= International Research Journal of Innovations in Engineering and Technology (IRJIET)

, -~
/IRJIET

ISSN (online): 2581-3048
Volume 9, Issue 10, pp 275-283, October-2025
https://doi.org/10.47001/IRJIET/2025.910034

Leveraging Al for Sustainable and Economically Viable
Construction Materials through Lifecycle Assessment and
Optimized Mixture Design

'Prof. Pawanjeet Kaur, 2Arun Kumar, *Dr. Manoj Kumar, *Manpreet Singh, *Mohit

'Department of Computer Science, Baba Ajay Singh Khalsa College, Gurdas Nangal District, Gurdaspur, Punjab, India
?Assistant Professor, Chandigarh School of Business, CGC University, Mohali, Punjab, India, aryaa7477@gmail.com
®Assistant Professor, Department of Management, Sant Baba Bhag Singh University Jalandhar, Punjab, India,
manojchandel24@gmail.com

*Assistant Professor, Department of CSE, UIET, Sant Baba Bhag Singh University, Jalandhar, Punjab, India
>Assistant Professor, Department of CE, Ludhiana College of Engineering & Technology, Katani Kallan, Ludhiana, India

Abstract - The global construction industry, a cornerstone
of modern civilization, faces an existential challenge: to
reconcile its immense consumption of natural resources
and significant environmental footprint with the urgent
need for sustainable development. A promising pathway
lies in the large-scale integration of recycled materials,
such as recycled concrete aggregate (RCA), reclaimed
asphalt pavement (RAP), and industrial by-products like
fly ash and slag, into new asphalt and concrete. However,
this integration is fraught with technical complexity and
economic uncertainty. Traditional mixture design methods
are often iterative, time-consuming, and fail to holistically
account for long-term environmental and financial
performance. This review paper posits that a paradigm
shift is underway, driven by the convergence of Lifecycle
Assessment (LCA) and Artificial Intelligence (Al) and
Machine Learning (ML) models. We explore how this
synergy creates an intelligent, data-driven framework for
designing sustainable asphalt and concrete mixtures. The
paper systematically reviews the application of AlI/ML
models from fundamental regression analysis to advanced
deep learning and multi-objective optimization in
predicting material properties and optimizing mixture
designs incorporating high volumes of recycled content.
Crucially, it extends the discussion beyond technical
performance to integrate LCA findings and financial
viability, translating material science into the language of
business management and finance. By examining the
entire value chain from material sourcing and production
to construction and end-of-life this review demonstrates
how Al-powered tools can empower decision-makers to
select mixture designs that are not only mechanically
sound but also minimize environmental impact (e.g.,
carbon footprint, energy use) and maximize economic
return, thereby paving the way for a truly circular and
profitable construction economy.
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l. Introduction

The twin pressures of climate change and resource
depletion are compelling industries worldwide to re-evaluate
their practices [1] [2] [3] [4]. The construction sector is a
primary focus of this re-evaluation, being responsible for an
estimated 36% of global energy consumption and 39% of
energy-related carbon dioxide emissions [5] [6] [7] [8].
Furthermore, it is the largest consumer of raw materials,
including billions of tons of aggregates and cement annually
[8] [9] [10] [11]. Concurrently, the world generates vast
quantities of construction and demolition waste (CDW) and
industrial by-products, much of which ends up in landfills,
creating another set of environmental challenges [12] [13]
[14].

The incorporation of recycled materials such as
Recycled Concrete Aggregate (RCA) into new concrete,
Reclaimed Asphalt Pavement (RAP) into new asphalt layers,
and industrial by-products like fly ash as a cement substitute
presents a compelling solution [15] [16] [17] [18]. This
approach directly addresses the principles of a circular
economy by closing the material loop, reducing virgin
resource extraction, and diverting waste from landfills [18]
[19].

Despite its clear potential, the widespread adoption of
recycled materials has been hampered by several barriers:

1. Technical Performance Concerns: The variable and
often inferior properties of recycled materials can
lead to uncertainties in the mechanical performance,
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durability, and long-term service life of the final
product [20].

2. Complex Mixture Design: Designing a mixture with
recycled content is a multi-variable problem. The
performance is influenced by the type, quantity, and
quality of the recycled material, the properties of
virgin materials, and the mixing process. Traditional
trial-and-error methods are inefficient and inadequate
for navigating this complexity [21] [22].

3. Incomplete Sustainability Accounting: A material
may perform well in the lab but have a hidden
environmental cost, for instance, from increased
transportation energy or a shortened lifespan. A
holistic view is missing [23] [24].

4. Economic Uncertainty: The perceived risk of using
recycled materials, coupled with a lack of clear data
on long-term lifecycle costs (including maintenance
and replacement), often makes them less attractive
than conventional, seemingly “cheaper" virgin
materials in initial project bids [54] [55] [56].

This is where a transformative integration of two
powerful  methodologies  becomes critical: Lifecycle
Assessment (LCA) and Artificial Intelligence (Al)/Machine
Learning (ML). LCA provides the comprehensive,
quantitative environmental footprint from “cradle-to-grave"
(or “cradle-to-cradle™) [29] [30] [31]. Meanwhile, Al/ML
offers the computational power to model complex non-linear
relationships, predict performance, and find optimal solutions
within a vast design space [32] [33] [34] [35].

This review paper explores this integration, arguing
that it is not merely an academic exercise but a practical
necessity for building a sustainable and economically resilient
construction industry [36] [37] [38]. We will dissect how
AI/ML models are revolutionizing mixture design and how
their outputs, when coupled with LCA and financial analysis,
create a powerful decision-support system for engineers,
managers, and financiers alike [39] [40].

I1. The Pillars of Sustainable Material Design

2.1 Lifecycle Assessment (LCA): The Environmental
Compass

Lifecycle Assessment is a standardized methodology
(governed by ISO 14040/14044) for evaluating the
environmental impacts associated with all stages of a product's
life. For construction materials like asphalt and concrete, this
typically includes [25] [26] [27] [28]:
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e Material Processing and
Manufacturing: Crushing, heating, mixing (e.g., in
an asphalt plant or ready-mix concrete plant).

e Construction: Transportation to site, placement, and
compaction.

e Use Phase: Maintenance, rehabilitation, and the
impact of material properties (e.g., albedo of
concrete) on the surrounding environment.

e End-of-Life: Demolition, recycling, landfilling, or
reuse.

By applying LCA to mixtures containing recycled
materials, we can move beyond simplistic claims and answer
critical questions: Does using RAP truly reduce the carbon
footprint when considering the energy required to mill and
reprocess it? What is the net benefit of using fly ash when
considering transportation from a distant power plant? LCA
provides the data-driven answers, quantifying impacts like
Global Warming Potential (GWP), embodied energy, water
consumption, and acidification potential.

2.2 Artificial Intelligence and Machine Learning: The
Intelligent Design Engine

Al and ML refer to computational algorithms that can
learn patterns and relationships from data without being
explicitly programmed for every scenario. In the context of
material design, they act as a powerful surrogate for physical
experiments [41] [42] [43] [44]. Key models include:

e Supervised Learning: Algorithms like Artificial
Neural  Networks (ANNSs), Support  Vector
Machines (SVMs), and Random Forests are trained
on historical datasets (e.g., mix proportions, material
properties) to predict key performance indicators like
compressive strength, flexural strength, rutting
resistance, or fatigue life [45].

e Unsupervised Learning: Can be used to cluster
different types of recycled materials based on their
properties, helping to categorize and pre-quality
feedstocks [46].

e Optimization Algorithms: Techniques like Genetic
Algorithms (GA) and Particle Swarm
Optimization (PSO) can be coupled with predictive
models to navigate the multi-dimensional design
space. They can find the optimal blend of virgin and
recycled materials that meets multiple, often
conflicting, targets (e.g., maximize strength while
minimizing cost and carbon footprint) [47].

e Raw  Material  Acquisition: Quarrying  for
aggregates, mining for limestone, drilling for
bitumen.
© 2025 IRJIET All Rights Reserved www.irjiet.com 276
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I11. The Al-Driven Workflow for Sustainable Mixture
Design

The integration of LCA and Al/ML follows a logical,
iterative workflow that transforms material design from an art
to a science [48] [49] [50] [51].

