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HDR Preliminary Thesis Topic Proposal

THIS FORM IS TO BE used by applicants seeking entry to a UniSQ Higher Degree by Research Program.

Instructions: This preliminary thesis topic proposal form will need to be discussed and completed in consultation with the proposed Principal Supervisor before applying for acceptance into a Higher Degree by Research (HDR) program. The length of the proposal should be about 4-5 pages. This preliminary thesis topic proposal form establishes a broad framework for the research topic that the student will elaborate on during the provisional candidate period, leading to the submission of a peer-reviewed thesis proposal.

If you have contacted a UniSQ Staff member who has indicated a willingness to supervise the research topic, please have them sign the last page. If no supervisor has been contacted, applications will be returned to you for supervisor sign-off. UniSQ have research topics that you can search and choose from at Research Thesis Topics, or you can write your own proposal and search for supervisors in that research area at Find a UniSQ Expert.

HDR applications will be assessed on receipt of all required documentation as outlined in the Application steps
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Topic Aims: Present in dot points the key aims and/or research questions of the topic.
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·  Determine flexural and fatigue life of aligned plant fibre civil composites.




·  Measure their life, durability, and performance under flexural and cyclic loads.




·  Ascertain their behaviour in various configurations and architecture.
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TOPIC SIGNIFICANCE: Please provide information on how this topic leads to significant advances in the field of study.
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Project aims to measure and provide life of plant fibre civil composites with various configurations and architecture under flexural and cyclic loads for constant number of cycles at constant load. It will help determine its durability, serviceability, suitability and practical life assessment as structural material under such conditions.
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BACKGROUND/ DESCRIPTION of Topic (including key references)

Please provide a general introduction of the topic; briefly review the current research in the field; highlight your own research experience in this field and any preliminary work that has been conducted on this topic.
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The topic is about measurement of flexural properties and fatigue life of natural aligned plant fiber civil composites (PFC) by determination of flexural strength, S-N curves and constant life diagrams. A series of tests will be carried out on vacuum infused PFCs and they are tested on the basis of effect of i) plant fibre type/quality, ii) fibre content, iii) textile (ply, plat, bar, sandwich) architecture (flat wise, edge wise), and iv) stress ratio, for flexural and cyclic loading behavior. This topic is in its nascent stages of research. Not a lot of research has been carried out on it. This project aims to bridge this gap. At each stage, civil PFC is compared with E-glass/polyester (GFRP) to maintain consistency. I have background in metallurgical and materials engineering with experience in experimentation (polymer composite fabrication by vacuum assisted resin infusion (VARI), Resin transfer molding (RTM), drum winding, filament winding) and modeling and simulation of various phenomena such as melting and casting, heat and mass transfer, mechanical property determination (hardness, strength (tensile and compressive), toughness, stiffness, flexural, fatigue) and characterizations (XRD, SEM, EBSD). Using these, I believe, I can effectively contribute towards progress and development of topic and build on existing body of knowledge. Three key references on which research topic is built on are;




Ferdous, W., Manalo, A., Wong, H.S., Abousnina, R., AlAjarmeh, O.S., Zhuge, Y. and Schubel, P., 2020. Optimal design for epoxy polymer concrete based on mechanical properties and durability aspects. Construction and Building Materials, 232, p.117229.




Shah, D.U., Schubel, P.J., Clifford, M.J. and Licence, P., 2013. Fatigue life evaluation of aligned plant fibre composites through S–N curves and constant-life diagrams. Composites Science and Technology, 74, pp.139-149.




Manalo, A.C., Aravinthan, T., Karunasena, W. and Islam, M.M., 2010. Flexural behaviour of structural fibre composite sandwich beams in flatwise and edgewise positions. Composite Structures, 92(4), pp.984-995.




Other notable bibliography is




Jia, Y.; Fiedler, B.; Yang, W.; Feng, X.; Tang, J.; Liu, J.; Zhang, P. Durability of Plant Fiber Composites for Structural Application: A Brief Review. Materials 2023, 16, 3962. https://doi.org/10.3390/ma16113962




Alajarmeh, O, Manalo, A, Ferdous, W, et al. Fatigue behavior of unidirectional fiber-reinforced pultruded composites with high volume fiber fraction. Fatigue Fract Eng Mater Struct. 2023; 46(6): 2034-2048. doi:10.1111/ffe.13979




Gao, Q., Xin, H., Correia, J.A., Mosallam, A.S. and Berto, F., 2022. Probabilistic fatigue life analysis considering mean stress effects of fiber reinforced polymer (FRP) composites. International Journal of Fatigue, 162, p.106951.
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Ben Ameur M, Mahi AE, Rebiere J-L, Beyaoui M, Abdennadher M, Haddar M. Experimental fatigue behavior of carbon/flax hybrid composites under tensile loading. Journal of Composite Materials. 2021;55(5):581-596. doi:10.1177/0021998320954903




Manalo, A., Maranan, G., Benmokrane, B., Cousin, P., Alajarmeh, O., Ferdous, W., Liang, R. and Hota, G., 2020. Comparative durability of GFRP composite reinforcing bars in concrete and in simulated concrete environments. Cement and Concrete Composites, 109, p.103564.




Feng NL, DharMalingam S, Zakaria KA, Selamat MZ. Investigation on the fatigue life characteristic of kenaf/glass woven-ply reinforced metal sandwich materials. Journal of Sandwich Structures & Materials. 2019;21(7):2440-2455. doi:10.1177/1099636217729910




Liu, H., Ojha, A., Li, Z., Engler-Pinto Jr, C.C., Su, X., Sun, Q., Kang, H., Wen, W. and Cui, H., 2019. Fatigue modeling for carbon/epoxy unidirectional composites under various stress ratios considering size effects. International Journal of Fatigue, 120, pp.184-200.




Mohd Iqbal Misnon, Md Mainul Islam, Jayantha Ananda Epaarachchi, Nor Dalila Nor Affandi, Hao Wang; Water exposure, tensile and fatigue properties of treated hemp reinforced vinyl ester composites. AIP Conf. Proc. 13 July 2018; 1985 (1): 030006. https://doi.org/10.1063/1.5047164




Sharba, M. J., Leman, Z., Sultan, M. T. H., Ishak, M. R., and Azmah Hanim, M. A. (2016). "Effects of kenaf fiber orientation on mechanical properties and fatigue life of glass/kenaf hybrid composites," BioRes. 11(1), 1448-1465.




Maranan, G.B., Manalo, A.C., Benmokrane, B., Karunasena, W. and Mendis, P., 2015. Evaluation of the flexural strength and serviceability of geopolymer concrete beams reinforced with glass-fibre-reinforced polymer (GFRP) bars. Engineering Structures, 101, pp.529-541.




Shah, Darshil. (2015). Damage in biocomposites: Stiffness evolution of aligned plant fibre composites during monotonic and cyclic fatigue loading. Composites Part A: Applied Science and Manufacturing. 83. 10.1016/j.compositesa.2015.09.008.




Azwa, Z.N., Yousif, B.F., Manalo, A.C. and Karunasena, W., 2013. A review on the degradability of polymeric composites based on natural fibres. Materials & Design, 47, pp.424-442.




Guades, E., Aravinthan, T., Islam, M. and Manalo, A., 2012. A review on the driving performance of FRP composite piles. Composite Structures, 94(6), pp.1932-1942.




Manalo, A.C., Aravinthan, T. and Karunasena, W., 2010. Flexural behaviour of glue-laminated fibre composite sandwich beams. Composite structures, 92(11), pp.2703-2711.
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PROPOSED METHODS

Outline how you plan to conduct the research. Please provide information on the following issues
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