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Abstract

Currently, the use of confinement concrete has gained popularity in structural engineering due to its high strength and
flexibility. However, FRP fibers are synthetic materials that are expensive and have environmental implications. Therefore, this
research focuses on studying the behavior of concrete using natural fiber reinforcements such as Jute NFRP and Sisal NFRP. In
this research, bio-based epoxy was used as a matrix. The study involves testing tensile strength to determine the modulus of elasticity
and conducting compression tests along the axis of the cylindrical concrete specimens. A total of 30 specimens were tested, with a
diameter of 100 millimeters and a height of 200 millimeters. The research includes two types of concrete is low strength and normal
strength. The results of the experiments show that when the low-strength concrete specimens confined with one layer and two layers
of Jute NFRP, the compressive strength increased by 108.54% and respectively. Similarly, when the low-strength concrete specimens
confined with one layer and two layers of Sisal NFRP, the compressive strength increased by 89.12% and respectively. In the case
of normal-strength concrete, when confined with one layer and two layers of Jute NFRP, the compressive strength increased by
57.93% and respectively. Likewise, when confined with one layer and two layers of Sisal NFRP, the compressive strength increased

by 49.57% and respectively.
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(g/lcm?) at break (%)
(MPa) (GPa)
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Specimen Fiber Epoxy No. of
specimens
E - Bio-base epoxy 5
J Jute Bio-base epoxy 5
S Sisal Bio-base epoxy 5
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No. | Specimen | Concrete FRP FRP Amount
Code Strength Inner | Outer

1. |LC 14 MPa - - 3

2. LC-J 14 MPa Jute | - 3

4. LC-JJ 14 MPa Jute | Jute 3

5. LC-S 14 MPa Sisal | - 3
6. LC-SS 14 MPa Sisal Sisal 3
7 NC 30 MPa - - 3
8. NC-J 30 MPa Jute | - 3
9. NC-JJ 30 MPa Jute | Jute 3
10. | NC-S 30 MPa Sisal | - 3
11. | NC-SS 30 MPa Sisal | Sisal 3
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Type | Tensile Average initial | Average 2nd | Average
Strength elastic stage elastic | coupon
(MPa) modulus, E1 | modulus, E2 rupture
(MPa) (MPa) strain
FRP (%)
E 44.78 3243.2 - 1.51
J 374.23 60509.5
S 276.09 29085.6
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Stress - Strain relationship

Jute-NFRP

Sisal-NFRP
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