3.1 Data Acquisition and Curation

The foundation of any Al model is data. This stage
involves gathering a comprehensive dataset from:

e Laboratory experiments on mixtures with varying
recycled content.

e Historical field performance data from roads and
structures.

e Material property databases for different sources of
RCA, RAP, fly ash, etc.

e LCA inventory databases (e.g., Ecoinvent) that
provide environmental impact factors for each
process (e.g., CO2 per kg of cement, energy per ton
of hot-mix asphalt).

Data cleaning and feature engineering are critical
here. The "features” or inputs for the model could include:
percentages of cement, water, virgin aggregates, RCA, RAP,
fly ash, chemical admixtures, and processing parameters (e.g.,
mixing temperature).

3.2 AI/ML Model
Prediction

Development for Performance

In this stage, ML models are trained to act as virtual
labs. For instance:

e AnANNcan be developed to predict the 28-day
compressive strength of concrete containing RCA
and fly ash [42]. The model learns the complex, non-
linear interactions between the ingredients, often
achieving higher accuracy than traditional statistical
models [43].

e A Gradient Boosting model can be trained to predict
the rutting potential of an asphalt mix with high RAP
content, based on the RAP's binder properties and the
new mix design.

These models can rapidly predict the performance of
thousands of potential mixture combinations in seconds, a task
that would be physically and economically impossible in a
laboratory [44].

3.3 Multi-Objective Optimization for Holistic Design

This is the core of the intelligent design process.
Here, an optimization algorithm (like a Genetic Algorithm) is
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paired with the trained AI/ML predictive models and the LCA
data. The problem is framed not as a single goal (e.g.,
"maximize strength™) but as a multi-objective optimization:

e Objective 1: Maximize Mechanical Performance
(e.g., Strength > X MPa).

e Objective 2: Minimize Environmental Impact (e.g.,
minimize Global Warming Potential from LCA).

e Objective 3: Minimize Cost (incorporating material,

processing, and potential lifecycle costs).

The optimization algorithm explores the vast
combination of mix proportions, and for each candidate
mixture, it uses the Al model to check its performance and the
LCA model to calculate its environmental impact. The output
is not a single "best" solution, but a Pareto Fronta set of
optimal solutions that represent the best possible trade-offs
between the competing objectives. For example, one point on
the Pareto Front might be a mixture with 30% RCA that has a
slightly lower strength but a significantly lower carbon
footprint and cost than a conventional mix. Another point
might be a 40% RAP mix that meets all performance specs
and offers moderate environmental and economic benefits.

IV. The Business and Management Imperative:
Translating Data into Value

For sustainability to be adopted at scale, it must be
economically viable. The AI-LCA framework provides the
critical data to make the business case, speaking directly to the
concerns of CFOs, project managers, and investors [54] [55]
[56].

4.1 De-risking Investment and Innovation

Using recycled materials is often perceived as a risk.
AI/ML models quantitatively reduce this uncertainty by
providing accurate predictions of performance, thereby de-
risking the adoption of non-standard, sustainable mixtures.
This gives contractors and material producers the confidence
to propose and guarantee these mixes.

4.2 Total Cost of Ownership (TCO) and Lifecycle Cost
Analysis (LCCA)

A fundamental flaw in traditional construction
procurement is the focus on initial cost. The AI-LCA
framework naturally feeds into Lifecycle Cost Analysis
(LCCA). By predicting the durability and long-term
performance (e.g., time until first rehabilitation), the model
can estimate future maintenance costs [50] [51] [52] [53]. A
mixture with a slightly higher initial cost but a much longer
service life and lower maintenance needs will have a lower
TCO, making it a smarter financial investment. This shifts the
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perspective from short-term capital expenditure to long-term
value.

4.3 Unlocking New Business Models and Revenue Streams

The data-driven certainty provided by this framework
can enable new business models:

e Performance-Based Contracts: Instead of selling
materials by the ton, producers could be paid based
on the performance (e.g., a 20-year durability
guarantee) of the pavement or structure, incentivizing
the creation of high-quality, long-lasting sustainable
mixes.

e Circular Economy Ventures: Waste management
companies can transition into "material mining"
operations. By characterizing their CDW streams and
using Al models to identify their optimal use in new
construction, they can transform a cost center
(landfilling) into a revenue stream (selling certified,
high-value recycled aggregates).

e Carbon Credit Monetization: The LCA component
of the framework can precisely quantify the carbon
savings of a sustainable mixture compared to a
baseline. These verified savings can be translated into
carbon credits, providing a direct financial incentive
and a new revenue stream for projects using low-
carbon mixes.

4.4 Strategic Supply Chain Management

Al models can be used to optimize the entire supply
chain. By incorporating location data for sources of recycled
materials, virgin materials, and project sites, the framework
can help minimize transportation emissions and costs. It can
also help in strategic sourcing decisions, identifying which
recycled material sources consistently lead to optimal
performance in the final product [54] [55] [56].

V. Challenges and Future Directions
Despite its

adoption of this
challenges:

immense promise, the widespread
integrated framework faces several

e Data Quality and Availability: The models are only
as good as the data they are trained on. Inconsistent
lab procedures, a lack of large, high-quality datasets,
and limited long-term field performance data remain
significant hurdles.

e Model Interpretability and Trust: The "black-box"
nature of some complex ML models can be a barrier
to adoption by engineers who need to
understand why a mixture is being recommended.
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Research into Explainable Al (XAIl) for material
science is crucial.

e Standardization and Integration: There is a need
for standardized data formats and protocols for
conducting LCA for construction materials. Seamless
integration of LCA databases, Al modeling
platforms, and commercial cost estimation software
is the next frontier.

e Skills Gap: Bridging the gap between material
scientists, civil engineers, data scientists, and
business managers requires interdisciplinary training
and collaboration.

Future research should focus on developing hybrid
models that combine physics-based principles with data-
driven Al, creating even more robust and trustworthy
predictive tools. Furthermore, the development of user-
friendly software platforms that encapsulate this entire
workflow will be key to democratizing its use across the
industry.

V1. Conclusion

The journey towards a sustainable construction
industry is complex but non-negotiable. The simplistic
substitution of virgin materials with recycled content is not
enough; a sophisticated, holistic, and intelligent approach is
required. The synergistic integration of Lifecycle Assessment
and Acrtificial Intelligence provides precisely that.

This review has demonstrated that LCA offers the
compass to gquide us toward genuine environmental
sustainability, while AlI/ML provides the powerful engine to
navigate the complex design space efficiently and effectively.
By moving beyond pure technical performance to integrate
financial and lifecycle cost metrics, this framework speaks the
language of business and management. It transforms
sustainable construction from a niche, often costly, ideal into a
data-driven,  de-risked, and economically attractive
proposition.

The future of asphalt and concrete design is not in
isolated test labs, but in interconnected digital environments
where algorithms, guided by the principles of circular
economy and profitability, can design the high-performing,
low-impact, and cost-effective materials that our planet and
our economies desperately need. The tools are now within our
grasp; the task ahead is to embrace this paradigm shift and
build the future, intelligently.

