M4 M5 Sum
M2 1 3 1 5 9
M3 4 1 1 2 8
M4 7 6 1 3 17
M5 2 2 4 0 8

Given that Item 2 in the structure above fits this requirement, it will rank as the second-best option among the supplies
that are accessible.

Step 3:
M3 M4 M5 Sum
M3 1 3 2 6
M4 4 1 4 9
M5 6 2 1 9
Sum 11 6 7

Material 3 is the third-best option among the substances offered since it fulfills the criteria shown in the above grid.
Step 4:

M4 M5 Sum
M4 1 3 4
M5 5 1 6
Sum 6 4

Material 5 meets the aforementioned matrix's criteria, making it the fourth-best option among the substances that are
accessible.

M4 Sum
M4 1 1
Sum 1

The matrix below offers Substance 4 as the final option among the components.
OUTCOMES AND TALKS

Table 2: A fuzzy logic-based material choice sequence

Types of material Description Preference order S.NO

Green material Fly Ash concrete Material 1 1

Green material GGBS concrete Material 2 2

Non.Green material Temperature controlled | Material 3 3
concrete

Recycled material Recycled concrete Material 4 4

Non.Green material Regular concrete Material 5 5

As shown in Table 2, the best option using the crucial fuzzy theory method strategy is also a green substance, even
though it is more expensive than alternative materials. In essence, it states that the selection of stuff will take into
account both subjective and quantitative factors, as previously discussed, in addition to the price factor. The
categorization of participation characteristics is only conjectured upon in light of our requirements. Of course, output
assessment rules will also change as data parameters do. Two assets from other assessment requests might not match. It
entirely depends on the involvement numbers for these substances, which have been allocated separately. In order to
evaluate the fuzzy logic technique in the selection process, make sure that every person obtains the same registration
numbers for the supplies that are available. In most cases, the analysis of the most recent report may not be consistent
with prior reports. In contrast, systems are related to the selection of various materials.

CONCLUSIONS

The acquired findings allow for the drawing of the following conclusions:
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The selection of materials plays a significant role in the building plan and in the growth process. We should
test each component to ensure its compliance with green construction guidelines. If not, substitute it with a
different material.

Using the fuzzy theory technique, the process of determining content is based solely on imagination. As shown
in Table 1, designated enroliment metrics for those items are assigned based on each person’s interest in them,
and as a result, ranks are allocated as well, dependent on previous interactions.

The selection of resources by two individuals may not align with each other; instead, it depends solely on their
level of involvement in these items. In order to evaluate the fuzzy theory method for deciding what to manage,
make sure that every person attains the same involvement criteria for the resources that are available; often,
the analysis of the most recent report might not align with prior reports, as shown in Table 2.

REFERENCES

Akula Prakash and Gopal Naik M (2017). “Analysis on Green Buildings, Case study: CII Sohrabji GBC,
Hyderabad, India” 3rd National Conference on Innovative Research in Civil Engineering (NCIRCE 2017), Malla
Reddy Engineering College (Autonomous), Hyderabad. ISBN 978 93 83 038 52 7 Page : 69 - 83

Akshay B. Mokal, Allaudin 1. Shaikh, Shamashree S. Raundal, Sushma J. Prajapati and Uday J. Phatak (2015).
“Green Building Materials — A Way towards Sustainable Construction.” International Journal of Application or
Innovation in Engineering and Management (IJAIEM), Vol. 4 (4), Page 244 - 249.

Ali Hikmat H. and Al Nsairat Saba (2009). “Developing a green building assessment tool for developing
countries - Case of Jordan.” Building and Environment, Elsevier publications, Page 1053 - 1064

Boyd T. and Kimmet P. (2006). “The Triple Bottom Line Approach to Property Performance Evaluation” PRRES
Conference 2006, Cairns, Australia, School of Construction Management and Property, Queensland University
of Technology

Carr, V. and Tah, JHM. (2001), “A fuzzy approach to construction project risk assessment and analysis:
construction project risk management system”, Advances in Engineering Software, Vol. 32, page 847-857.
Dubois, D. and Prade, H. (1980); “Fuzzy sets and systems. Theory and applications”, Academic Press Inc., New
York, USA.

K.L. Edwards (2005). “Selecting materials for optimum use in engineering components”, Materials & Design,
\ol. 26, No.5, 469-472, 2005.

K.R. Tretheway, R.J.K. Wood and P.R. Roberge (1998). “Development of a knowledge-based system for
materials management”. Materials & Design, Vol.19, No.1, 39-56, 1998.

Kumar V.S.S. and Hanna A.S. (2004). “A Fuzzy Logic Approach to Selection of Cranes.” Journal of Structural
Engineering, SERC, Vol. 30 (4), Page 215-224.

F. Al-Nassar, R. Ruparathna, G. Chhipi-Shrestha, H. Haider,K. Hewage, and R. Sadiq, “Sustainability
assessmentframework for low rise commercial buildings: life cycleimpact index-based approach,” Clean
Technologies andEnvironmental Policy, vol. 18, no. 8, pp. 2579-2590, 2016.

H. Kang, Y. Lee, and S. Kim, “Sustainable building assessment tool for project decision makers and its
developmentprocess,” Environmental Impact Assessment Review, vol. 58,pp. 34—47, 2016.

