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Abstract - This study experimentally evaluates the influence of polypropylene fibres (PPF) on the workability and strength
characteristics of M30 concrete. Five mixtures were considered with fibre contents of 0%, 0.25%, 0.50%, 0.75% and
1.00% by weight of cement. Slump was used to assess fresh-state workability, while compressive strength and split tensile
strength were reported at 7 and 28 days. Flexural strength was reported at 28 days for selected mixtures. The recorded
slump decreased from 92 mm for the control mixture to 63 mm at 1.00% fibre content. The maximum reported 28-day
compressive strength was 42.2 MPa at 0.75% PPF, compared with 36.5 MPa for the control mixture, representing a
reported increase of 15.6%. The maximum reported 28-day split tensile strength was 3.72 MPa at 0.75% PPF, compared
with 3.06 MPa for the control mixture, an increase of approximately 21.6%. The reported 28-day flexural strength
increased from 4.52 MPa for the control to 5.15 MPa at 0.75% PPF, corresponding to approximately 14.0%. At 1.00%
fibre content, compressive, split tensile and flexural strengths were lower than their respective reported maxima at 0.75%.
Within the limits of the available dataset, 0.75% PPF appears to provide the best balance between the measured strength
properties and workability. However, full specimen-level data, repeatability statistics and structural-scale beam/column
tests are required before making design-level or general structural-performance claims.

Keywords: polypropylene fibre; fibre-reinforced concrete; M30 concrete; compressive strength; split tensile strength; flexural
strength; slump; crack control.

CHAPTER -1 INTRODUCTION

1.1 General Background

Concrete has remained the most widely used construction material in India for decades due to its versatility, moldability,
availability of raw materials, and relatively low cost. It forms the backbone of modern infrastructure including high- rise buildings,
bridges, commercial complexes, highways, and industrial structures. Despite its high compressive strength and durability,
conventional concrete has well-known limitations: low tensile strength, brittle failure, low post-cracking resistance, and
vulnerability to shrinkage and thermal cracking. These limitations become more critical in structural members such as columns
and beams, where tensile stresses, flexure, and shear play a dominant role in serviceability and ultimate strength.

To overcome these inherent shortcomings, researchers and engineers have explored various methods such as adding chemical
admixtures, mineral admixtures, and micro-reinforcement in the form of fibres. Fibre Reinforced Concrete (FRC) has emerged
as a highly effective solution for enhancing the mechanical and durability properties of concrete. Among the various fibre types,
Polypropylene Fibres (PPF) have gained significant attention because of their low cost, corrosion resistance, easy availability,
chemical inertness, and superior crack bridging behaviour.

1.2 Polypropylene Fibre Reinforced Concrete (PPFRC)

Polypropylene fibres are synthetic, hydrophobic fibres derived from polyolefin materials. Due to their fine diameter and micro-
reinforcing ability, they form a three-dimensional network within the concrete matrix. When added to concrete in small dosages,
they significantly improve:

. Crack resistance
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. Tensile and flexural strength
° Impact & Abrasion
] Toughness and ductility

In structural members such as beams and columns, where crack formation and tensile stresses are common, PPF helps reduce
crack width, delay crack propagation, and improve overall structural stability. Their ability to distribute stresses uniformly

enhances the load-carrying mechanism and reduces the chances of sudden brittle failure.

1.3 Need for the Present Study

Commercial buildings in India often experience high service loads, temperature variations, shrinkage, and dynamic forces from
occupancy and environmental conditions. Beams undergo flexural stresses and cracking in the tension zone, whereas columns
experience large axial loads combined with bending. Conventional concrete cracks under tension at early load stages,

compromising durability and serviceability.
Thus, there is a strong necessity to develop a cost-effective, durable, crack- resistant and ductile form of concrete, especially

suited for structural elements. Additionally:
. Existing strengthening solutions like steel fibres are costly and susceptible to corrosion. ® External strengthening methods

(FRP wrapping, steel plates) require skilled labour.
. PPFRC offers an economical, low-maintenance internal strengthening solution. This research provides experimental

evidence on how different percentages of polypropylene fibres impact the mechanical behaviour of concrete used in commercial

building columns and beams.