REFERENCES

[11 Chagger, Jeevanjot & chedda, Er & Wuntah, Er.
(2025). Review study: Waste glass powder (WGP) with

www.irjiet.com 278



[2]

[3]

(4]

[5]

[6]

[71

© 2025 IRJIET All Rights Reserved

.=
7iny
replacement of cement. International
Structural Design and Engineering. 6.
10.22271/27078280.2025.v6.i2a.43.
https://www.researchgate.net/publication/394245448
Review_study Waste glass_powder WGP_with_repla
cement_of cement
Sharma, H., Singh, J., Kumar, A., Bala, M., & Kumar,
S. (2025, June). Review on the utilization of the
Geogrids in road construction. In AIP Conference
Proceedings (Vol. 3261, No. 1, p. 120002). AIP
Publishing LLC.
https://www.researchgate.net/publication/392428380
Review on_the utilization_of the Geogrids_in_road
construction
Singh, Mehir & Thakur, Dr. (2024). Optimizing
Tourism and Traffic with ITS in Nepal and India.
International Journal of Applied Science and
Engineering Review. 5. 2582-6948. Vol. 5 Issue 7, July
2024,
https://www.researchgate.net/publication/387540549
Optimizing_Tourism_and_Traffic with ITS in_Nepal
and_India
Ashraf, Aadil & Thakur, Dr. (2023). Use of Waste
Polythene in Bituminous Concrete Mixes for
Highways. International Journal for Research in
Applied Science and Engineering Technology. 11.
1709-1712. 10.22214/ijraset.2023.56293.
https://www.researchgate.net/publication/375113951
Use_of Waste Polythene in_Bituminous_Concrete M
ixes_for_Highways
Chagger, Jeevanjot & Anil, Er. (2025). A REVIEW
STUDY: ELECTRICAL WORK ON
CONSTRUCTION SITE. Industrial Engineering
Journal, ISSN: 0970-2555, Volume: 53, Issue 6, No.5,
June: 2024.
https://www.researchgate.net/publication/396053644
A REVIEW STUDY_ELECTRICAL WORK ON C
ONSTRUCTION_SITE
Chagger, Jeevanjot & chedda, Er & Wuntah, Er.
(2025). Review study: Waste glass powder (WGP) with
replacement of cement. International Journal of
Structural Design and Engineering. 6. 01-06.
10.22271/27078280.2025.v6.i2a.43.
https://www.researchgate.net/publication/394245448
Review_study Waste glass_powder WGP_with_repla
cement_of cement
Sharma, H., Singh, J., Kumar, A., Bala, M., & Kumar,
S. (2025, June). Review on the utilization of the
Geogrids in road construction. In AIP Conference
Proceedings (Vol. 3261, No. 1, p. 120002). AIP
Publishing LLC.
https://www.researchgate.net/publication/392428380

Journal of
01-06.

(8]

(9]

[10]

[11]

[12]

www.irjiet.com

International Research Journal of Innovations in Engineering and Technology (IRJIET)

ISSN (online): 2581-3048
Volume 9, Issue 10, pp 275-283, October-2025
https://doi.org/10.47001/IRJIET/2025.910034

Review_on_the utilization_of the Geogrids_in_road
construction

Suri, Navleen & Chagger, Jeevanjot & Sharma, Er.
Harish & Chandel, Dr. (2025). INVESTIGATION ON
THE TENSILE STRENGTH WITH USE OF ScBA
AND WPSA WITH PARTIAL REPLACEMENT OF
CEMENT IN CONCRETE. Industrial Engineering
Journal. 54. 678-704.
https://www.researchgate.net/publication/391643779 |
NVESTIGATION ON THE TENSILE STRENGTH
WITH_USE_OF ScBA AND_WPSA WITH_PART
IAL_REPLACEMENT_OF CEMENT_IN_CONCRE
TE

Jeevanjot Singh, Simran, Pema Chheda, Prince Wuni
Wauntah. A review study on machine learning to
investigate the issue of plastic pollution in oceans. Int J
Hydropower Civ Eng 2025; 6(1):48-51. DOI:
10.22271/27078302.2025.v6.i1a.62.
https://www.researchgate.net/publication/396213967
A _review_study on_machine_learning_to_investigate
the issue of plastic pollution_in_oceans

Chagger, Jeevanjot & Sharma, Er. Harish & Bala, Er.
(2024). PARTIAL REPLACEMENT OF CEMENT
WITH RICE HUSK ASH & SUGARCANE
BAGASSE ASH: REVIEW PAPER. Industrial
Engineering Journal ISSN: 0970-2555 Volume: 53,
Issue 6, June: 2024.
https://www.researchgate.net/publication/387567151 P
ARTIAL REPLACEMENT_OF CEMENT WITH R
ICE_ HUSK_ASH SUGARCANE BAGASSE ASH
REVIEW PAPER

Suri, Navleen & Chagger, Jeevanjot & Sharma, Er.
Harish & Chandel, Dr. (2025). INVESTIGATION ON
THE COMPRESSIVE STRENGTH WITH USE OF
ScBA AND WPSA WITH PARTIAL
REPLACEMENT OF CEMENT IN CONCRETE.
Industrial Engineering Journal. Industrial Engineering
Journal ISSN: 0970-2555 Volume: 54, Issue 4, April:
2025.
https://www.researchgate.net/publication/391643772 1|
NVESTIGATION_ON_THE COMPRESSIVE STRE
NGTH WITH USE_OF_ScBA_AND_WPSA_WITH
PARTIAL_REPLACEMENT_OF CEMENT_IN_CO
NCRETE

Chagger, Jeevanjot & Bala, Er & Sharma, Er. Harish.
(2024). INVESTIGATE THE COMPRESSIVE
STRENGTH OF CONCRETE USING FLY ASH ON
M30 CONCRETE GRADE. Industrial Engineering
Journal ISSN: 0970-2555 Volume: 53, Issue 6, No.5,
June: 2024
https://www.researchgate.net/publication/387566115 |
NVESTIGATE _THE_COMPRESSIVE_STRENGTH

279


https://www.researchgate.net/publication/394245448_Review_study_Waste_glass_powder_WGP_with_replacement_of_cement
https://www.researchgate.net/publication/394245448_Review_study_Waste_glass_powder_WGP_with_replacement_of_cement
https://www.researchgate.net/publication/394245448_Review_study_Waste_glass_powder_WGP_with_replacement_of_cement
https://www.researchgate.net/publication/392428380_Review_on_the_utilization_of_the_Geogrids_in_road_construction
https://www.researchgate.net/publication/392428380_Review_on_the_utilization_of_the_Geogrids_in_road_construction
https://www.researchgate.net/publication/392428380_Review_on_the_utilization_of_the_Geogrids_in_road_construction
https://www.researchgate.net/publication/387540549_Optimizing_Tourism_and_Traffic_with_ITS_in_Nepal_and_India
https://www.researchgate.net/publication/387540549_Optimizing_Tourism_and_Traffic_with_ITS_in_Nepal_and_India
https://www.researchgate.net/publication/387540549_Optimizing_Tourism_and_Traffic_with_ITS_in_Nepal_and_India
https://www.researchgate.net/publication/375113951_Use_of_Waste_Polythene_in_Bituminous_Concrete_Mixes_for_Highways
https://www.researchgate.net/publication/375113951_Use_of_Waste_Polythene_in_Bituminous_Concrete_Mixes_for_Highways
https://www.researchgate.net/publication/375113951_Use_of_Waste_Polythene_in_Bituminous_Concrete_Mixes_for_Highways
https://www.researchgate.net/publication/396053644_A_REVIEW_STUDY_ELECTRICAL_WORK_ON_CONSTRUCTION_SITE
https://www.researchgate.net/publication/396053644_A_REVIEW_STUDY_ELECTRICAL_WORK_ON_CONSTRUCTION_SITE
https://www.researchgate.net/publication/396053644_A_REVIEW_STUDY_ELECTRICAL_WORK_ON_CONSTRUCTION_SITE
https://www.researchgate.net/publication/394245448_Review_study_Waste_glass_powder_WGP_with_replacement_of_cement
https://www.researchgate.net/publication/394245448_Review_study_Waste_glass_powder_WGP_with_replacement_of_cement
https://www.researchgate.net/publication/394245448_Review_study_Waste_glass_powder_WGP_with_replacement_of_cement
https://www.researchgate.net/publication/392428380_Review_on_the_utilization_of_the_Geogrids_in_road_construction
https://www.researchgate.net/publication/392428380_Review_on_the_utilization_of_the_Geogrids_in_road_construction
https://www.researchgate.net/publication/392428380_Review_on_the_utilization_of_the_Geogrids_in_road_construction
https://www.researchgate.net/publication/391643779_INVESTIGATION_ON_THE_TENSILE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643779_INVESTIGATION_ON_THE_TENSILE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643779_INVESTIGATION_ON_THE_TENSILE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643779_INVESTIGATION_ON_THE_TENSILE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643779_INVESTIGATION_ON_THE_TENSILE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/396213967_A_review_study_on_machine_learning_to_investigate_the_issue_of_plastic_pollution_in_oceans
https://www.researchgate.net/publication/396213967_A_review_study_on_machine_learning_to_investigate_the_issue_of_plastic_pollution_in_oceans
https://www.researchgate.net/publication/396213967_A_review_study_on_machine_learning_to_investigate_the_issue_of_plastic_pollution_in_oceans
https://www.researchgate.net/publication/387567151_PARTIAL_REPLACEMENT_OF_CEMENT_WITH_RICE_HUSK_ASH_SUGARCANE_BAGASSE_ASH_REVIEW_PAPER
https://www.researchgate.net/publication/387567151_PARTIAL_REPLACEMENT_OF_CEMENT_WITH_RICE_HUSK_ASH_SUGARCANE_BAGASSE_ASH_REVIEW_PAPER
https://www.researchgate.net/publication/387567151_PARTIAL_REPLACEMENT_OF_CEMENT_WITH_RICE_HUSK_ASH_SUGARCANE_BAGASSE_ASH_REVIEW_PAPER
https://www.researchgate.net/publication/387567151_PARTIAL_REPLACEMENT_OF_CEMENT_WITH_RICE_HUSK_ASH_SUGARCANE_BAGASSE_ASH_REVIEW_PAPER
https://www.researchgate.net/publication/391643772_INVESTIGATION_ON_THE_COMPRESSIVE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643772_INVESTIGATION_ON_THE_COMPRESSIVE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643772_INVESTIGATION_ON_THE_COMPRESSIVE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643772_INVESTIGATION_ON_THE_COMPRESSIVE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/391643772_INVESTIGATION_ON_THE_COMPRESSIVE_STRENGTH_WITH_USE_OF_ScBA_AND_WPSA_WITH_PARTIAL_REPLACEMENT_OF_CEMENT_IN_CONCRETE
https://www.researchgate.net/publication/387566115_INVESTIGATE_THE_COMPRESSIVE_STRENGTH_OF_CONCRETE_USING_FLY_ASH_ON_M30_CONCRETE_GRADE
https://www.researchgate.net/publication/387566115_INVESTIGATE_THE_COMPRESSIVE_STRENGTH_OF_CONCRETE_USING_FLY_ASH_ON_M30_CONCRETE_GRADE

