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The present study includes inspecting the change of compressive strength of the
Ordinary Iraqi Cement (henceforth; OIC) produced by Um- Qasir plants. The used cement
was a petrified type, which was obtained by direct exposure to environmental
circumstances for three months. The study was carried out by using a cubic mold of 50
mm in length for mortar and 150 mm for concrete, where the mixing ratio was: 1 cement,
1.5 sand, and 3 gravel. Polypropylene fibers waste was added in the form of square nets
with a 40mm of side dimension. The added nets ratio range was (0-4), and three types of
curing were used: Moisture, Water, and Air. All cement samples were measured within
seven days of curing aging, while the concrete samples were measured after 28 days.
Furthermore, the study incorporated the effect of changing sand particle size. Water
Curing was the best curing condition for mortar samples where the compressive strength
varies within a range of (10-14.12) N/mm?2. According to the curing method (Dry, Wet,
and Moisture). The number of nets of polypropylene waste added is also has affected the
compressive strength where a 15.42 N/ mm? was obtained at two added nets of
polypropylene at wet curing. The effect of sands was also studied by using two different
particles size, which (600 micrometers and 1.2 millimeters) and the obtained results
showed that the smallest particle size is the better compressive strength. Finally, a
comparison between petrified and non-petrified cement of concrete was studied. The
obtained results showed a rapid decrease in compressive strength: (7.11 N/ mm?) and
(18.4 N/ mm?2) for petrified and non-petrified cement respectively.
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Introduction:

Because of its strength, great moldability,
structural stability, and low cost, concrete is
one of the most often used construction
materials worldwide. Rapid advancements in
building materials technology have enabled
civil and structural engineers to make great
gains in terms of energy efficiency.The safety,

economy, and usefulness of a construction
designed to meet society's basic necessities (1-
3),

Both cement and concrete were developed
economically and environmentally, but they
had significant drawbacks or limitations at the
start of their usage, such as shrinkage during
drying, low tensile strength, and a curing
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delay, as well as sensitivity to some chemicals
that induce iron corrosion +7). In current
building methods, the most effective way to
improve the quality of concrete is to use
additives. It is possible to solve any difficulty
associated with generating concrete with
required properties by using suitable and
proper additive applications(13)

Furthermore, other concrete features such as
high strength, low permeability, high
durability, and frost resistance may be
achieved by lowering the flow of cement and
the number of chemical additions to 0.1-2% of
cement weight and 5-20% or more of
additives. Chemical additives are one of the
most often used approaches because of their
low cost and flexibility in managing concrete
technology and controlling its qualities (8-14),
Because of its satisfying and remarkable
performance in the industrial and
construction area, fiber-reinforced concrete
has been effectively used in a wide range of
technical applications (1°19. The most
significant advantage of utilizing fiber
reinforcement is that it improves the
structure's long-term serviceability. Fiber-
reinforced concrete has long been regarded as
a cutting-edge and cost-effective building
material (20-22), The compressive strength of
OIC manufactured at Um-Qasir facilities was
studied in this study as a function of
polypropylene waste fiber admixture.

Experimental and procedure:

The experiment of the current research
focused on the use of petrified cement (rigid).
Mobilization Portland Cement bags produced
in Um- Qasr plant (the Republic of Iraq), was
opened and left vulnerable to the air for three
months with same storage conditions of other
cement, which including a higher proportion of
humidity in Basra provinces the Republic of
Iraq which is the research working site. During
this time, cement turned into particles of
petrified. The formed product had been used in
mortar and concrete applications, and the
compressive strength was measured to the
extent of the change in the behavior of cement
stored in normal conditions. After that,
Polypropylene fibers wastes, which are as nets

shaped, had been collected from the mobilized
vegetables and fruit bags after using them in
mobilization.

The measurement of the physical
properties of ordinary Iraqi cement (OIC), used
in the research has been measured according
to standard: B. S. 4450: Part 3:1978 also had
been chemically analyzed used cement at
Chemical Construction Laboratory of the
Department of Chemical Engineering /College
of Engineering / University of Basrah according
to standard: B. S. 4450: Part 2:1972. The source
of the used sand was the Al-Zubair Quarries
area in Basra province, the Republic of Iraq,
with the adoption sand size of 600 u with a
mixture of (cement, sand, and gravel) using
manual mixing to obtain a homogeneous
mixture, but not empty from bubbles. Four
percentages of Polypropylene fibers waste
have been used in the used templates.
Polypropylene fibers waste has been added as
nets shape with square dimensions (40 x 40)
mm and for mortar, dimensions were (140 x
140) mm concrete with added ratios ranged
between one to four nets. In sample one,
mortar the mixture is cast in cubes of
dimensions (50x 50x 50) mm which is used to
measure mechanical properties of cement
(mortar) and concrete cubic models with
terminal length 150 mm which were
manufactured locally. The water ratio used in
the research is (31 %) from the weight used
cement and (41% ) from the weight of cement
in concrete cubes. After that, the mixture was
poured and affixed with polypropylene fibers,
then prepared samples were processed for
addressed during different rigidity conditions,
then filed at casting template after 24hr, and
then left in the air. Water and humidity during
period curing were seven days for mortar and
28 days for concrete until measurement time
and the average data obtained was from three
measurements. Compressive strength
measured according to standard B. S. 1881:part
116:1983 on cubic models which were
preceded by pouring paint the surface
procedure templates thin layer of engine oil.
After that, the mixture was poured into the
mold of a cube in batches. Each layer should be
addressed by using a bar of steel at a rate of 35
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a blow, after the completion of the casting
process, evens out the surface after 24 hours of
open cube molds and then curing process for
cubes were achieved as was mentioned earlier.
Compressive universal testing was by Maruto
testing machine Co. type 744 N. K.