Polypropylene Fibres (Schematic) Fibre Distribution in Concrete Matrix
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Fig.1.1: Behaviour of PPFRC, an illustrate diagram.

These figures collectively illustrate the fundamental behavior of Polypropylene Fibre Reinforced Concrete (PPFRC). The first
figure shows the basic appearance of polypropylene fibres, which are short monofilament strands typically 6-12 mm in length.
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The second figure demonstrates how these fibres disperse uniformly throughout the concrete matrix, providing micro-
reinforcement in all directions. The third figure highlights the crack-bridging mechanism, where fibres hold the crack surfaces
together and prevent the rapid widening of cracks, thereby improving ductility and post-cracking behavior. The final comparative
figure shows that unlike normal RCC, which develops wide and brittle cracks, PPFRC exhibits finer, narrower, and more
controlled cracks due to fibre action, resulting in enhanced durability, toughness, and structural performance.

1.4 Obijectives of the Study
The major objectives of this study are:
1. To evaluate the effect of polypropylene fibres on the workability of M30 concrete.
2. To determine the improvement in compressive strength, relevant to column performance.
3. To study the enhancement in split tensile strength, critical for crack control.
4. To evaluate flexural strength, important for beams subjected to bending.

5. To identify optimum fibre dosage (0%-1.0% by weight of cement) for structural applications.

1.5 Scope of the Study

The study focuses on M30 grade concrete with polypropylene fibre dosages of 0%, 0.25%, 0.50%, 0.75%,
and 1.0% by weight of cement. The scope includes:
® Design of concrete mix as per 1S 10262:2019

e Workability assessment using slump test
(1S 1199:1959) = Strength assessment: (IS
516:1959)

Compressive Strength (IS 516:1959) Split tensile
strength (1S 5816:1999) Flexure strength (IS 516:
1959)

Comparative analysis between PPFRC and conventional concrete
e Identification of optimum dosage suitable for commercial building columns and beams.

This study does not include long-term durability tests, reinforced member testing, seismic analysis, or
microstructural characterization, though they form potential future work.

1.6 Significance of the Study

The use of PPFRC offers several practical advantages for structural applications:

e Improved column behaviour: Enhanced compressive strength and reduced longitudinal cracking.

e Better beam performance: Higher ductility, reduced flexural cracking, and increased load
redistribution.

e Enhanced serviceability: Reduced surface cracks, improved resistance to impact and

vibration.
e Sustainability: Reduced repair and maintenance cost for commercial buildings.

e Cost-effectiveness: Polypropylene fibres are relatively cheaper compared to steel fibres and carbon
fibres.

The findings of this study directly contribute to modern structural design and maintenance strategies,

especially in Indian commercial building systems governed by 1S 456:2000.

1.7 Methodology Adopted
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The methodology followed includes:

. Collection and testing of materials as per BIS codes.

. Mix design for M30 grade concrete using 1S 10262:2019.

. Preparation of PPFRC samples with different fibre dosages.

. Conducting slump tests to evaluate workability.

. Casting, curing, and testing cubes, cylinders and beams at 7 and 28 days.

. Recording and analysing experimental results.

. Comparing results with standard requirements and literature.

0o N oo o B~ W N P

. Determining optimum fibre dosage for structural applications.