[13]

[14]

[15]

[16]

[17]

[18]

© 2025 IRJIET All Rights Reserved

7iny

OF CONCRETE_USING_FLY_ ASH_ON_M30_CO
NCRETE GRADE

Singh, Er & Chagger, Jeevanjot. (2024). Review Study:
Robotics and Automation in Construction, IRJIET,
Volume 8, Issue 11, November 2024 pp. 260-264.
10.47001/IRJIET/2024.811033.
https://www.researchgate.net/publication/396051331
Review_Study Robotics_and_Automation_in_Constru
ction

Chagger, Jeevanjot & Sharma, Er. Harish. (2024).
Review Study on Partial Replacement of Cement with
Sugarcane Bagasse Ash (SCBA), National Conference
on “Empowering Sustainability: Bridging Science,
Technology and Climate Resilience” (ESBSTCR-2024),
17-19 Jan 2024; SBBS University, Jalandhar, Punjab.
https://www.researchgate.net/publication/396270286
Review_Study on_Partial_Replacement of Cement
with _Sugarcane Bagasse Ash _SCBA

Chagger, Jeevanjot & Sharma, Er. Harish. (2024). A
Review: ScCBA& WPSA Used in Concrete as Partial
Replacement of Cement, National Conference on
“Empowering  Sustainability:  Bridging  Science,
Technology and Climate Resilience” (ESBSTCR-2024),
17-19 Jan 2024; SBBS University, Jalandhar, Punjab.
https://www.researchgate.net/publication/396270282
A_Review ScBA WPSA Used_in_Concrete_as_Parti
al_Replacement_of Cement

Chagger, Jeevanjot & Sharma, Er. Harish. (2024). A
Review on Improving Asphalt Mixtures Through the
Use of Geosynthetics and Waste Fibers, National
Conference on “Empowering Sustainability: Bridging
Science, Technology and Climate Resilience”
(ESBSTCR-2024), 17-19 Jan 2024; SBBS University,
Jalandhar, Punjab.
https://www.researchgate.net/publication/387573908
A_Review_on_Improving_Asphalt Mixtures_Through
the Use of Geosynthetics_and_Waste Fibers

Mahi, Vishal & Chagger, Jeevanjot & Sharma, Er.
Harish & Bala, Er. (2024). Performance Evaluation of
Adhession in Recycled & Reused Construction
Material in RCC, International Research Journal of
Innovations in Engineering and Technology (IRJIET),
ISSN (online): 2581-3048, Volume 8, Issue 1, pp 19-
37, January-2024.
https://doi.org/10.47001/IRJIET/2024.801004,https://w
ww.researchgate.net/publication/387570170_ Performa
nce_Evaluation_of Adhession_in_Recycled Reused
Construction_Material_in_RCC

Anmol, & Sharma, Er. Harish & Bala, Er & Chagger,
Jeevanjot. (2023). An Examination the Use of Waste
Glass Powder as Cement Partial Replacement in
Concrete. International Research  Journal of

[19]

[20]

[21]

[22]

[23]

www.irjiet.com

= International Research Journal of Innovations in Engineering and Technology (IRJIET)

ISSN (online): 2581-3048
Volume 9, Issue 10, pp 275-283, October-2025
https://doi.org/10.47001/IRJIET/2025.910034

Innovations in Engineering and Technology (IRJIET)
ISSN (online): 2581-3048 Volume 7, Issue 11, pp 343-
355, November-2023.
https://doi.org/10.47001/IRJIET/2023.711047 https://w
ww.researchgate.net/publication/375826197 An_Exam
ination_the Use of Waste Glass Powder_as_Cement
Partial Replacement _in_Concrete

Chagger, Jeevanjot & Singh, Gurpreet & Mohit,
(2023). A Review Study on The Use of Geosynthetics
in Road Constructions. International Journal of
Research Publication and Reviews, Vol 4, no 7, pp
518-522 July 2023.
https://ijrpr.com/uploads/V4ISSUE7/1JRPR15273.pdf,h
ttps://www.researchgate.net/publication/396052553 A
Review_Study on_The Use of Geosynthetics in R
oad_Constructions

Chagger, Jeevanjot. (2023). ASSESSING THE
EFFECTIVENESS OF BAMBOO IN ENHANCING
THE STRENGTH OF CONCRETE STRUCTURES: A

REVIEW STUDY, International Journal of
Engineering Technology Research & Management,
Vol-07 Issue 07, 68-76, July-2023.

https://www.researchgate.net/publication/396052546
ASSESSING THE_EFFECTIVENESS OF BAMBO
O_IN_ENHANCING THE_STRENGTH_OF CONC
RETE STRUCTURES A REVIEW STUDY

Singh, J.; Chandel, S.K.; Mohit; Singh, G. The Article
Explores Improving the Performance of Asphalt
Mixtures through the Utilization of Added Fibers. Int.
Res. J. Innov. Eng. Technol. 2023, 7, 59-65.
https://www.researchgate.net/publication/389533862 T
he Article Explores_Improving_the Performance_of
Asphalt_Mixtures_through_the Utilization of Added
Fibers

Singh J, Mohit, Gurpreet Singh. Case study on partial
replacement of cement with RHA. Int J Res Anal Rev
(NRAR).  2023; 10(3):5-10.  Awvailable  from:
http://www.ijrar.org/IJRAR23C1002.pdf,https://www.r
esearchgate.net/publication/389533760 Case Study o
n_Partial Replacement of Cement with RHA

J. Singh, D. S. Chandel, "An Examination and
Investigation Compressive Strength the Use of Waste
Paper Sludge Ash and Rice Husk Ash as Cement
Substitutes in Concrete", International Journal of
Innovative Research in Engineering and Management
(JIREM), Vol-10, Issue-3, Page No-60-66, 2023.
Available from:
https://doi.org/10.55524/ijirem.2023.10.3.11,https://ww
w.researchgate.net/publication/372098556_An_Examin
ation_and_Investigation_Compressive_Strength the U
se_of Waste Paper Sludge Ash and Rice Husk Ash
as_Cement_Substitutes_in_Concrete