Results and Discussions

Measurements of the study are
including the compressive strength of cubic
cement molds (mortar) as a function of three
variables. The obtained results attained to
study resistance to compression of the
reference mixture (without any additives) that
the best ways of curing are the water and
change this resistance within range (10-14.12)
N/mm?2 moving from dry curing via moisture
reversing addressing water mortar stereotyped
conceptions for seven days. Figure No.1 shows
the change in compressive strength.
An effect of additives on compressive strength
had been noted with the dry curing and this
reflecting the positive impact on compressive
strength when the curing process was dry,
which is contrary to the behavior of resisting
change and compressive strength at wet curing
where compressive strength reaches to 7.3 N/
mm? with reduced percentage ratio rate up to
40% in comparison with the reference mortar.
It observed that the ratio of added two of
polypropylene nets was the best descent as it
achieved the highest resistance to compression

up to 1542 N/ mm? while suffered
compression resistance decreased when other
ratio used. On the other hand, it was noted that
with increasing water compression, resistance
was decreased, and this happened in moisture
and water curing also, opposites to dried
curing. An exposure of cement bags, when
opening them to the air, was affected via an
interaction between particles of cement and
water, which led clearly to this increasing
behavior in compression resistance for dry
curing.

Figure No. 2, illustrates the change in
compressive strength as a function of additive
ratio, which was calculated by the difference
between compression resistance of pure and
impure divided by the compression resistance
of a pure sample. Figure No. 3, displays the
effect of the third variable, which is the size of
the sand used in the mixture, where the size of
the used sand was 1200 pm and 600 pm. The
results showed that there is a decrease in
resistance to compression when the extent of
the polypropylene nets added is (1-3). In
contrast, the trend of decreasing when added 4
nets increased to 14.766 N/ mm?2, which
demonstrated that the small size of particles
has a positive effect on the compression
resistance, which conforms with the above
interpretation that the cement particles
because of its exposure to the air conditions.
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Fig. (1) The compressive Strength as A function of Added Polypropylene nets
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Fig. (2) The Relative compressive Strength as A function of Added Polypropylene nets.
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Fig. (3) The Effect of Sand particles Size on compressive Strength.

Throughout the three months greatly affected
the interactions that happened with sand
particles are smaller the size of the putting
sand, the spread between these particles by
cement is better. The study was extended to

include a comparison with the type of cement
(Um- Qasr) casual and fossilized (store, process
conditions, appropriate packing bags closed
and did not proceed to refill more than three
months) as shown in Figure (4).
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Fig. (4) The Compressive Strength of Ordinary Cement (Non-Petrified) Um-Qasir as a Function of
Added Polypropylene Nets

Conclusion:

The present study has arrived at the
following conclusions, The best result was
when added two nets of polypropylene waste,
and polypropylene added has no significant
effect on the compressive strength of petrified
cement. This behavior was also seen in both
flexural and splitting tensile of petrified
cement.The better curing method was a dry
one due to the less water need to cure
petrified cement with the high moisture in
Basrah environment. The use of petrified
cement in concrete shows a rapid decrease in
mechanical properties with less bonding
between materials that consist of the concrete
matrix. Thus, seeing the effect of the small size
of a sand particle was more than that of bigger
sand particles.

References:

1. Ashraf Mohamed Heniegal , Fawkia
Fahim El-Habiby, Radwa Defalla Abdel
Hafez. Physical And Mechanical
Properties Of Concrete Incorporating
Industrial And Agricultural Textile
Wastes. International Journal of
Research in Engineering and
Technology, Volume: 04 Issue: 07, 2015.

2. Ashraf Mohamed Heniegal. Performance
of concrete beams reinforced with fiber
ropes as a partial replacement of steel
bars. International Journal of

Engineering and Innovative Technology
(IJEIT) Volume 7, Issue 3, 2017.
Fernanda Giannotti da Silva, Jefferson B.
L. Liborio, Paulo Helene. Improvement
of physical and chemical properties of
concrete with brazilian silica rice husk
(SRH). Revista Ingenieria de
Construccion Vol. 23 No 1, 2008.

N Ibrahim. Shrinkage test of concrete:
Methodology and variation of strain.
Journal of Physics: Conference Series
1529 (2020) 022032.

Dai Xihua, Liu Liangfang, Xian Rong.
Creep behavior of precast segmental
box girder bridge. IOP Conf. Series:
Earth and Environmental Science 81
(2017) 012138.