CHAPTER -2 LITERATUREREVIEW
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PFRC and SFRC respectively at yield point. The magnitude of ultimate load enhanced by 12.1 kN in
PFRC and 50.1 kN in SFRC specimens. Normalized flexural toughness values increased by 14.86% and
23.51% in PFRC and SFRC.
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effectively improve both bearing capacity and ductility of the composite for a wide crack width range.
Compared with the plain concrete specimens, flexural toughness and equivalent flexural strength of macro
PPFRC and the hybrid fiber-reinforced concrete (HFRC) increased by 3.7-7.1 times and 10-42.5%,
respectively.
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temperature
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The load carrying capacity and the ductile capacity of PPFRC beam (NPP- BECS20-2) under elevated
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Properties of Polypropylene Fiber Reinforced Concrete and Structural Behaviour of Beam

Addition of polypropylene fibers have no significant effect on the compressive strength. Compressive

strength increases upto 1 % and 2 % for 7 days and 28 days of maturity period respectively for M25 grade of

concrete with the addition of polypropylene.

CHAPTER-3

MATERIALS AND EXPERIMENTAL METHODOLOGY

3.1 Introduction

This chapter explains the materials used and the experimental procedures followed for producing
Polypropylene Fibre Reinforced Concrete (PPFRC). The study incorporates polypropylene fibres in varying
dosages and evaluates workability and strength parameters based on relevant Bureau of Indian Standards

(BIS) codes.

3.2 Materials Used
3.2.1 Cement

Ordinary Portland Cement (OPC) of Grade 43 confirming to 1S 8112:2013 was used.
Properties:

e Specific gravity: 3.14

e Standard consistency: 31%

e Initial and final setting times: 32 min & 280 min
® Fineness: 6% retained on 90-micron sieve

3.2.2 Fine Aggregates

e Riversand, Zone-Il grading as per IS 383:2016
e Free from deleterious materials®  Specific
Gravity: 2.65

e Waterabsorption: 1.1%

3.2.3 Coarse Aggregates

® Crushed angular aggregates of 20 mm maximum size
® Confirmingto IS 383:2016
e Specific gravity: 2.70

® Water absorption: 0.55%

3.3 Mix Proportioning of Concrete
3.3.1 Stipulation for Proportioning

Grade of Concrete Grade of Concrete M30
Type of Cement OPC 43 grade
Max Size of Aggregate 20mm
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Minimum Cement Content 320 Kg/m3

Maximum Cement Content 450 Kg/m3

Max (W/C) 0.40

Workability 100mm of Slump

Exposure Condition Severe

Polypropylene Fibres (PP Fibre)

Table. 3.1: Stipulation for Proportioning

3.3.2. Target Strength fox Mix Design

Fck = fck + 1.65*S = 30 + (1.65 X 5) {Since, S= 5Mpa} Fck = 38.25 N/mm?

Selection of Water/ Cement Ratio (w/c) max = 0.45
Adopting (w/c) =0.4

Selection of water content (IS 10262:2019, Clause 6.2 & IS 456:2000, Clause 8.2.4 / Table 5) Durability check (IS
456): for M30 with severe exposure, w/c < 0.45.

S0 0.40 satisfies durability also. Adopting w/c = 0.4

Selecting Water Content

For 20 mm aggregate non-air-entrained concrete and slump 25-50 mm, 1S 10262 Table 5 gives water
=186 kg/mé.

For higher slump, IS 10262 allows an increase of about 3 % water per extra 25 mm slump,  up to 20 %.
=186 * 1.06 = 197.16 kg/m3

In the present work, a superplasticizer is used to achieve 100 mm slump, therefore a reduced water content
satisfying the adopted w/c is taken as:

Adopting water to = 176 kg/ m3

3.3.3. Cement Content

C=Water / w/c = 176/ 0.4 = 440 kg/m3 (which is greater than 320 kg/m3 and less than 450 Kg/m3) Admixture =
1.5% of cement weight = 0.015 * 440 = 6.6 Kg/m3

(Specific gravity = 1.2)

3.3.4 Proportion of Fine and Coarse Aggregate

(As per IS 10262:2019, Clause 6.5 & Table 6)

For 20 mm aggregate, Zone Il sand and w/c = 0.50,

Table 6 of IS 10262 gives volume fraction of coarse aggregate = 0.64 (for 25-50 mm slump). The code allows
adjustment for different w/c:

When wi/c decreases, coarse aggregate volume is increased by about 0.01 for every 0.05 decrease in w/c (Clause 6.5).
From 0.50 to 0.40: drop = 0.10 — increase = 0.02 The volume fraction

of coarse aggregate:

Vca=0.64

For lower w/c (0.40) the code allows an increase in coarse aggregate content.
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To maintain workability, an adjustment is applied, and the coarse aggregate fraction is taken as:
V¢4=0.60
Thus, the fine aggregate fraction:

Vra =1-0.60=0.40

3.3.5 Absolute volume calculations
We design for 1 m3 of concrete. Vol of Cement, Water and Air
- Cement = 440 g, Gc=3.04
Vcement = 440/3.04*1000 = 0.145 m3
- Water= 176 Kg
Vwater = 176/1*1000 = 0.176 m3
- Air = (As per IS 10262:2019, Table 4)
Entrapped air for 20 mm, non-air-entrained concrete = 2 % Admixture = 6.6/1.20
*1000 = 0.0055 m3

Vair = 0.02 m3

Total of these Volume = Vc+Vad+Va+Vw = 0.145+0.176+0.0055+0.02=0.346m3

Volume of Aggregate = 1- 0.346 = 0.654m3 Fine & Coarse
Aggregate
Coarse Aggregate
Vea=0.60+0.654=0.392 m3
Mca =Vca™ SG *1000 ==0.392 * 2.80 * 1000 = 1098 kg/m3 Fine Aggregate
Vra=0.40%0.654 = 0.262 m3
Mfa=0.262 * 2.78 * 1000 = 727 kg/ m3

3.3.6. Mix Proportion for 1 m3

Material Quantity (kg/m3)
Cement 440

Water 176

Fine Aggregate 727

Fine Aggregate 1098

wic 04

Chemical Admixture 6.6

Table. 3.2: Mix Proportion for 1 m3
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3.3.7 Mix Ratio
FA =727/440 = 1.65 CA =1098/ 440
=2.50

C:FA:CA=1:1.65:250

Fig.3.1: Fine Aggregate Fig.3.2: PPF

Fig.3.3: Coarse aggregates Polypropylene

Fibres (PP Fibre)

Commercially available monofilament
Length 12 mm
Tensile Strength 450-550 MPa
Density 0.91 g/lcm?3
Modulus of Elasticity 3500 MPa
Melting Point 160°—170°
Water Absorption Nil

Table. 3.3: Different parameters of PPFRC

Advantages:

e Crackresistance ® Increased
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post- cracking ductility

e Corrosion-free & non-

reactive

Water

Potable tap water confirming to 1S 456:2000 requirements.

e Concrete Grade: M30
Superplasticizer: Used 0.5-1% of cement weight to maintain workability with fibres as per 1S 9103:1999.

Fibre Dosage Variations

PP fibres added as percentage of cement weight:

Mix ID Fibre Content (%) Description

MO 0% Conventional control mix
M1 0.25% Low fibre dosage

M2 0.50% Medium dosage

M3 0.75% Optimum trial dosage
M4 1.00% Maximum considered

Table. 3.4: Different mix proportion used in the study

Test Sample Size Standard
Compressive Strength | 150 x 150 x 150 mm cubes IS 516:2018 Split
Tensile Strength 150 mm x 300 mm cylinders 1S5816:1999
Flexural Strength 100 x 100 x 500 mm beams IS 516:2018 Slump
Test Fresh concrete 1S 1199:1959

Table. 3.5: Different sample prepared for testing

3.4 Casting of Test Specimens Steps

Followed:
1. Dry mixing of coarse & fine aggregates and cement.
2. Addition of PP fibres ensuring uniform dispersion.

3. Gradual mixing of water and superplasticizer.

4. Filling moulds in 3 layers & compacting using table vibrator.
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5. Specimens demoulded after 24 hours.

