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ABSTRACT

The LDPP fibres which are extracted from waste cement bags, where the LDPP fibres have elastic properties up
to some extent. In this view the study emphasized on the usage of LDPP fibres which is used as an additive to
the concrete (M20) nominal mix in various (0.0%, 1.0%, 1.5%, 2% and 2.5%) proportions which may increase
the tensile properties as well as compressive strength. In order to achieve the desired strength various tests on
concrete on compression and tensile strength and young’s modulus are carried out. After conducting the tests,
the obtained are compared with the M20 nominal grade concrete.
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L INTRODUCTION

Concrete is used to construct structures that need to last longer. The main advantage is that it has all kinds of
good mechanical properties. The main disadvantage is that concrete develops microcracks during hardening.
Therefore, fibres are added to concrete to overcome these disadvantages. Concrete that contains cement, water,
fine and coarse aggregates, and discontinuous fibres is called fibre-reinforced concrete (FRC). Unreinforced
concrete has low tensile strength and low elongation at break. These deficiencies are traditionally addressed by
adding rebar or prestressing steel. Reinforcing steel is continuous and specifically placed in the structure to
optimize performance. Fibres are discontinuous and generally randomly distributed in the concrete matrix.
Fibres are used in structural applications with traditional reinforcement. Because of the flexibility of
manufacturing processes. Fibre reinforced concrete can be an economical and useful building material. One of
the fibres used here is low-density polypropylene (PP), also known as LDPP, is a polymer used in a wide range
of applications. These fibres have good alkali resistance.

II. METHODOLOGY

Collection of material

Z
Finding the properties of material

z
Nominal design for M20

.

Cut the bags to obtain fibres

.

Casting of cubes and cylinders

“

Results and discussion

z

Conclusion

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[2956]



TRJ ETS

e-ISSN: 2582-5208
International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:05/Issue:03/March-2023 Impact Factor- 7.868 WWww.irjmets.com

III. EXPREMENTAL INVESTIGATION AND DISCUSSION

The size of the cube specimens used to obtain the compressive strength for with and without low
density polypropylene (LDPP) fibres specimens was 150 mm IS: 516 standards. Cylindrical specimen
(150 mm dia. and 300 mm height) was used in split-tensile strength test IS: 5816 standards.
Cylindrical specimen (150 mm dia.and 300 mm height) was used in young’s modulus strength test
[S:516. Some tests which are used in this project are compressive test, split tensile test, slump cone
test and young’s modulus test

NOMINAL MIX DESIGN
Table 1: nominal M20 mix design
MIX 1.0:1.5:3.0:0.45
SLUMP TEST OR WORKABILITY
Table 2: slump results
Mix Slump(mm) Remarks
1.0:1.5:3.0:0.45 170 Without fibers
1.0:1.5:3.0:0.45 260 With fiber
COMPRESSIVE TEST
Table 3: compression test results
Compressive strength (cubes) in
Group no. LDPP Fibre content % N\mm?
7 days 28 days
1 0.0 27.5 39.1
2 1.0 28 40.3
3 1.5 29.1 414
4 2.0 314 42.5
5 2.5 30.5 42.1
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Fig-1 comparison graph for compressive strength
SPLIT TENSILE TEST
Table 4: split tensile test results
Group no. LDPP Fibre content % Split tensile strength (cylinders) in N\mm?
7 days 28 days
1 0.0 5.6 6.9
2 1.0 5.8 7.4
3 1.5 6.0 7.7
4 2.0 6.3 8.9
5 2.5 6.1 8.5
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Figure 2: Effect of various contents of fibres on the splitting strength
YOUNG’S MODULUS TEST

Figure 3: Young’s modulus testing machine
Table 5: young’s modulus results

Young’s modulus (cylinders) in
Group no. LDPP Fibre content % N\mm?
7 days 28 days
1 0.0 16.6 229
2 1.0 13.3 13.8
3 1.5 13.6 14.5
4 2.0 211 26.1
5 2.5 10.2 15.6
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Figure 4: 7 days stress vs strain graph
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Figure 5: 28 days stress vs strain graph
IV. CONCLUSION

This work is evaluated between (0.0%, 1%, 1.5%, 2%,2.5%) fibres which are nominal mix of M20 grade
concrete. And comparison of tests.
+ Compared to ordinary concrete and LDPP fibre concrete, workability is reduced when fibre is added to
concrete.
¢+ The 7-day compressive strength of the fibres incorporated into the concrete is increased by up to 2% (0.0%,
1%, 1.5%, 2%), and with a further increase in fibre i.e. 2.5%, the compressive strength decreases.
« The 28-day compressive strength of the fibres incorporated into the concrete is increased by up to 2%
(0.0%, 1%, 1.5%, 2%), and with a further increase in fibre i.e. 2.5%, the compressive strength decreases.
+ The 7-day split tensile strength of the fibres incorporated into the concrete is increased by up to 2% (0.0%,
1%, 1.5%, 2%), and with a further increase in fibre i.e. 2.5%, the split tensile strength decreases.
+«+ The 28-day split tensile strength of the fibres incorporated into the concrete is increased by up to 2% (0.0%,
1%, 1.5%, 2%), and with a further increase in fibre i.e. 2.5%, the split tensile strength decreases.
+ In terms of Young's modulus at 7 days and 28 days, as compared to conventional only and 2% fibre concrete
increased in strength.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[2959]



TRJ ETS

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science

( Peer-Reviewed, Open Access, Fully Refereed International Journal )

Volume:05/Issue:03/March-2023 Impact Factor- 7.868 WWww.irjmets.com

V.  REFERENCES

[1] N. Banthia, R. Gupta Influence of polypropylene fibre geometry on plastic shrinkage cracking in
concrete Cem. Concr. Res., 36 (2006), pp- 1263-1267, 10.1016/j.cemconres.2006.01.010

[2] P. Iyer, S.Y. Kenno, S. Das Mechanical properties of fibre-reinforced concrete made with basalt filament
fibres ]. Mater. Civ. Eng., 27 (2015), p. 04015015, 10.1061/(asce)mt.1943-5533.0001272

[3] S. Kakooei, H.M. Akil, M. Jamshidi, J. Rouhi the effects of polypropylene fibres on the properties of
reinforced concrete structures Constr. Build. Mater., 27 (2012), pp. 73-77,
10.1016/j.conbuildmat.2011.08.015

[4] F. Shi, T.M. Pham, H. Hao, Y. Hao Post-cracking behaviour of basalt and macro polypropylene hybrid
fibre reinforced concrete with different compressive strengths.

[5] Priti A. Patel, Dr. Atul K. Desai And Dr. Jatin A. Desai,” Evaluation of Engineering Properties for
Polypropylene Fibre Reinforced Concrete”, International Journal of Advanced Engineering Technology,
Vol.IIl / Issue I/January-March, 2012 /pp- 42-45.

[6] Slamet Widodo, “Fresh and Hardened Properties of Polypropylene Fibre Added Self Consolidating
Concrete “, International Journal of Civil and Structural Engineering Volume 3, No 1, 2012,

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[2960]



