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ABSTRACT

This study analyzes how Al reduces civil engineering pollution. Al offers an innova-
tive way to reduce resource consumption, waste, and pollution in architecture and
urban development as sustainability and environmental preservation gain popularity.
Advancement. The study examines Al applications in resource optimization, waste
minimization, energy efficiency, intelligent infrastructure, and real-time pollution
surveillance. Al solutions maximize material utilization, improve recycling, and
reduce building and infrastructure energy consumption. Al-driven systems enable
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accurate pollution monitoring and predictions, enabling quick actions. However,
high implementation costs, inconsistent data, and technical reluctance hinder
widespread deployment. The research notes that Al has great potential to promote
environmentally sustainable practices, but it must overcome these challenges to be
used in civil engineering.

1. INTRODUCTION

Artificial Intelligence (AI) has become a revolutionary influence in various
industries, including civil engineering, where it possesses significant potential to
tackle environmental issues (Habila et al., 2023). Civil engineering is fundamen-
tally connected to infrastructure development, frequently resulting in considerable
environmental consequences, including resource depletion, greenhouse gas emis-
sions, and waste production. As worldwide apprehensions regarding environmental
sustainability intensify, the implementation of advanced technologies such as Al
has become essential in reducing pollution and promoting sustainable construction
methods (Al-Raeei, 2024). Al-driven solutions in civil engineering enable the op-
timization of resource usage, minimization of waste, and enhancement of energy
efficiency in construction projects. Advanced algorithms and machine learning
models can evaluate extensive datasets to forecast environmental effects, develop
sustainable materials, and monitor pollution levels in real-time. Moreover, Al en-
hances the advancement of green infrastructure by providing precision in planning,
minimizing energy consumption in transportation systems, and assuring adherence
to environmental standards (Xiang et al., 2022). This article examines the diverse
functions of Al in reducing environmental pollution in civil engineering. The anal-
ysis of Al applications in smart building, waste management, and pollution control
illustrates how these technologies might transform sustainable engineering methods
to address the needs of a more environmentally conscious society.

2. LITERATURE REVIEW

The incorporation of Artificial Intelligence (Al) in civil engineering has gar-
nered considerable interest owing to its capacity to improve sustainability and
mitigate environmental contamination. Numerous research have investigated the
diverse applications of Al to tackle the environmental difficulties encountered by
the construction and infrastructure sectors. This literature review analyzes current
research on therole of Alinreducing pollution, emphasizing critical domains such as
resource optimization, waste minimization, energy efficiency, and the advancement

84



22 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/ai-reduces-environmental-toxins-in-civil-

engineering/379031

Related Content

Persuasive Design in Teaching and Learning

Reinhold Behringerand Peter @hrstrgm (2013). International Journal of Conceptual
Structures and Smart Applications (pp. 1-5).
www.irma-international.org/article/persuasive-design-in-teaching-and-learning/100448

Ethics in Al-Driven Sustainable Finance: Balancing Innovation With Integrity
Quazi Tafsirul Islamand Munshura Hossain Faria (2025). Behavioral Finance and Al
Tools for Sustainability (pp. 129-150).
www.irma-international.org/chapter/ethics-in-ai-driven-sustainable-finance/380881

Concoction of Ambient Intelligence and Big Data for Better Patient
Ministration Services

Arushi Jainand Vishal Bhatnagar (2017). International Journal of Ambient Computing
and Intelligence (pp. 19-30).
www.irma-international.org/article/concoction-of-ambient-intelligence-and-big-data-for-better-

patient-ministration-services/187065

Data Security With Replication for Cloud Computing

Cigdem Bakirand Mecit Yuzkat (2025). Artificial Intelligence for Cloud-Native
Software Engineering (pp. 357-376).
www.irma-international.org/chapter/data-security-with-replication-for-cloud-computing/378783

The Convergence of Al, Metaverse, and Hospitality: Redefining Scientific
Research for a New Era of Service Excellence

Atanu Bhattacharya, Vimlesh Singh, Supratik Deand Annwoy Banerjee (2025).
Navigating Al and the Metaverse in Scientific Research (pp. 163-176).
www.irma-international.org/chapter/the-convergence-of-ai-metaverse-and-hospitality/377292



http://www.igi-global.com/chapter/ai-reduces-environmental-toxins-in-civil-engineering/379031
http://www.igi-global.com/chapter/ai-reduces-environmental-toxins-in-civil-engineering/379031
http://www.igi-global.com/chapter/ai-reduces-environmental-toxins-in-civil-engineering/379031
http://www.irma-international.org/article/persuasive-design-in-teaching-and-learning/100448
http://www.irma-international.org/chapter/ethics-in-ai-driven-sustainable-finance/380881
http://www.irma-international.org/article/concoction-of-ambient-intelligence-and-big-data-for-better-patient-ministration-services/187065
http://www.irma-international.org/article/concoction-of-ambient-intelligence-and-big-data-for-better-patient-ministration-services/187065
http://www.irma-international.org/chapter/data-security-with-replication-for-cloud-computing/378783
http://www.irma-international.org/chapter/the-convergence-of-ai-metaverse-and-hospitality/377292