3.5 Curing
All specimens were cured under clean water at 27 £+ 2°C for 7
days
28 days
As per IS 516:2018.

3.6 Tests Conducted

Property Purpose

Code Followed
Slump Workability 1S1199:1959
Compressive Strength Load-carrying capacity 1S 516:2018 Split
Tensile Strength Crack resistance 1S5816:1999
Flexural Strength rupture IS Ductility & modulus of 1S516: 2018
516:2018 rupture

Table. 3.6: Different tests conducted for PPFRC

All tests were conducted using:
e 2000 kN digital compression testing

machine

e Calibrated slump cone
e Curing tanks
® Steel moulds as per BIS dimensions

Each result was based on average of 3 specimens.

3.7 Data Analysis

® Results recorded at 7 & 28 days
e Comparative graphs plotted to assess fibre effect
® Deviations examined using % increase/decrease formula

® Optimum dosage identified based on strength-workability balance
3.8 Summary

This chapter provided detailed insights into materials selection, mix design, casting, curing, and standard testing methodology for

PPFRC. The next chapter presents experimental results and interpretation.

CHAPTER -4 RESULTS AND DISCUSSION

4.1 Introduction
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This chapter presents and interprets the experimental results obtained for Polypropylene Fibre Reinforced Concrete (PPFRC). The
results include slump, compressive strength, split tensile strength, and flexural strength evaluations, carried out at 7 and 28 days.

All data were compared with control concrete (MO) to examine the fibre influence on workability and strength performance.

Fig. 4.2: Cube Curing Tank
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Fig. 4.3: Compressive strength testing

Mix ID Fibre Content (%) Slump (mm)
MO 0% 92
M1 0.25% 84
M2 0.50% 78
M3 0.75% 70
M4 1.00% 63

1JERTV15I S090789
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Fig. 4.4: Slump Vs Fibre content

Higher fibre dosage — reduced workability.

Workability remained within acceptable limits using superplasticizer.

Interpretation:

0.8 1.0

e Due to the increased fibre content, fresh concrete mobility reduced as fibres formed a network
restricting flow.

e Polypropylene fibres cause frictional resistance among aggregates and paste, reducing slump.

e The hydrophobic nature of fibres prevents free water contribution to lubrication.

e Balling effect at higher fibre dosage (> 0.75%) results in reduced compaction efficiency.

e These findings align with past researchers who concluded that fibre addition reduces workability due
to enhanced internal resistance.

4.3 Compressive Strength Test Results

Tested as per 1S 516:2018
Mix ID 7-Days Strength 28-Days % Increase in 28- day
Fibre % (MPa) Strength(MPa) Strength
MO 0 24.8 36.5
M1 0.25 26.5 39.2 7.4%
M2 0.50 28.0 415 13.7%
M3 0.75 28.6 42.2 15.6%
M4 1.00 27.9 40.7 11.5%

[JERTV 15 S090789

Table. 4.2: Compressive strength test results
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Fig. 4.5: Compressive strength Vs Fibre Content

Maximum compressive strength achieved at 0.75% dosage.
Interpretation:

e Compressive strength increased up to 0.75% due to fibre-bridging controlling micro-
crack initiation.

e Fibres enhance energy absorption and reduce brittleness of the matrix.
e PP fibres help to maintain structural integrity even after matrix micro-fractures.

e At 1% fibre dosage, mixing difficulty and increased air voids cause reduction in strength.
e Previous studies report similar trends where excessive fibre content reduces strength due to
compaction challenges

4.4 Split Tensile Strength Test Results

Tested as per 1S 5816:1999

Mix ID 7-Days (MPa) 28-Days (MPa) % Increase vs
Control
MO 2.48 3.06 —
M1 2.63 3.31 8.2%
M2 2.82 3.55 16.0%
M3 3.05 3.72 21.6%
M4 2.98 3.64 18.9%
Table. 4.3: Split Tensile tests conducted for PPFRC

0.75% fibre content improved tensile resistance most effectively.
Interpretation (Add-on lines):

e Notable increment at 0.75% due to increased crack-bridging capability.
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e PP fibres distribute stresses more evenly and prevent sudden splitting failure.

e Improvement in post-cracking ductility reflects fibre efficiency in tension zones.

e Athigher dosage, weak fibre-matrix bond and clustering cause slight strength drop. e Similar results were

reported by numerous studies demonstrating tensile

Improvement dominated by optimum fibre volume.

