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ABSTRACT
Bamboo fibers show promising results in terms of concrete strength and avoid unavoidable brittle failure. However, an updated assessment is needed which collects all the relevant important information and provides an easy for the reader to judge the suitability of bamboo fibers. Therefore, this review is carried out on bamboo fiber-reinforced concrete to present past and recent research that was already done by another researcher. The fresh properties, structural properties, performance in elevated temperature, durability, and morphology structure are the main parameters of this review. Results indicate that bamboo fibers decreased the concrete flow like other types of fiber such as steel fiber etc. However, an increase in strength parameters was also detected with the addition of bamboo fibers. Furthermore, bamboo fibers increased the tensile strain which avoids undesirable brittle failure. The review also highlights the optimum addition proportion of bamboo fibers which varies from 1 to 1.5% by weight of cement. Finally, the study also recommends potential investigation for upcoming inventions.
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CHAPTER ONE
INTRODUCTION

With low tensile strength and strain capability, plain concrete is a fragile substance [H.J. Qureshi, M.U. Saleem, N. Khurram, J. Ahmad, M.N. Amin, K. Khan, F. Aslam, A.F. AlFuhaid, M. Arifuzzaman, 2022]. Additionally, according to research, cement mortar may have issues with its tensile capacity, high porosity, fracture development, weak impact resistance, water penetrability, and chemical stability [A.M. Diab, H.E. Elyamany, A.H. Ali, 2013]. Since the late 1960s, the usage of fiber-reinforced concrete has steadily increased to assist in combat these drawbacks. In many kinds of mortar and concrete, fibers have been utilized extensively in the past as stabilizing agents for reinforcing. Steel, glass, carbon, asbestos, and cellulose are the most prevalent fibers [M. Terai, K. Minami, 2012].
[bookmark: bbib4][bookmark: bbib5][bookmark: bbib6]Natural fibers are now receiving a lot of attention as a possible alternative to synthetic fibers for their composite applications in the sphere of the construction and automotive sectors due to the growing environmental awareness toward the usage of biomaterials [H. Cheung, M. Ho, K. Lau, F. Cardona, D. Hui,2009.], [H. Ku, H. Wang, N. PattarachaiyakoopM. Trada, 2011], [C. Sivakandhan, G. Murali, N. Tamiloli, L. Ravikumar, 2020]. Natural fibers are attractive reinforcements for usage in concrete since of their low weight, low cost, higher specific strength and modulus, and lack of health risks. They are also readily available in many countries [M.U. Farooqi, M. Ali, 2018., H. Syed, R. Nerella, S.R.C. Madduru, 2020.]. According to research, encouraging the use of concrete reinforced with vegetable fibers may be a strategy to increase concrete durability while simultaneously supporting sustainable building practices. Natural fibers have many advantages over conventional inorganic fibers manufactured from fossil fuels, including lightweight, cheap cost, excellent specific characteristics, and biodegradability. Studies on a variety of natural fibers, such as sisal [B. Bahja, A. Elouafi, A. Tizliouine, L.H. Omari, 2021], flax [G. Dijon, 2003], kenaf [A. Elsaid, M. Dawood, R. Seracino, C. Bobko, 2011], and coconut fiber [W. Ahmad, S.H. Farooq, M. Usman, M. Khan, A. Ahmad, F. Aslam, R. Al Yousef, H. Al Abduljabbar, M. Sufian, 2020], show that they have a remarkable potential to be an efficient reinforcing phase in composite materials.
Bamboo fibers, one of the natural fibers, are particularly well suited for usage as a reinforcing material owing to their increased fracture toughness, ease of availability at a cheap cost, and quick renewability [W. Yao, Z. Li, 2003]. Since of its low cost, it is often chosen over steel as a scaffolding material, but because it must be disposed of after usage in a landfill, it poses an environmental risk. When compared to other synthetic fibers, bamboo waste performs well, and tons of it may be salvaged from landfills used for building and demolition and repurposed to create sustainable mortar in poor countries [K. Ghavami, 2005]. The fiber surface is heavily covered with pectin and waxy substances, which prevents the hydroxyl groups from interacting with the polymer