Z. Xu, X. Wang, and W. Zhou, “Integration study on theevaluation method of green construction based on
ontologyand BIM,” Advances in Civil Engineering, vol. 2019, ArticlelD 1609523, 18 pages, 2019.

Yuan, IPCC Fourth Assessment Report: Climate Change 2007(AR4), Working Group |: 5e Physical Science
Basis, IPCClntergovernmental Panel on Climate Change, Geneva,Switzerland, 2007.

EU, “Energy performance of buildings,” EU, Brussels, Belgium, 2014,
https://ec.europa.eu/energy/en/topics/energyefficiency/energy-performance-of-buildings.

Z. Chen, C. An, H. Fang et al., “Assessment of regionalgreenhouse gas emission from beef cattle production: a
casestudy of Saskatchewan in Canada,” Journal of EnvironmentalManagement, vol. 264, 2020.

A. Elmualim and D. Alp, “Perception and challenges forsustainable construction in developing countries:
northCyprus case,” Journal of Civil Engineering and Architecture,vol. 10, no. 4, pp. 492-500, 2016.

A. Bakchan and K. M. Faust, “Construction waste generationestimates of institutional building projects:
leveraging wastehauling tickets,” Waste Management, vol. 87, pp. 301-312,2019.

U. A. Umar, N. Shafiq, A. Malakahmad, M. F. Nuruddin, andM. F. Khamidi, “A review on adoption of novel
techniques inconstruction waste management and policy,” Journal ofMaterial Cycles and Waste Management,
vol. 19, no. 4,pp. 1361-1373, 2017.

A. Barbudo, J. Ayuso, A. Lozano, M. Cabrera, and A. Lopez- "Uceda, “Recommendations for the management
ofconstruction and demolition waste in treatment plants,”Environmental Science and Pollution Research, vol.
27, no. 1,pp. 125-132, 2020.

W. Zhang, M. W. Lee, L. Jaillon, and C.-S. Poon, “-ehindrance to using prefabrication in Hong Kong’s
buildingindustry,” Journal of Cleaner Production, vol. 204, pp. 70-81,2018.

V. W. Y. Tam and J. J. L. Hao, “Prefabrication as a mean ofminimizing construction waste on site,”
InternationalJournal of Construction Management, vol. 14, no. 2,pp. 113-121, 2014.

Z. Li, G. Q. Shen, and X. Xue, “Critical review of the researchon the management of prefabricated
construction,” HabitatInternational, vol. 43, pp. 240-249, 2014.

Page | 303



[23].
[24].
[25].

[26].

[27].

[28].

[29].
[30].

[31].

[32].

International Journal of Enhanced Research in Science, Technology & Engineering
ISSN: 2319-7463, Vol. 13 Issue 6, June-2024, Impact Factor: 8.375

W. T. Chan and H. Hu, “Constraint programming approach toprecast production Scheduling,” Journal of
Construction Engineering and Management, vol. 128, no. 6, pp. 513-521, 2002.

N. Blismas, C. Pasquire, and A. Gibb, “Benefit evaluation foroff-site production in construction,” Construction
Management and Economics, vol. 24, no. 2, pp. 121-130, 2006.

V. W. Y. Tam, I. W. H. Fung, M. C. P. Sing, andS. O. Ogunlana, “Best practice of prefabrication implementation
in the Hong Kong public and private sectors,”Journal of Cleaner Production, vol. 109, pp. 216-231, 2015.

P. S. Wong, C. Zwar, and E. Gharaie, “Examining the driversand states of organizational change for greater use
of prefabrication in construction projects,” Journal of ConstructionEngineering & Management, vol. 143, Article
ID 04017020,2017.

J. Du, H. Jing, D. Castro-Lacouture, and V. Sugumaran,“Multi-agent simulation for managing design changes
inprefabricated construction projects,” Engineering, Construction and Architectural Management, vol. 27, no.
1,pp. 270-295, 2019.

Y. Ji, S. Chang, Y. Qi, Y. Li, H. X. Li, and K. Qi, “A BIM-basedstudy on the comprehensive benefit analysis for
prefabricated building projects in China,” Advances in CivilEngineering, vol. 2019, Article ID 3720191, 13
pages, 2019.

W. Lu and H. Yuan, “Investigating waste reduction potentialin the upstream processes of offshore prefabrication
construction,” Renewable and Sustainable Energy Reviews,vol. 28, pp. 804-811, 2013.

Singha, A. K., & Zubair, S. (2024). Combination of optimization methods in a multistage approach for a
deep neural network model. International Journal of Information Technology, 16(3), 1855-1861.

Zubair, S., Singha, A. K., Pathak, N., Sharma, N., Urooj, S., &Larguech, S. R. (2023). Performance
enhancement of adaptive neural networks based on learning rate. CMC-COMPUTERS MATERIALS &
CONTINUA, 74(1), 2005-2019.

Singh, A. K., Zubair, S., Malibari, A., Pathak, N., Urooj, S., & Sharma, N. (2023). Design of ANN Based
Non-Linear Network Using Interconnection of Parallel Processor. Comput. Syst. Sci. Eng., 46(3),
3491-3508.

Page | 304