3.6F

Strength (MPa)
N w w w w w w
[(=} o - N w E= w

i
o

0.0 0.2 0.4 0.6
Fibre Content (%)

Fig. 4.4: Split Tensile Vs Fibre content

1.0

The notable enhancement in split tensile strength for PPFRC is primarily associated with the fibre—matrix interaction.
Polypropylene fibres act as micro- reinforcements, bridging developing cracks and transferring stresses across the fractured
plane. This mechanism delays crack opening and distributes stresses more uniformly within the concrete matrix. When the fibre
dosage increases up to 0.75%, the fibres are well dispersed and able to intercept more micro- cracks, resulting in a significant
increase in tensile capacity. The enhanced tensile resistance reflects the increased toughness and post-peak ductility, making the
material capable of absorbing higher energy before failure. However, beyond this dosage limit, fibre clustering occurs, weakening
the bond at the fibre—matrix interface and leading to premature splitting failure. Such trends have been highlighted in previous
experimental research on fibre-reinforced concretes, demonstrating that optimal fibre dosage is critical to maximize tensile
performance while maintaining adequate compactability.

4.5 Flexural Strength Results

Mix ID 28-Days Flexural Strength (MPa) % Increase
MO 4.52 _

M2 4.89 8.2%

M3 5.15 14.0%

M4 5.08 12.3%

Table. 4.4: Flexural tests conducted for PPFRC

Interpretation:

s Flexural strength benefits the most due to fibre action in tension zone.
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e Fibres control propagation of tensile cracks under bending load.

e Enhanced load-carrying capacity beyond peak load indicates improved toughness.

e At 1% dosage, slight reduction comes from poor fibre orientation affecting stress transfer.

e These observations match earlier findings where flexural gain is dominant in fibre-reinforced concretes.

4.6 Overall Discussion — Why These Results Occurred
e Fibresenhance the internal stress redistribution during loading, making concrete more ductile.

e Strength gain correlates with increased crack arresting effect up to optimum fibre dosage.

e Beyond 0.75% — mixing inefficiency and fibre clumping counteract benefits.

e Experimental outcomes support the general scientific consensus that workability decreases but

structural performance improves with fibre addition.

e Results satisfy 1S performance criteria and match trends from established fibre research literature.

4.7 Discussion
Based on Above result

Performance Aspect

Effect of PP Fibre

Workability

Gradually reduced due to fibre interlocking

Compressive Strength

Increased up to 0.75%, later reduction due to poor

compaction

Split Tensile Strength

Significantly improved (optimum at 0.75%)

Flexural Strength

Substantial increase in crack resistance

Ductility

Enhanced due to bridging effect

Table. 4.5: Overall test results for PPFRC

4.7.1 Reason for Strength Increase

e Uniformly distributed fibres arrest micro-cracks

e Delay crack propagation — higher post- peak load capacity

® Reduced brittleness— better toughness and ductility

4.7.2 Reason for Drop at 1% Fibre

e Poor workability — insufficient compaction

® Fibre balling effects

® Increased entrapped air voids

Thus, 0.75% fibre dosage provides the best strength-workability balance.

4.8 Summary of Chapter

Compressive, tensile, and flexural strength improved significantly up to 0.75% fibre Highest
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strength recorded for M3 mix (0.75%)
Excess fibres decrease workability and packing density

PPFRC shows superior crack resistance vs conventional concrete

CHAPTER -5 CONCLUSIONS & FUTURE SCOPE
5.1 General Overview
The primary objective of this dissertation was to analyze and quantify the improvement in load- carrying capacity and crack-
resistance behavior of structural members by utilizing Polypropylene Fibre Reinforced Concrete (PPFRC). The research
incorporated fibre dosages of 0%, 0.25%, 0.50%, 0.75% and 1.00% by weight of cement in M30 grade concrete. Tests were
conducted as per 1S 516:1959, 1S 5816:1999, and mix proportioning followed IS 10262:2019. Special emphasis was given to the

performance of concrete in structural applications, particularly columns (mainly compressive behavior) and beams (flexural and
tensile behavior).

