Sustainable Civil Infrastructures

Suman Saha W W
sabyasachiBiswas' Edjtors, *E \

| =
— \
1 i — oAb

Innovations
for Sustainable
and Resilient
Infrastructure

Proceedings of International
Conference on Sustainable and
Resilient Infrastructure 2024
(ICSRI2024)

ssIGE

@ Springer




Sustainable Civil Infrastructures (SUCI) is a series of peer-reviewed books and pro-
ceedings based on the best studies on emerging research from all fields related to sus-
tainable infrastructures and aiming at improving our well-being and day-to-day lives.
The infrastructures we are building today will shape our lives tomorrow. The complex
and diverse nature of the impacts due to weather extremes on transportation and civil
infrastructures can be seen in our roadways, bridges, and buildings. Extreme summer
temperatures, droughts, flash floods, and rising numbers of freeze-thaw cycles pose
challenges for civil infrastructure and can endanger public safety. We constantly hear
how civil infrastructures need constant attention, preservation, and upgrading. Such
improvements and developments would obviously benefit from our desired book series
that provide sustainable engineering materials and designs. The economic impact is huge
and much research has been conducted worldwide. The future holds many opportunities,
not only for researchers in a given country, but also for the worldwide field engineers
who apply and implement these technologies. We believe that no approach can succeed
if it does not unite the efforts of various engineering disciplines from all over the world
under one umbrella to offer a beacon of modern solutions to the global infrastructure.
Experts from the various engineering disciplines around the globe will participate in this
series, including: Geotechnical, Geological, Geoscience, Petroleum, Structural, Trans-
portation, Bridge, Infrastructure, Energy, Architectural, Chemical and Materials, and
other related Engineering disciplines.

SUCI series is now indexed in SCOPUS
and EI Compendex.
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Enhancing Soil Stability Using Plastic Waste
Strips and Waste Brick Powder: A Sustainable
Approach to Soil Stabilization

Md H. Alam®™, Aditya Sekhar, Arijit K. Banerji, Chanchal Das,
and Koyndrik Bhattacharjee

Department of Civil Engineering, Dr. B. C. Roy Engineering College, Jemua Road Fuljhore,
Durgapur 713206, West Bengal, India

mdhamjala.alam@bcrec.ac.in

Abstract. The utilization of plastic waste strips and waste brick powder in soil sta-
bilization offers a sustainable solution for enhancing soil strength characteristics
while addressing waste management challenges. Conventional soil improvement
materials like cement, lime, and fly ash release harmful by-products, including car-
bon dioxide and heavy metals, which contribute to environmental pollution. This
research explores the feasibility of using plastic waste strips and brick powder,
sourced from construction debris, for soil stabilization. Sixteen sets of stabilized
soil samples were prepared using four distinct blends of plastic waste strips (PWS)
(0.15%, 0.3%, 0.45%, and 0.60% by weight of dry soil) and waste brick powder
(BP) (10%, 15%, 20%, and 25% by weight of dry soil). Discarded plastic bottles
and waste bricks from construction debris were utilized as additives. The study
analyzed the changes in strength and compaction characteristics resulting from the
integration of plastic waste strips and brick powder into the soil. Comprehensive
laboratory tests, including specific gravity, particle distribution, Atterberg limits,
moisture content, standard Proctor compaction, unconfined compression test, Cal-
ifornia bearing ratio test, and direct shear test, were conducted. The results showed
a significant enhancement in soil strength characteristics with the addition of plas-
tic waste strips and waste brick powder. An unconfined compressive strength of
124.68 kPa was achieved with a 0.3% PWS and 25% BP mix, while a soaked
California bearing ratio value of 5.96% was obtained with a 0.60% PWS and
25% BP mix. In summary, incorporating these waste materials led to substantial
enhancements in the soil’s engineering properties. This study promotes sustain-
able practices by using waste materials in civil engineering, which minimizes
environmental pollution and improves soil quality.

Keywords: Soil Stabilization - Plastic Waste - Brick Powder - Unconfined
compressive strength - California Bearing Ratio - Waste Management

1 Introduction

Soil formation, or paedogenesis, is a complex process shaped by environmental factors,
geographic location, and historical influences. This dynamic process involves biogeo-
chemical activities that contribute to the creation and destruction of order (anisotropy)
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