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1. Introduction

The energy crisis and shortage of raw materials have
forced researchers in this field to think of solutions for the
optimal use of energy and raw materials. In the
construction industry, one of the most widely used
materials is cement, which consumes a lot of energy to
produce. One of the ways to save energy in the
construction industry is to replace cement with materials
such as pozzolans with hydraulic properties and secondary
cementitious properties. In addition, the use of pozzolans
also improves many of the engineering properties and
durability of hardened concrete and saves on the
consumption of raw materials such as lime, which is used
in large quantities in cement production. The increasing
need for cement and its application in different regions,
which must have unique properties, and saving energy
consumption, necessitates the investigation and research
into additives and their replacement with cement.

In the past, natural pozzolan was used in cement and
concrete products. Today, mineral additives have also
found a special place in the concrete industry, and a part of
the concrete or cement materials that are consumed
contains natural and synthetic pozzolan. Our country also
has a high potential for the production of pozzolanic
concrete, with its natural pozzolan resources and the
production of synthetic pozzolans. The development of
this  important industry  requires comprehensive
cooperation between industries and researchers. The
concrete industry depends on Portland cement as a binding
material. The production of Portland cement is
accompanied by problems such as the consumption of
limestone, the consumption of fossil fuels, the relatively
high cost of production, the increase in carbon dioxide
production, and environmental pollution. In view of these
issues, scientists are looking for an alternative to cement to
reduce cement consumption and improve the mechanical
properties and durability of concrete. These alternative
materials include natural and synthetic pozzolans. Many

properties of concrete are improved by the use of
pozzolanic materials. Some of these effects are due to
physical properties, including particle size and shape, and
others are due to chemical interactions of the pozzolan
with cement. The behavior of fresh concrete and the degree
of hydration of Portland cement can be considered
physical properties that depend on the size of the pozzolan
particles. The strength and permeability of hardened
concrete, resistance to thermal cracking, alkali reaction of
the aggregates, and sulfate damage are important
properties that result from the chemical interactions of the
pozzolan with cement.

2. Research method

In this study, polypropylene fibers with amounts of (0, 1,
3 and 5 percent) and bagasse ash with amounts of (0, 10,
20, 30, 40 and 50 percent) were used to replace the weight
percentage of cement and superplasticizer was used at the
rate of 2.5 percent of binder (cementitious materials). Also,
the strength and durability of green concrete containing the
above additives were investigated at the ages of 28 and 90
days. According to the assumptions, a total of 100 samples
were made and subjected to compressive strength, flexural
strength, water absorption and permeability tests. First, the
amount of material used in each design is calculated and
measured and then the design development begins. Dry
materials; sand and cement are added to the mixer and
mixed for 1 minute. Then water is slowly added to the
mixer and the materials are mixed for another 4 minutes.
Immediately after the work was completed, the slump test
was performed and the results were recorded. At all stages,
sampling was performed according to the ASTM C31
standard. The concrete molds were first lubricated with
appropriate mold oil, and after the concrete was mixed, the
concrete was poured into the molds in 3 stages and
compacted. To evaluate the mechanical properties and
durability of different green concrete designs, after making
the concrete and performing tests related to fresh concrete,
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cubic samples with dimensions of 10x10x10 cm3 were
made to test the compressive strength and water absorption
percentage, rectangular samples with dimensions of
50%10x10 cm3 to test the flexural strength, and cylindrical
samples with dimensions of 20x10 cm2 to test the
permeability. Figure 5 shows the concrete samples after
being made in the knowledge-based laboratory and
transferred to the laboratory of Isfahan Islamic Azad
University.

3. Conclusion

The compressive strength test of the samples after curing
under standard conditions was evaluated using a hydraulic
jack at a constant speed of 0.3 MPa/s. In general, if
polypropylene fibers and bagasse ash are used in green
concrete simultaneously, the design (CP3B20), i.e. adding
3% polypropylene fibers and 20% bagasse ash, can have
the best performance in terms of compressive strength
among the tested designs. The flexural strength test of the
samples after curing under standard conditions was
evaluated using a hydraulic jack at a constant speed of 0.9
MPa/s. In general, if polypropylene fibers and bagasse ash
are used in green concrete simultaneously, the design
(CP3B20), i.e. adding 3% polypropylene fibers and 20%
bagasse ash, can have the best performance in terms of
flexural strength among the tested designs.

To evaluate water absorption, dry weight and wet
weight with dry surface (SSD) of the samples were
measured. In general, if polypropylene fibers and bagasse
ash are used in green concrete simultaneously, the design
(CP3B20), i.e. adding 3% polypropylene fibers and 20%
bagasse ash, can have the best performance in terms of
water absorption among the tested designs.