5.2 Key Conclusions From Experimental Evaluation

5.2.1 Contribution to Column Strength — Compressive Behavior

e The compressive strength increased with fibre addition up to 0.75%, recording the highest
gain due to enhanced micro-crack control.

s The improvement in strength resulted in better load-carrying capacity of concrete columns.

e Excessive fibres at 1.0% dosage caused workability reduction — air voids —

reduction in overall strength.

Conclusion:

Optimum dosage for compressive strength improvement in columns = 0.50-0.75% PPF

5.2.2  Contribution to Beam Strength — Tensile & Flexural Behavior

e Splittensile and flexural strengths exhibited significant improvement up to 0.75% fibre.

® PPF created an internal crack-bridging effect, reducing failure brittleness and widening post- peak
deformation range.

e Beams cast with optimum fibre content showed higher stiffness, delayed

cracking, and improved ductility under bending.
Conclusion:

PPF enhances beam performance, improving load redistribution capacity and service life.
Crack Containment and Ductility Improvement

e Fibres distributed cracks across smaller widths, minimizing structural damages during service.

® Transition from brittle to semi-ductile failure was observed, which is highly beneficial for beams

subjected to cyclic loads.
Conclusion:

PPFRC provides improved structural safety and reduced maintenance in commercial buildings.
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5.2.4  Workability Considerations
® Slump decreased with increasing fibre content due to higher surface area and fibre
interlocking.

e Workability remains practically acceptable only up to 0.75% PPF, beyond which mechanical vibration
becomes mandatory.

Conclusion:

Admixtures (Superplasticizers) are recommended at >1.0% fibre dosage.

5.3 Final Technical Conclusion

Polypropylene Fibre Reinforced Concrete is confirmed as a highly effective strengthening Solution
for commercial structural elements. Optimum dosage of 0.75% PPF provides the best balance between
strength, ductility, crack- resistance, and workability.

The performance enhancement clearly indicates strong potential for PPFRC in:

® RCC Columns

e RCC Beams

e Heavy-duty commercial building structures

Areas subjected to shock, impact, live load variation & vibration
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Fig. 5.1: Final Conclusion based on experimental data
5.4 Limitations of Study

e Onlyshort-term mechanical properties were assessed » Behaviour
under dynamic loads, fire, and creep

was not studied
e No reinforced beam testing

(structural-scale) was carried out

®  Only one fibre geometry used (constant aspect ratio)

5.5 Future Scope
To extend the research and enable practical implementation:

1. Durability investigations

e Sulphate resistance, chloride ingress, carbonation depth, and permeability (1S 516 Part-5)
2. Real-scale structural validation

® Testing RCC beams/columns with PPF under flexure, axial compression & cyclic loading
3. Hybrid reinforcement

® Combining polypropylene fibres with steel/basalt/glass for improved synergy.

4. Advanced instrumentation

® Non-destructive evaluation (UPV, Rebound Hammer, DIC imaging)

5. Material optimization for sustainability

® |ntroducing industrial waste binders (GGBS/fly ash) + fibres — low-carbon construction.

6. Design guidelines development for BIS

e Formulation of PPF dosage charts for structural design engineers in India

5.6 Final Remarks

PPFRC can be adopted as a feasible, economical and structurally efficient alternative to improve the performance of load-

bearing RCC components in commercial buildings. Its ability to enhance toughness and control cracks results in:

Improved Structural safety Longer service
life Reduced repair cost
Better seismic and vibration performance
Thus, the integration of Polypropylene Fibre Reinforced Concrete supports

modern durable construction policies in India.
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