280


https://www.researchgate.net/publication/396051331_Review_Study_Robotics_and_Automation_in_Construction
https://www.researchgate.net/publication/396051331_Review_Study_Robotics_and_Automation_in_Construction
https://www.researchgate.net/publication/396051331_Review_Study_Robotics_and_Automation_in_Construction
https://www.researchgate.net/publication/396270286_Review_Study_on_Partial_Replacement_of_Cement_with_Sugarcane_Bagasse_Ash_SCBA
https://www.researchgate.net/publication/396270286_Review_Study_on_Partial_Replacement_of_Cement_with_Sugarcane_Bagasse_Ash_SCBA
https://www.researchgate.net/publication/396270286_Review_Study_on_Partial_Replacement_of_Cement_with_Sugarcane_Bagasse_Ash_SCBA
https://www.researchgate.net/publication/396270282_A_Review_ScBA_WPSA_Used_in_Concrete_as_Partial_Replacement_of_Cement
https://www.researchgate.net/publication/396270282_A_Review_ScBA_WPSA_Used_in_Concrete_as_Partial_Replacement_of_Cement
https://www.researchgate.net/publication/396270282_A_Review_ScBA_WPSA_Used_in_Concrete_as_Partial_Replacement_of_Cement
https://www.researchgate.net/publication/387573908_A_Review_on_Improving_Asphalt_Mixtures_Through_the_Use_of_Geosynthetics_and_Waste_Fibers
https://www.researchgate.net/publication/387573908_A_Review_on_Improving_Asphalt_Mixtures_Through_the_Use_of_Geosynthetics_and_Waste_Fibers
https://www.researchgate.net/publication/387573908_A_Review_on_Improving_Asphalt_Mixtures_Through_the_Use_of_Geosynthetics_and_Waste_Fibers
https://doi.org/10.47001/IRJIET/2024.801004,https:/www.researchgate.net/publication/387570170_Performance_Evaluation_of_Adhession_in_Recycled_Reused_Construction_Material_in_RCC
https://doi.org/10.47001/IRJIET/2024.801004,https:/www.researchgate.net/publication/387570170_Performance_Evaluation_of_Adhession_in_Recycled_Reused_Construction_Material_in_RCC
https://doi.org/10.47001/IRJIET/2024.801004,https:/www.researchgate.net/publication/387570170_Performance_Evaluation_of_Adhession_in_Recycled_Reused_Construction_Material_in_RCC
https://doi.org/10.47001/IRJIET/2024.801004,https:/www.researchgate.net/publication/387570170_Performance_Evaluation_of_Adhession_in_Recycled_Reused_Construction_Material_in_RCC
https://doi.org/10.47001/IRJIET/2023.711047,https:/www.researchgate.net/publication/375826197_An_Examination_the_Use_of_Waste_Glass_Powder_as_Cement_Partial_Replacement_in_Concrete
https://doi.org/10.47001/IRJIET/2023.711047,https:/www.researchgate.net/publication/375826197_An_Examination_the_Use_of_Waste_Glass_Powder_as_Cement_Partial_Replacement_in_Concrete
https://doi.org/10.47001/IRJIET/2023.711047,https:/www.researchgate.net/publication/375826197_An_Examination_the_Use_of_Waste_Glass_Powder_as_Cement_Partial_Replacement_in_Concrete
https://doi.org/10.47001/IRJIET/2023.711047,https:/www.researchgate.net/publication/375826197_An_Examination_the_Use_of_Waste_Glass_Powder_as_Cement_Partial_Replacement_in_Concrete
https://ijrpr.com/uploads/V4ISSUE7/IJRPR15273.pdf,https:/www.researchgate.net/publication/396052553_A_Review_Study_on_The_Use_of_Geosynthetics_in_Road_Constructions
https://ijrpr.com/uploads/V4ISSUE7/IJRPR15273.pdf,https:/www.researchgate.net/publication/396052553_A_Review_Study_on_The_Use_of_Geosynthetics_in_Road_Constructions
https://ijrpr.com/uploads/V4ISSUE7/IJRPR15273.pdf,https:/www.researchgate.net/publication/396052553_A_Review_Study_on_The_Use_of_Geosynthetics_in_Road_Constructions
https://ijrpr.com/uploads/V4ISSUE7/IJRPR15273.pdf,https:/www.researchgate.net/publication/396052553_A_Review_Study_on_The_Use_of_Geosynthetics_in_Road_Constructions
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/389533862_The_Article_Explores_Improving_the_Performance_of_Asphalt_Mixtures_through_the_Utilization_of_Added_Fibers
https://www.researchgate.net/publication/389533862_The_Article_Explores_Improving_the_Performance_of_Asphalt_Mixtures_through_the_Utilization_of_Added_Fibers
https://www.researchgate.net/publication/389533862_The_Article_Explores_Improving_the_Performance_of_Asphalt_Mixtures_through_the_Utilization_of_Added_Fibers
https://www.researchgate.net/publication/389533862_The_Article_Explores_Improving_the_Performance_of_Asphalt_Mixtures_through_the_Utilization_of_Added_Fibers
http://www.ijrar.org/IJRAR23C1002.pdf,https:/www.researchgate.net/publication/389533760_Case_Study_on_Partial_Replacement_of_Cement_with_RHA
http://www.ijrar.org/IJRAR23C1002.pdf,https:/www.researchgate.net/publication/389533760_Case_Study_on_Partial_Replacement_of_Cement_with_RHA
http://www.ijrar.org/IJRAR23C1002.pdf,https:/www.researchgate.net/publication/389533760_Case_Study_on_Partial_Replacement_of_Cement_with_RHA
https://doi.org/10.55524/ijirem.2023.10.3.11,https:/www.researchgate.net/publication/372098556_An_Examination_and_Investigation_Compressive_Strength_the_Use_of_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_as_Cement_Substitutes_in_Concrete
https://doi.org/10.55524/ijirem.2023.10.3.11,https:/www.researchgate.net/publication/372098556_An_Examination_and_Investigation_Compressive_Strength_the_Use_of_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_as_Cement_Substitutes_in_Concrete
https://doi.org/10.55524/ijirem.2023.10.3.11,https:/www.researchgate.net/publication/372098556_An_Examination_and_Investigation_Compressive_Strength_the_Use_of_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_as_Cement_Substitutes_in_Concrete
https://doi.org/10.55524/ijirem.2023.10.3.11,https:/www.researchgate.net/publication/372098556_An_Examination_and_Investigation_Compressive_Strength_the_Use_of_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_as_Cement_Substitutes_in_Concrete
https://doi.org/10.55524/ijirem.2023.10.3.11,https:/www.researchgate.net/publication/372098556_An_Examination_and_Investigation_Compressive_Strength_the_Use_of_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_as_Cement_Substitutes_in_Concrete

[24]

[25]

[26]

[27]

[28]

[29]

[30]

© 2025 IRJIET All Rights Reserved

7iny

Jeevanjot Singh, Mohit, Gurpreet Singh (July2023),
“THE EXAMINATION STUDY TO INVESTIGATE
THE EFFECTS OF USING A REDUCED AMOUNT
OF CEMENT WITH WPSA, ‘International Research
Journal of Modernization in Engineering Technology
and Science, Volume:05/Issue:07/July-2023 Impact
Factor- 7.868 www.irjmets.com, e-ISSN: 2582-5208.
https://www.researchgate.net/publication/396052546
ASSESSING_THE_EFFECTIVENESS OF BAMBO
O_IN_ENHANCING_THE _STRENGTH_OF _CONC
RETE_STRUCTURES A REVIEW_ STUDY
Jeevanjot Singh, Dr. Sandeep Kumar Chandel, Mohit,
Gurpreet Singh (2023), “A Study: How Using Waste
Paper Sludge Ash and Rice Husk Ash Instead of
Cement in Concrete, ‘Quest Journals Journal of
Architecture and Civil Engineering, Volume 8 ~ Issue
7, pp: 20-29, ISSN (Online): 2321-8193,
www.questjournals.org,
https://www.researchgate.net/publication/396052558
A _Study How_ Using Waste Paper Sludge Ash_and
Rice Husk Ash Instead of Cement in_Concrete
Sah, Nandkishor& Thakur, Dr. (2025). Evaluation of
Innovative Construction Techniques for Rapid MSE
Wall Installation. 10.1007/978-981-96-7779-5_12.
https://www.researchgate.net/publication/396546906 E
valuation_of Innovative_Construction_Techniques for
Rapid_MSE_Wall_Installation