The test to determine the chloride ion penetration by
the (RCPT) method was carried out at the age of 90 days
according to the standard. In general, if polypropylene
fibers and bagasse ash are used in green concrete
simultaneously, the design (CP3B20), i.e. adding 3%
polypropylene fibers and 20% bagasse ash, can have the
best performance in terms of permeability among the
tested designs.




(FO-VE) NFeF oF PA o 33 5 Oy puoiligo

|
, 7 i N
l h (g0 Ul 108 wkigo @

&_//fé,”-'/j;} https://civil-ferdowsi.um.ac.ir/ R

ol Olnl sl

Tonblo 6 7L b OT (A 9 R (S 3 ,5ee 5 9 Sk S 9 L s T
95 Jlae
O slas st “)QKL{L. O, D a5 JLls
DOI: 10.22067/jfcei.2025.92575.1351
G5l 5 Do g 30 o3 00 5 Fo X0 Yo b oo olin b olST oS 5 Aoy @ 5 1 e) oo ppolio U ooy o b U Gl s i ol oo OSaSE
WSS g s i V0 5 A e 3 G sla 2058 sl o pla 5 Conslin piea A wslil il Slga o3 VO Do 45 oS Ol
olis Cosléo o i sl Ensemble .S Jbe s LightGBM CatBoost folis pile (5,830 (sladlo 3, )5 oy o 0 it sy ol imas
@ o L ST s A UL eslizad] Sy 53 45 3ls OL ockel s 4y mlii apls ol ulST 5 G 4 loe 3 2ot
w0 ol Censlin Bl 1 ) 5,Slos iy Ll o oSl 2eSt Aoy Vo s s (Ao G oy ¥ 03558 ing (CP3B20) b ila s &g
oA e Ceaslie pln 3 JSLLISe 1K/ Olie 0 et Canslin s ISUlblSo TV Olin 0 ol = b (L5 o plio uln s SSLLISo FI/Y Olie
Sl 02 sl Olis & (Speli3adi 5 o3 0 Olyes 0 sl = b o e ol o A /8 Ol s T ol SIS 0 Olpn 0 Lol
She 280 =0AD Usles R? L Ensemble Jto 45" 5b 0L sl AL 423l losl 350 Slam b Ol 3 e sS FIFE Olo 40 ol = b (0 p i3 s

oo o Ub/JPJA_/;JL/[}”JJ MPa ’,"—',FO}MPQ Foee—1,00 W;J‘L;RMSEJ4W g_",.,d_ﬂ.d:n Lf/j’ ',‘?T’J Lg/y[.w_? g_"»ﬂ_;[l:d

LR (:Ub ¢J<.::L<A CM}U.A ‘uﬂx&b g,<?A|J~a BEEY) uwlrdjjgcﬂ Jj e gSv\glr 6&03'5
Investigating the Strength and Durability of Green Concrete Containing Bagasse Ash and
Polypropylene Fibers

Danial Nasr Rezvan Babagoli Nader Dahaghin

Abstract Concrete is considered as a composite building material and is widely used in structures, so its mechanical
properties and durability are always of interest to civil engineers. Various pozzolanic materials such as microsilica, fly
ash and other industrial slags have been used in various researches to improve concrete properties and also reduce
cement consumption in order to reduce costs, reduce energy and reduce environmental pollutants caused by cement
production. has been In this research, specifically, from bagasse ash with the aim of reducing the environmental pollution
caused by the production of cement through the emission of carbon dioxide gas and from polypropylene fibers with the
aim of reducing shrinkage and also controlling deep and surface cracks in The final volume of concrete after hardening
was used to improve the mechanical properties and durability of the concrete mixture. For this purpose of the research,
polypropylene fibers with amounts (0, 1, 3 and 5%) and bagasse ash with amounts (0, 10, 20, 30, 40 and 50%) replaced
the weight percentage of cement and super lubricant to 2.5% binder (cement material) was used. Also, the strength and
durability of green concrete containing the above additives at the ages of 28 and 90 days were investigated. According
to the assumptions, a total of 100 samples were made and tested for compressive strength, bending strength, water
absorption and permeability. The obtained results showed that if polypropylene fibers and bagasse ash are used in green
concrete at the same time, the design (CP3B20) i.e. adding 3% polypropylene fibers and 20% bagasse ash can be the
best performance. in terms of compressive strength of 41.7 MPa against the compressive strength of the Shahid design of
32 MPa, bending strength of 14.9 MPa against the bending strength of the Shahid design of 5 MPa, water absorption at
the rate of 0.9% in It has 5 percent water absorption of the control design and 320 coulomb permeability compared to
the control design permeability of 3149 coulombs among the tested designs.

Key words Green Concrete, Polypropylene Fibers, Bagasse Ash, Resistance, Durability.
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