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ABSTRACT:The construction industry has shown a great deal of interest in porous concrete because of its potential to
reduce urban flooding, control stormwater runoff, and enhance groundwater recharge.

A byproduct of the iron and steel industries, ground granulated blast furnace slag (GGBS) has shown promise as an add
itional cementitious ingredient to improve the characteristics of porous concrete.

The use of GGBS in porous concrete is examined in this abstract, with particular attention paid to how it affects the mat
erial's mechanical, hydraulic, and environmental properties.

sing GGBS in porous concrete compositions. First of all, it strengthens the material's mechanical strength and
resilience, extending its lifespan and enhancing its capacity to withstand environmental pressures. Second, while
retaining the appropriate permeability, GGBS functions as a pore-filling material, decreasing pore connectivity and
increasing compressive strength. Furthermore,

KEYWORDS: Ground Granulated Blast Furnace Slag (GGBS), porous concrete, environmental performance,
mechanical and hydraulic qualities, sustainability.

I. INTRODUCTION

Stormwater management, flood prevention, and environmental degradation are just a few of the problems that
metropolitan environments confront. One adaptable and sustainable answer to these problems is porous concrete.
Because of its special porous structure, rainwater can infiltrate and percolate, lowering runoff and recharging
groundwater supplies. However, adding supplementary cementitious materials (SCMs) such ground granulated blast
furnace slag (GGBS) has become more popular recently as a way to improve the longevity and performance of porous
concrete.

A by-product of the iron and steel industry, GGBS is created by rapidly cooling and grinding molten iron slag from a
blast furnace into a fine powder. It is the perfect option for improving the strength, longevity, and sustainability of
concrete due to its pozzolanic and latent hydraulic qualities. Through the partial substitution of GGBS for Portland
cement in porous concrete mixtures, researchers and engineers want to enhance the material's hydraulic conductivity,
mechanical performance, and environmental impact.

The purpose of this introduction is to introduce the topic of GGBS use in porous concrete and to emphasise its
importance in tackling the urgent problems of urbanisation and climate change. In order to shed light on how
sustainable building methods might support resilient and environmentally friendly urban infrastructure, this study will
investigate the reasons for utilising GGBS, its characteristics, and the possible advantages it may bring for porous
concrete.

II. RELATED WORK

A major area of study and application in the construction sector is the use of Ground Granulated Blast Furnace Slag
(GGBS) in porous concrete. Pervious concrete, sometimes referred to as porous concrete or permeable pavement, is
designed to let water through, minimizing stormwater runoff and promoting groundwater replenishment. There are
various benefits to adding GGBS to porous concrete.

Enhanced Sustainability: GGBS is regarded as an additional cementitious material (SCM) and is a byproduct of the
iron-making industry. Because it is used in porous concrete, less typical cement is used, which lowers the carbon
footprint of producing concrete. By utilizing industrial by-products and lowering total environmental effect, this is in
line with sustainability aims.

Decreased Permeability: GGBS can aid in lowering porous concrete's permeability, which is necessary to preserve its
structural integrity and avoid clogging. This is accomplished by fine-tuning the pore structure and minimizing the size

IJIRSET©2024 | AnISO 9001:2008 Certified Journal | 2106


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

ﬁ“ \", |le-ISSN: 2319-8753, p-ISSN: 2347-6710] www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal |
/_\ 's

IJ I RSET || Volume 13, Issue 3, March 2024 ||

| DOI:10.15680/1JIRSET.2024.1303140 |

and interconnectivity of pores, which regulates water flow through the concrete while preserving its permeable
qualities.
III. METHODOLOGY

Selection of Materials:

Determine appropriate cementitious materials (such as GGBS) and chemical admixtures, as well as aggregates,
according on  project specifications, local availability, and desired performance  attributes.
Verify that the materials meet all applicable requirements and standards.

Mix Design:

To ascertain the ratios of aggregates, GGBS, cement, water, and any chemical admixtures, do an initial mix design.
Take into account elements like the required strength, workability, durability, and ideal permeability.

To improve the mix proportions and obtain the required qualities, use laboratory testing and optimization methods like
trial mixes.

Preparing the Specimen:

Create GGBS-incorporated porous concrete specimens in accordance with the completed mix design.

To prevent segregation and accomplish a consistent distribution of components, make sure the concrete mixture is
handled and compacted properly.

Form specimens into molds that are the right size for further testing.

Testing:

To assess the characteristics of porous concrete treated with GGBS, conduct a number of experiments. These
examinations could consist of:

Tests for permeability to determine how quickly water passes through concrete.
Compressive  strength  tests are used to track the evolution of strength over time.
Tests of flexural strength are used to assess the strength and resistance to cracking of the structure.
tests for durability such chemical resistance, abrasion resistance, and freeze-thaw resistance.
Using methods like as mercury intrusion porosimetry, pore structure analysis can be used to describe the
microstructure.

To evaluate the thermal performance, use thermal conductivity tests.
Conduct tests in compliance with applicable guidelines and protocols to guarantee consistency and dependability of
outcomes.

IV.EXPERIMENTAL RESULTS
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V. CONCLUSION

First off, the mechanical qualities of the GGBS-modified porous concrete, such as its split tensile strength,flexural
strength, and compressive strength, are increased. GGBS's pozzolanic reaction aids in the concretematrix's
densification, improving structural integrity and resistance to deformation and loading. Second, the proportions of the
mix and the amount of GGBS have an impact on the hydraulic properties ofporous concrete modified with GGBS.
Higher replacement percentages of GGBS may result in decreased permeability due to pore refinement, whereas lower
replacement percentages retain appropriate permeability levels for stormwater management applications. However, the
use of GGBS tends to reduce total water absorption capacity, suggesting increased moisture resistance and durability.

Thirdly, higher durability performance is demonstrated by improved resistance to sulphate attack, alkali-silica reaction
(ASR), and freeze-thaw cycles in porous concrete treated with GGBS. Analysis of microstructure demonstrates the
formation

In addition, GGBS-modified porous concrete has a positive environmental impact due to its lower resource
consumption and carbon emissions when compared to traditional Portland cement-based combinations. By lowering the
environmental impact of construction projects and increasing resource efficiency by utilising industrial byproducts, the
application of GGBS advances sustainability principles.

In summary, GGBS integration offers a viable and efficient approach to enhancing the mechanical, hydraulic, and
environmental capabilities of this adaptable building material. In order to optimise mix designs, test long-term
performance, and encourage widespread usage in real-world applications, more research and development activities are
necessary. The construction sector can help develop resilient and environmentally friendly urban infrastructure systems
by adopting GGBS-modified porous concrete, which will enable it to sustainably address the issues of urbanisation and
climate change.
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