Singh, Mehir & Thakur, Dr. (2025). USING
INTELLIGENT TRANSPORTATION SYSTEMS
FOR TOURISM AND TRAFFIC CONTROL IN
NEPAL AND INDIA. 2024,
https://www.researchgate.net/publication/396143907
USING_INTELLIGENT TRANSPORTATION_SYS
TEMS FOR_TOURISM_AND_TRAFFIC CONTRO
L_IN_NEPAL_AND_INDIA

Thakur, Dr. (2025). View of Thermal Properties of
Concrete Prepared with Water Absorbing Beads,
International ~ Conference on  Multidisciplinary
Approaches for Sustainable Development, Volume: 32.
https://www.researchgate.net/publication/394873033
View_of Thermal_Properties_of Concrete Prepared
with_Water_Absorbing_Beads

Sah, N., Thakur, A., Sah, S.K. (2025). Evaluation of
Innovative Construction Techniques for Rapid MSE
Wall Installation. In: Dixit, M.S., Jaiswal, S.S.,
Shermale, Y., Satyam, N., Singh, A.P. (eds)
Proceedings of the Indian Geotechnical Conference
(IGC 2024), Volume 6. IGC 2024. Lecture Notes in
Civil Engineering, vol 702. Springer, Singapore.
https://doi.org/10.1007/978-981-96-7779-5_12
Thakur, Dr. (2024). Comparative Simulation of
Advanced Oxidation Process and Electrocoagulation

[31]

[32]

[33]

[34]

[35]

[36]

www.irjiet.com

= International Research Journal of Innovations in Engineering and Technology (IRJIET)

ISSN (online): 2581-3048
Volume 9, Issue 10, pp 275-283, October-2025
https://doi.org/10.47001/IRJIET/2025.910034

for Wastewater Treatment: A Two-Dimensional
Diffusion—Reaction Study, Conference: International
Conference on Multidisciplinary Approaches for
Sustainable Development, Volume: 31.
https://www.researchgate.net/publication/394872905
Comparative Simulation of Advanced Oxidation Pro
cess_and_Electrocoagulation_for Wastewater Treatm
ent_ A Two-Dimensional Diffusion-Reaction_Study
Thakur, Dr. (2024). Development of Sustainable and
Cost-Effective Framework for Rain Water Treatment,
Conference: International Conference on
Multidisciplinary ~ Approaches  for  Sustainable
Development, Volume: 32,
https://www.researchgate.net/publication/394872689
Development_of Sustainable _and_Cost-

Effective Framework for Rain_Water Treatment
Thakur, Dr. (2025). Development of Sustainable and
Cost-Effective Framework for Rain Water Treatment.
International  Conference on  Multidisciplinary
Approaches for Sustainable Development, Volume: 32,
https://www.researchgate.net/publication/394872496 |
dentification_of Contaminants Present_in_Rainwater
Collected from_Ground Pit _and_its_Removal

N. Sah and A. Thakur, “Innovative Techniques for
Rapid MSE Wall Installation”, J. Sci. Techn., vol. 4,
no. 2, pp. 90-93, May 2025.
https://www.researchgate.net/publication/396733403 |
nnovative_Techniques for Rapid MSE_Wall_Installat
ion

Singh, Mehir & Thakur, Dr. (2024). Optimizing
Tourism and Traffic with ITS in Nepal and India.
International Journal of Applied Science and
Engineering Review. 5. 2582-6948. Vol. 5 Issue 7, July
2024,
https://www.researchgate.net/publication/387540549
Optimizing_Tourism_and_Traffic with ITS in Nepal
_and_India

Ashraf, Aadil & Thakur, Dr. (2023). Use of Waste
Polythene in Bituminous Concrete Mixes for
Highways. International Journal for Research in
Applied Science and Engineering Technology. 11.
1709-1712. 10.22214/ijraset.2023.56293.
https://www.researchgate.net/publication/375113951
Use of Waste Polythene in_Bituminous_Concrete M
ixes_for Highways

Themisana, Rajkumari & Thakur, Dr &Thaguna,
Parwati& Thounaojam, Anuradha & Senagah,
Amenjor. (2023). TO DETERMINE THE STRENGTH
OF CONCRETE WITH PARTIAL REPLACEMENT
OF SAND WITH MARBLE DUST POWDER.
10.17605/0OSF.10/QD68N.
https://www.researchgate.net/publication/372724255 T

281


https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
https://www.researchgate.net/publication/396052546_ASSESSING_THE_EFFECTIVENESS_OF_BAMBOO_IN_ENHANCING_THE_STRENGTH_OF_CONCRETE_STRUCTURES_A_REVIEW_STUDY
http://www.questjournals.org/
https://www.researchgate.net/publication/396052558_A_Study_How_Using_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_Instead_of_Cement_in_Concrete
https://www.researchgate.net/publication/396052558_A_Study_How_Using_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_Instead_of_Cement_in_Concrete
https://www.researchgate.net/publication/396052558_A_Study_How_Using_Waste_Paper_Sludge_Ash_and_Rice_Husk_Ash_Instead_of_Cement_in_Concrete
https://www.researchgate.net/publication/396546906_Evaluation_of_Innovative_Construction_Techniques_for_Rapid_MSE_Wall_Installation
https://www.researchgate.net/publication/396546906_Evaluation_of_Innovative_Construction_Techniques_for_Rapid_MSE_Wall_Installation
https://www.researchgate.net/publication/396546906_Evaluation_of_Innovative_Construction_Techniques_for_Rapid_MSE_Wall_Installation
https://www.researchgate.net/publication/396143907_USING_INTELLIGENT_TRANSPORTATION_SYSTEMS_FOR_TOURISM_AND_TRAFFIC_CONTROL_IN_NEPAL_AND_INDIA
https://www.researchgate.net/publication/396143907_USING_INTELLIGENT_TRANSPORTATION_SYSTEMS_FOR_TOURISM_AND_TRAFFIC_CONTROL_IN_NEPAL_AND_INDIA
https://www.researchgate.net/publication/396143907_USING_INTELLIGENT_TRANSPORTATION_SYSTEMS_FOR_TOURISM_AND_TRAFFIC_CONTROL_IN_NEPAL_AND_INDIA
https://www.researchgate.net/publication/396143907_USING_INTELLIGENT_TRANSPORTATION_SYSTEMS_FOR_TOURISM_AND_TRAFFIC_CONTROL_IN_NEPAL_AND_INDIA
https://www.researchgate.net/publication/394873033_View_of_Thermal_Properties_of_Concrete_Prepared_with_Water_Absorbing_Beads
https://www.researchgate.net/publication/394873033_View_of_Thermal_Properties_of_Concrete_Prepared_with_Water_Absorbing_Beads
https://www.researchgate.net/publication/394873033_View_of_Thermal_Properties_of_Concrete_Prepared_with_Water_Absorbing_Beads
https://doi.org/10.1007/978-981-96-7779-5_12
https://www.researchgate.net/publication/394872905_Comparative_Simulation_of_Advanced_Oxidation_Process_and_Electrocoagulation_for_Wastewater_Treatment_A_Two-Dimensional_Diffusion-Reaction_Study
https://www.researchgate.net/publication/394872905_Comparative_Simulation_of_Advanced_Oxidation_Process_and_Electrocoagulation_for_Wastewater_Treatment_A_Two-Dimensional_Diffusion-Reaction_Study
https://www.researchgate.net/publication/394872905_Comparative_Simulation_of_Advanced_Oxidation_Process_and_Electrocoagulation_for_Wastewater_Treatment_A_Two-Dimensional_Diffusion-Reaction_Study
https://www.researchgate.net/publication/394872905_Comparative_Simulation_of_Advanced_Oxidation_Process_and_Electrocoagulation_for_Wastewater_Treatment_A_Two-Dimensional_Diffusion-Reaction_Study
https://www.researchgate.net/publication/394872689_Development_of_Sustainable_and_Cost-Effective_Framework_for_Rain_Water_Treatment
https://www.researchgate.net/publication/394872689_Development_of_Sustainable_and_Cost-Effective_Framework_for_Rain_Water_Treatment
https://www.researchgate.net/publication/394872689_Development_of_Sustainable_and_Cost-Effective_Framework_for_Rain_Water_Treatment
https://www.researchgate.net/publication/394872496_Identification_of_Contaminants_Present_in_Rainwater_Collected_from_Ground_Pit_and_its_Removal
https://www.researchgate.net/publication/394872496_Identification_of_Contaminants_Present_in_Rainwater_Collected_from_Ground_Pit_and_its_Removal
https://www.researchgate.net/publication/394872496_Identification_of_Contaminants_Present_in_Rainwater_Collected_from_Ground_Pit_and_its_Removal
https://www.researchgate.net/publication/396733403_Innovative_Techniques_for_Rapid_MSE_Wall_Installation
https://www.researchgate.net/publication/396733403_Innovative_Techniques_for_Rapid_MSE_Wall_Installation
https://www.researchgate.net/publication/396733403_Innovative_Techniques_for_Rapid_MSE_Wall_Installation
https://www.researchgate.net/publication/387540549_Optimizing_Tourism_and_Traffic_with_ITS_in_Nepal_and_India
https://www.researchgate.net/publication/387540549_Optimizing_Tourism_and_Traffic_with_ITS_in_Nepal_and_India
https://www.researchgate.net/publication/387540549_Optimizing_Tourism_and_Traffic_with_ITS_in_Nepal_and_India
https://www.researchgate.net/publication/375113951_Use_of_Waste_Polythene_in_Bituminous_Concrete_Mixes_for_Highways
https://www.researchgate.net/publication/375113951_Use_of_Waste_Polythene_in_Bituminous_Concrete_Mixes_for_Highways
https://www.researchgate.net/publication/375113951_Use_of_Waste_Polythene_in_Bituminous_Concrete_Mixes_for_Highways
https://www.researchgate.net/publication/372724255_TO_DETERMINE_THE_STRENGTH_OF_CONCRETE_WITH_PARTIAL_REPLACEMENT_OF_SAND_WITH_MARBLE_DUST_POWDER

