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Abstract

In recent years, the construction industry has seen a paradigm shift towards sustainable and innovative materials. One such
groundbreaking  development is the emergence of Engineered Geopolymer Composites (EGCs) high-performance,
environmentally friendly materials that exhibit exceptional strength and durability. This article delves into the bond-slip behavior and
optimization analysis of a room-temperature-cured, high-strength PVA-engineered geopolymer composite, exploring its characteristics,
advantages, and potential applications. EGCs represent a class of advanced materials derived from geopolymerization, a
process that involves the chemical reaction between aluminosilicate precursors and an alkaline solution. This reaction results in a three-
dimensional, polymeric network with excellent mechanical properties. The addition of Polyvinyl Alcohol (PVA) further enhances the structural

integrity, durability, and bond strength of geopolymeric matrices.
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Introduction

The bond-slip behavior in EGCs plays a pivotal role in
determining the structural performance of these composites.
Bond-slip refers to the interaction between the reinforcing fibers

(such as PVA fibers) and the geopolymeric  matrix.
Understanding this behavior is crucial for optimizing the
composite's load-carrying capacity and ensuring long-term

structural integrity. The effectiveness of the bond between the PVA
fibers and the geopolymeric matrix significantly influences
the composite's mechanical properties.  Proper interfacial
bonding minimizes the potential for slip and enhances load
transfer mechanisms. Room-temperature curing affects the bond-slip
behavior of EGCs. Optimizing the curing process can mitigate
issues related to bond-slip, ensuring a strong interface between
the fibers and the matrix. The arrangement and distribution
of PVA fibers within the geopolymeric matrix impact bond-slip
behaviour [1-3].

Literature Review

A uniform dispersion and alignment of fibers contribute to
enhanced mechanical properties and resistance against slip. The
optimization of EGCs involves various parameters and

methodologies aimed at enhancing their mechanical properties and
overall performance. Optimal selection and proportioning of raw
materials, including aluminosilicate precursors, alkaline solutions,
and PVA fibers, are crucial. This involves meticulous
control over material ratios to achieve the desired mechanical
strength and bond performance. Adjusting the mix design
parameters such as water-to-binder ratio, curing duration, and
mixing techniques can significantly influence the composite's
properties. Innovative manufacturing processes can aid in
achieving better dispersion of fibers and optimizing bond strength.
Rigorous characterization and testing methods, including
mechanical tests, microscopic analysis, and bond-slip tests, are
essential for evaluating the effectiveness of optimization
strategies. These analyses provide insights into the composite's
behavior under different loading conditions and help refine
optimization techniques [4,5].

Discussion

The exceptional mechanical properties and environmentally
friendly nature of room-temperature-cured, high-strength PVA-
engineered geopolymer composites open doors to diverse
applications. From infrastructure projects to sustainable construction,
these composites offer high-strength solutions with reduced
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with reduced environmental impact. EGCs can be employed in
structural elements such as beams, columns, and panels,
offering enhanced durability and load-bearing capacity. The use
of EGCs in repairing and strengthening existing structures can
prolong their service life and reduce maintenance costs. With
their reduced carbon footprint and utilization of industrial
waste materials, EGCs align with the principles of sustainable
development. [6].

Conclusion

In conclusion, the bond-slip behavior and optimization
analysis  of  room-temperature-cured,  high-strength  PVA-
engineered geopolymer composites represent a significant
advancement in construction materials. Understanding and
refining these aspects are pivotal in harnessing the full
potential of these innovative materials, paving the way for
sustainable and  high-performance  construction  solutions.
Room-temperature-cured, high-strength PVA-engineered
geopolymer composites represent a promising advancement in
construction materials. Understanding the bond-slip behavior and
optimizing various parameters are crucial steps toward
harnessing their full potential. Through continuous research,
innovation, and collaboration between academia and industry, these
composites hold the promise of revolutionizing the construction
sector with their superior mechanical properties, durability, and
sustainability.

Acknowledgement

None

Page 2 of 2 (MRPFT)

Conflict of Interest

None
References
1. Animah, lIsaac, and Mahmood Shafiee. "Condition assessment,

remaining useful life prediction and life extension decision making for
offshore oil and gas assets." J Loss Prev Process Ind 53 (2018): 17-28.

2. Aven, Terje. "Risk assessment and risk management: Review of recent
advances on their foundation." Eur J Oper Res 253 (2016): 1-13.

3. Chen, Linying, Ehsan Arzaghi, Mohammad Mahdi Abaei, and Vikram
Garaniya, et al. "Condition monitoring of subsea pipelines
considering stress observation and structural deterioration." J Loss Prev
Process Ind 51 (2018): 178-185.

4. Cowing, Michelle M., M. Elisabeth Paté-Cornell, and Peter W. Glynn.
"Dynamic modelling of the trade-off between productivity and safety in
critical engineering systems." Reliab Eng Syst Saf 86 (2004): 269-284.

5.  Farooqi, Aaisha, Brendan Ryan and Sue Cobb. "Using expert
perspectives to explore factors affecting choice of methods in safety
analysis." Saf Sci 146 (2022): 105571.

8.  Gibbons, Lynda J. and Kathleen Stoddart. "Fast and frugal heuristics:
Clinical decision making in the emergency department." Int Emerg Nurs
41 (2018): 7-12

How to cite this article: Yuloo, Meroos. "Bond-Slip Behaviour and
Optimisation Analysis of a High-Strength PVA-Engineered Geopolymer,
Composite (EGC) Cured at Room Temperature." Ind Eng Manag 14
(2025) : 282



https://www.sciencedirect.com/science/article/abs/pii/S0950423017304242
https://www.sciencedirect.com/science/article/abs/pii/S0950423017304242
https://www.sciencedirect.com/science/article/abs/pii/S0950423017304242
https://www.sciencedirect.com/science/article/abs/pii/S0950423017304242
https://www.sciencedirect.com/science/article/pii/S0377221715011479
https://www.sciencedirect.com/science/article/pii/S0377221715011479
https://www.sciencedirect.com/science/article/pii/S095042301730863X
https://www.sciencedirect.com/science/article/pii/S095042301730863X
https://www.sciencedirect.com/science/article/pii/S0951832004000225
https://www.sciencedirect.com/science/article/pii/S0951832004000225
https://www.sciencedirect.com/science/article/pii/S0925753521004136
https://www.sciencedirect.com/science/article/pii/S0925753521004136
https://www.sciencedirect.com/science/article/pii/S0925753521004136
https://www.sciencedirect.com/science/article/pii/S1755599X18300600
https://www.sciencedirect.com/science/article/pii/S1755599X18300600

	Contents
	Bond-Slip Behaviour and Optimisation Analysis of a High-Strength PVA-Engineered Geopolymer Composite (EGC) Cured at Room Temperature
	Abstract
	Introduction
	Literature Review
	Discussion
	Conclusion
	Acknowledgement
	Conflict of Interest
	References