matrix. This incompatibility may negatively impact the fiber's adherence to hydrophobic matrix materials, leading to undesirable outcomes like delamination in the resultant composites [E. Jayamani, S. Hamdan, M.R. Rahman, M.K. Bin Bakri, 2014].Bamboo is perfect for usage as a reinforcing material because of its high tensile properties, ease of harvesting,and low cost[Z. Lou, X. Han, J. Liu, Q. Ma, H. Yan, C. Yuan, L. Yang, H. Han, F. Weng, Y. Li, 2021., Z. Lou, Q. Wang, W. Sun, Y. Zhao, X. Wang, X. Liu, Y. Li, 2021]. There are over 1200 species of bamboo globally, covering an area of approximately 22 million hm2. In tropical and subtropical climates, they develop quickly within 6–8 months, and certain species may even flourish in temperate and subarctic zones [S.C. Chin, K.F. Tee, F.S. Tong, S.I. Doh, J. Gimbun, 2020.]. Since ancient times, bamboo has served as a significant supply of natural fiber for use in the building. Bamboo is widely accessible and utilized mostly as scaffolding material in small-scale urban buildings in several underdeveloped nations in Africa, most notably in Nigeria. Additionally, bamboo helps to produce textiles, paper, and furniture [J. Atanda, 2015.].
[bookmark: bfig1]The bamboo sticks were split into pieces, the backs scraped off, and then they were submerged in water for at least 24 h. After that, the bamboo sticks were hammered into strips so they could be separated into fibers. The fibers were then treated by being immersed in a 2% solution of sodium hydroxide for 24 h. Furthermore, soaking the fiber in NaOH reduces the bamboo fiber's ability to absorb water. Fig. 1 shows the bamboo fiber extraction and preparation procedures.
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[bookmark: bbib20][bookmark: bbib21]Fig. 1. (a) Bamboo tree, (b) striped, (c) soaking, and (d) fiber [20,A.N. Ede, O.M. Olofinnade, O. Joshua, D.O. Nduka, O.A. Oshogbunu, 2020].
Additionally, owing to their high strength-to-weight ratio, bamboo fibers may significantly increase the cement's flexural and fracture toughness while also reducing the laminate's overall weight [R.S.P. Coutts, Y. Ni, B.C. Tobias, 1994]. It has been discovered that bamboo fibers are 10 times more powerful than conventional wood [F.G. Shin, X.-J. Xian, W.-P. Zheng, M.W. Yipp, 1989]. Thus, composites reinforced with bamboo fibers are emerging as viable structural materials due to benefits such as economical expense, appropriate attributes, weather resistance, dimensional stability, and biodegradability over traditional concrete. Because of the presence of hydroxyl groups in the lignocellulosic structure, most natural fibers are very hydrophilic [M.A. Sawpan, K.L. Pickering, A. Fernyhough, 2011].
Bamboo fibers provide promising outcomes in terms of concrete strength, durability, and the avoidance of inevitable brittle failure. However, an updated review is necessary to gather all relevant critical facts and make it simple for readers to determine the applicability of bamboo fibers. As a result, this review is conducted on bamboo fiber-reinforced concrete to provide previous and new research. The primary aspects of this review are fresh qualities, strength properties, durability, and morphology. The evaluation also emphasizes the optimal bamboo fibers-adding percentage that provides the most advantages. The reader may immediately recognize the advantages of bamboo fibers in concrete without running any tests, saving time and money. Finally, the assessment proposes additional research for the next generation.



AIMS AND OBJECTIVES
AIM
· The aim of this project is to perform an experimental study into the use of hardened bamboo as a replacement of coarse aggregate in concrete.
OBJECTIVES
The objectives of this study will be as follows:
· To determine the particle distribution of the bamboo as coarse aggregate.
· To determine the workability of the concrete made of bamboo.
· To determine the sustainability of hardened bamboo in concrete as a replacement to coarse aggregate.
· To determine the compressive strength of concrete made of bamboo


PROBLEM STATEMENT
The depletion of natural aggregates and the need for environmentally friendly construction materials necessitate the exploration of sustainable alternatives. Bamboo, though traditionally used in construction, has not yet been fully explored as a coarse aggregate replacement in concrete.
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