Jun Yang, Qiang Wang, Yuqi Zhou.
Influence of Curing Time on the Drying
Shrinkage of Concretes with Different
Binders and Water-to-Binder Ratios.
Advances in Materials Science and
Engineering Volume 2017, Article ID
2695435, 10 pages.

Maria Dolores Rubio-Cintas, Maria
Eugenia Parron-Rubio, Francisca Perez-
Garcia, Antonio Bettencourt Ribeiro,
Miguel José Oliveira. Influence of Steel
Slag Type on Concrete Shrinkage.
Sustainability 2021, 13, 214.

Lin Wang. A Study On Influence Of
Chemical Admixtures On Early Cracks Of

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |63



Volume 18| May 2023

ISSN: 2795-7667

10.

11.

12.

13.

14.

15.

Concrete. Chemical Engineering
Transactions Vol. 59, 2017.379-384.
Richard Thomas Lermen, Patricia
Favaretto, Rodrigo de Almeida Silva,
Gelsa Edith Navarro Hidalgo, Rejane M.
C. Tubino, Francieli Tiecher. Effect of
Additives, Cement Type, and Foam
Amount on the Properties of Foamed
Concrete  Developed  with  Civil
Construction Waste. Appl. Sci. 2019, 9,
2998.

1Kishan Patel, Jayeshkumar Pitroda,
Amitkumar Raval. Effect of Traditional
and Accelerated Curing Method on
Compressive Strength of Concrete
Incorporating with Industrial Waste.
International Journal of Creative
Research Thoughts (IJCRT), Volume 5,
Issue 4 December 2017, 2236-2239.

Salahaldein  Alsadey, Atega  Said
Aljenkawi. Retarder Chemical
Admixture: A Major Role in Modern
Concrete Materials. International

Journal of Materials Chemistry and
Physics Vol. 7, No. 1, 2021, pp. 1-4.
Amarsinh b. Prajapati, sachin p. Panchal,
bharat b. Ladva, ashish h. Makwana,
jayeshkumar pitroda. Realistic
approachfor enhancing ready mixed
concrete utility by vikor method in
charotar region of central gujarat.
Journal of international academic
research for multidisciplinary impact
factor 1.393, issn: 2320-5083, volume 1,
issue 11, 2013, 342-348.

Gaurav Kantibhai Patel, Jayeshkumar
Pitroda. Pond Ash and Foundry Sand:
Opportunities for Development of Eco-
Friendly High Strength Concrete.
International Journal of Engineering
Trends and Technology (IJETT) -
Volume 9 Number 6, 2014,301-308.
Darshan S. Shah, Jayeshkumar Pitroda.
Assessment For Use Of Gravel In
Pervious Concrete. International Journal
of Engineering Trends and Technology
(IJETT) - Volume 4 Issue 10 - Oct 2013,
4306-4310.

Prasad Bishetti,
Basavannevva N,

Ameersohe],
Suhas M,

16.

17.

18.

19.

20.

21.

22.

Veergangadhar  A. Glass Fiber
Reinforced Concrete. SSRG International
Journal of Civil Engineering (SSRG-IJCE)
- Volume 6 Issue 6-June 2019,23-26.
Bhawat Chaichannawatik, Athasit
Sirisonthi, Qudeer Hussain, Panuwat
Joyklad. Mechanical Properties of Fiber
Reinforced Concrete. Applied Mechanics
and Materials Vol. 875.2018, 174-178.

J] Ilya, C Cheow Chea. Mechanical
behaviour of fibre reinforced concrete
using soft - drink can. Mechanical
behaviour of fibre reinforced concrete
using soft — drink can. IOP Conf. Series:
Materials Science and Engineering 271
(2017) 012079.

Ali Ghamari, Javad Kurdi, Alireza Bagher
Shemirani, Hadi Haeri. Experimental
investigating the properties of fiber
reinforced concrete by combining
different  fiber =~ Computers  and
Concrete.Volume 25, Number 6, June
2020, pages 509-516.

Peng Zhang, Song Han, Serina Ng, Xu-
Hao Wang. Fiber-Reinforced Concrete
with Application in Civil Engineering.
Advances in Civil Engineering Volume
2018, 4 pages.

Ralf Winterberg. Fibre Reinforced
Concrete-A  Modern  Cost-efficient
Construction Material. ICI Journal. 2010,
11(3), 34-45.

Doo-YeolYoo, NemkumarBanthia.
Mechanical properties of ultra-high-
performance fiber-reinforced concrete:
A review. Cement and Concrete
CompositesVolume 73, October 2016,
Pages 267-280.

Ayman G. Abdel-Rhaman, Faiz A. M.
Mirza, Abdulrahman A. Salah. An
Overview of Fiber Reinforced Concrete,
FRC and Fibers Properties and Current
Applications. International Journal of
Science and Research (IJSR), Volume 8
Issue 10, October 2019,504-515.

Eurasian Journal of Physics, Chemistry and Mathematics

www.geniusjournals.org
Page |64