[37]

[38]

[39]

[40]

[41]

[42]

© 2025 IRJIET All Rights Reserved

/ ,
/IRJIET

O_DETERMINE_THE STRENGTH OF CONCRET
E_WITH PARTIAL_REPLACEMENT_ OF SAND
WITH_MARBLE _DUST_POWDER

Thagunna, Parwati& Thakur, Dr & Devi, Rajkumari &
Thounaojam, Anuradha & Senagah, Amenjor. (2023).
EXPERIMENTAL STUDY FOR STABILIZING
PROPERTIES OF BLACK COTTON SOIL BY USE
OF GEOGRID AND ADMIXTURE. Journal of
Biomechanical Science and Engineering. APRIL 2023.
725-728. 10.17605/OSF.1I0/A4E39.
https://www.researchgate.net/publication/372724185 E
XPERIMENTAL_STUDY_FOR_STABILIZING_PR
OPERTIES_OF BLACK COTTON_SOIL BY_USE
OF GEOGRID_AND_ADMIXTURE

Thakur, Dr. (2023). ASSESSMENT OF INITIATION
OF SOIL LIQUEFACTION INDUCED BY
EARTHQUAKES: A RESEARCH. European
Chemical Bulletin. (Special Issue 7). 2240-2259.
https://www.researchgate.net/publication/372102614
ASSESSMENT_OF INITIATION_OF SOIL LIQUE
FACTION_INDUCED BY_EARTHQUAKES A RE
SEARCH

Yousuf, Saleem & Thakur, Dr. (2023). A Review
Intelligent Transport System. Zeitschrift fur celtische
Philologie. volume 10. 2017-2045.
https://www.researchgate.net/publication/371131269
A_Review_Intelligent_Transport_System

Thakur, Dr. (2023). Enhancing the soils geotechnical
properties by using plastic waste: A Review. Yingyong
JichuyuGongcheng Kexue Xuebao/Journal of Basic
Science and Engineering. 23. 168-186.
10.37896/JBSV23.5/2096.
https://www.researchgate.net/publication/370528028 E
nhancing_the soils_geotechnical properties by using
plastic_waste A Review

Er. Abhilash Thakur, NaveenKumar, Sangharsh Kaith,
Sanchit Rana, Pranshu Goyal, D. K. Tiwary, D. R. K.
Thakur, "A Critical Review On Fiber Reinforced
Polymer Composites In Strengthening Reinforced
Concrete  Structure”, International Journal of
Innovative Research in Engineering and Management
(JIREM), Vol-9, Issue-2, Page No0-562-567, 2022.
Available from:
https://doi.org/10.55524/ijirem.2022.9.2.88.

Er. Manpreet Singh, Dr. Vijay Dhir, & Er. Simran.
(2025). A Multi-Method Al Framework for the
Sustainable Optimization of Concrete Mix Designs
Using Industrial and Agricultural Waste: A
Comprehensive  Review. International Research
Journal of Innovations in Engineering and Technology
- IRJIET, 9(9), 82-87. Article DOl
https://doi.org/10.47001/IRJIET/2025.909012

[43]

[44]

[45]

[46]

[47]

[48]

[49]

www.irjiet.com

International Research Journal of Innovations in Engineering and Technology (IRJIET)

ISSN (online): 2581-3048
Volume 9, Issue 10, pp 275-283, October-2025

https://doi.org/10.47001/IRJIET/2025.910034

Er. Manpreet Singh, Dr. Vijay Dhir, & Er. Simran.
(2025). A Geospatial and Al-Based Decision Support
System for Planning Sustainable Infrastructure
Corridors: Integrating Material Science and Modern
Construction Techniques. International Research
Journal of Innovations in Engineering and Technology
- IRJIET, 9(9), 88-94. Article DOI
https://doi.org/10.47001/IRJIET/2025.909013

Er. Manpreet Singh, Dr. Vijay Dhir, & Er. Simran.
(2025). Life-Cycle Assessment and Digital Twin
Modeling for Resilient and Eco-Friendly Construction
Practices: A Comprehensive Review. International
Research Journal of Innovations in Engineering and
Technology - IRJIET, 9(9), 95-102. Article DOI
https://doi.org/10.47001/IRJIET/2025.909014

Er. Manpreet Singh, Dr. Vijay Dhir, & Er. Simran.
(2025). An Integrated Review: Harnessing Industry 4.0
Technologies for a Circular Economy in the
Construction Sector. International Research Journal of
Innovations in Engineering and Technology - IRJIET,
9(9), 103-111. Article DOl
https://doi.org/10.47001/IRJIET/2025.909015

Er. Manpreet Singh, Dr. Vijay Dhir, & Er. Simran.
(2025). Predicting the Mechanical and Durability
Properties of Hybrid Green Concrete using Artificial
Neural Networks and Weight of Evidence: A
Comprehensive  Review. International Research
Journal of Innovations in Engineering and Technology
- IRJIET, 9(9), 112-120. Article  DOI
https://doi.org/10.47001/IRJIET/2025.909016

Er. Manpreet Singh, Dr. Jagdeep Kaur, & Er. Simran.
(2025). Investigation into the Valorization of Agro-
Industrial Waste for Sustainable Construction: From
Material Characterization to Field Application.
International Research Journal of Innovations in
Engineering and Technology - IRJIET, 9(9), 121-127.
Acrticle DOl
https://doi.org/10.47001/IRJIET/2025.909017

Er. Manpreet Singh, Dr. Jagdeep Kaur, Er. Simran.
(2025). Resilient Infrastructure Development in
Mountainous Regions: A Synergy of Natural waste
Materials, Geosynthetics, and Intelligent Systems.
International Research Journal of Innovations in
Engineering and Technology - IRJIET, 9(9), 128-134.
Article DOl
https://doi.org/10.47001/IRJIET/2025.909018

Er. Manpreet Singh, Dr. Jagdeep Kaur, & Simran.
(2025). Meta-Analysis and Knowledge Synthesis in
Sustainable Construction Materials Using Machine
Learning and Information Value Models. International
Research Journal of Innovations in Engineering and

282


https://www.researchgate.net/publication/372724185_EXPERIMENTAL_STUDY_FOR_STABILIZING_PROPERTIES_OF_BLACK_COTTON_SOIL_BY_USE_OF_GEOGRID_AND_ADMIXTURE
https://www.researchgate.net/publication/372724185_EXPERIMENTAL_STUDY_FOR_STABILIZING_PROPERTIES_OF_BLACK_COTTON_SOIL_BY_USE_OF_GEOGRID_AND_ADMIXTURE
https://www.researchgate.net/publication/372724185_EXPERIMENTAL_STUDY_FOR_STABILIZING_PROPERTIES_OF_BLACK_COTTON_SOIL_BY_USE_OF_GEOGRID_AND_ADMIXTURE
https://www.researchgate.net/publication/372724185_EXPERIMENTAL_STUDY_FOR_STABILIZING_PROPERTIES_OF_BLACK_COTTON_SOIL_BY_USE_OF_GEOGRID_AND_ADMIXTURE
https://www.researchgate.net/publication/372102614_ASSESSMENT_OF_INITIATION_OF_SOIL_LIQUEFACTION_INDUCED_BY_EARTHQUAKES_A_RESEARCH
https://www.researchgate.net/publication/372102614_ASSESSMENT_OF_INITIATION_OF_SOIL_LIQUEFACTION_INDUCED_BY_EARTHQUAKES_A_RESEARCH
https://www.researchgate.net/publication/372102614_ASSESSMENT_OF_INITIATION_OF_SOIL_LIQUEFACTION_INDUCED_BY_EARTHQUAKES_A_RESEARCH
https://www.researchgate.net/publication/372102614_ASSESSMENT_OF_INITIATION_OF_SOIL_LIQUEFACTION_INDUCED_BY_EARTHQUAKES_A_RESEARCH
https://www.researchgate.net/publication/371131269_A_Review_Intelligent_Transport_System
https://www.researchgate.net/publication/371131269_A_Review_Intelligent_Transport_System
https://www.researchgate.net/publication/370528028_Enhancing_the_soils_geotechnical_properties_by_using_plastic_waste_A_Review
https://www.researchgate.net/publication/370528028_Enhancing_the_soils_geotechnical_properties_by_using_plastic_waste_A_Review
https://www.researchgate.net/publication/370528028_Enhancing_the_soils_geotechnical_properties_by_using_plastic_waste_A_Review
https://doi.org/10.55524/ijirem.2022.9.2.88
https://doi.org/10.47001/IRJIET/2025.909012
https://doi.org/10.47001/IRJIET/2025.909013
https://doi.org/10.47001/IRJIET/2025.909014
https://doi.org/10.47001/IRJIET/2025.909015
https://doi.org/10.47001/IRJIET/2025.909016
https://doi.org/10.47001/IRJIET/2025.909017
https://doi.org/10.47001/IRJIET/2025.909018

International Research Journal of Innovations in Engineering and Technology (IRJIET)

ISSN (online): 2581-3048

e\
/ Volume 9, Issue 10, pp 275-283, October-2025
I HJI ET https://doi.org/10.47001/IRJIET/2025.910034

Technology - IRJIET, 9(9), 135-141. Article DOI [53] Vanadi, Vinay & Kumar, A & Chagger, Jeevanjot.
https://doi.org/10.47001/IRJIET/2025.909019 (2025). NUMERICAL METHODS IN CIVIL
[50] Er. Manpreet Singh, Dr. Jagdeep Kaur, & Er. Simran. ENGINEERING: PRACTICAL APPLICATIONS
(2025). Automation and Robotics for the Precision AND TECHNIQUES. 10.5281/zenodo0.15227277.
Manufacturing of Precast Elements using Sustainable https://www.researchgate.net/publication/396525095
Concrete Mixes. International Research Journal of NUMERICAL METHODS IN_CIVIL _ENGINEERI
Innovations in Engineering and Technology - IRJIET, NG_PRACTICAL APPLICATIONS AND_TECHNI
9(9), 142-148. Article DOl QUES
https://doi.org/10.47001/IRJIET/2025.909020 [54] Singh, V., Taneja, S., Singh, V., Singh, A., & Paul, H.
[51] Er. Manpreet Singh, Dr. Jagdeep Kaur, & Er. Simran. L. (2021). Online advertising strategies in Indian and
(2025). A Unified Performance-Based Specification Australian e-commerce companies: A comparative
Framework for Green Concrete Incorporating Waste study. In Big data analytics for improved accuracy,
Materials and Advanced Monitoring. International efficiency, and decision making in digital marketing
Research Journal of Innovations in Engineering and (pp. 124-138). IGI Global.
Technology - IRJIET, 9(9), 149-154. Article DOI [55] Sardana, S., Singh, V., & Adhikari, D. (2025).
https://doi.org/10.47001/IRJIET/2025.909021 Sustainable Product Design: Materials, Processes, and
[52] Chagger,  Jeevanjot. (2025). GEOGRAPHIC Longevity. In  Sustainability, Innovation, and
INFORMATION SYSTEM FOR CIVIL ENGINEERS. Consumer Preference (pp. 65-90). IGI Global
10.5281/zen0do.10636618. Scientific Publishing.
https://www.researchgate.net/publication/396525537 [s6] Lalit, N., & Singh, V. (2025). Neuro Green: Case
GEOGRAPHIC INFORMATION_SYSTEM_FOR_CI Studies on the Power of Neuromarketing in Promoting
VIL _ENGINEERS Eco-Investments. In  Neuromarketing's Role in

Sustainable Finance (pp. 231-244). IGI Global.

Citation of this Article:

Prof. Pawanjeet Kaur, Arun Kumar, Dr. Manoj Kumar, Manpreet Singh, & Mohit. (2025). Leveraging Al for Sustainable and
Economically Viable Construction Materials through Lifecycle Assessment and Optimized Mixture Design. International
Research Journal of Innovations in Engineering and Technology - IRJIET, 9(10), 275-283. Article DOI
https://doi.org/10.47001/1IRJIET/2025.910034

*kkhkkkkk

© 2025 IRJIET All Rights Reserved www.irjiet.com 283


https://doi.org/10.47001/IRJIET/2025.909019
https://doi.org/10.47001/IRJIET/2025.909020
https://doi.org/10.47001/IRJIET/2025.909021
https://www.researchgate.net/publication/396525537_GEOGRAPHIC_INFORMATION_SYSTEM_FOR_CIVIL_ENGINEERS
https://www.researchgate.net/publication/396525537_GEOGRAPHIC_INFORMATION_SYSTEM_FOR_CIVIL_ENGINEERS
https://www.researchgate.net/publication/396525537_GEOGRAPHIC_INFORMATION_SYSTEM_FOR_CIVIL_ENGINEERS
https://www.researchgate.net/publication/396525095_NUMERICAL_METHODS_IN_CIVIL_ENGINEERING_PRACTICAL_APPLICATIONS_AND_TECHNIQUES
https://www.researchgate.net/publication/396525095_NUMERICAL_METHODS_IN_CIVIL_ENGINEERING_PRACTICAL_APPLICATIONS_AND_TECHNIQUES
https://www.researchgate.net/publication/396525095_NUMERICAL_METHODS_IN_CIVIL_ENGINEERING_PRACTICAL_APPLICATIONS_AND_TECHNIQUES
https://www.researchgate.net/publication/396525095_NUMERICAL_METHODS_IN_CIVIL_ENGINEERING_PRACTICAL_APPLICATIONS_AND_TECHNIQUES
https://doi.org/10.47001/IRJIET/2025.910034

