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ABSTRACT
The modern era is focusing on the

taming, sustainability and recycling of the
resources by imparting innovative techniques and
methodologies. Keeping this in view, a study was
conducted on the strength of concrete after
preparing and curing with different types of water
for structural use. This work deals with the study of
various effects of preparing and curing with sewage
water on properties of strength of concrete such as
compressive strength, tensile strength and flexural
strength with respect to fresh water. This study:
indicated that the strength of concreteyofiythe
mixtures  prepared using  wastewater “\was
comparable with the strength of the ‘control
mixture. Also, the water absorption of concrete is
not affected when wastewater was used. The study
also indicates that the initial and final setting time
of cement was same as that of Potable water and
Secondary Treated Waste Water but decreased for
Primary Treated Waste Water, for compressive
strength it was increased in Secondary Treated
Waste Water and domestic waste water at longer
duration, for tensile and flexural strength tests was
same results so, there was no any improvement in
tensile and flexural strength by using Secondary
Treated Waste Water.

KEYWORDS: High Strength Concrete, Fresh
Water, Sewage Water, Compressive Strength,
Tensile Strength, Flexural Strength, Curing.

1. INTRODUCTION
In early days, water was

primarily used for domestic needs like drinking,
washing, _bathing and cooking etc. But due to
medernization, water is also required for industrial,
gonstruction purpose, ornamental and sewerage
purposes along with domestic needs. Also in
construction industry water is used for mixing,
aggregate washing, curing of concrete and for
washing concrete related mechanical machines.
The mixing of water which is fit for drinking
purpose is fit for concreting, but about 97 percent
of water is held in the oceans, while only 3 percent
is fresh water. Of the freshwater, only 1 percent is
easily accessible as ground or surface water, the
remains are stored in glaciers and icecaps.
Moreover, freshwater is not evenly distributed
across land surfaces, and there are a number of
heavily populated countries located in arid lands
where fresh water is scarce. The ultimate and last
option will be treating the waste water and using it.
But the humans have not accepted or will never
accept the treated waste water for drinking
purpose. So this treated waste water can be in the
construction industry where the large amount of
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water is used and the freshwater is used. This

works deal with the study of effect of using treated

waste water in construction industry which reduces
the load on nature.

Concrete is the premier construction
material and widely used in civil engineering work.
Concrete is the product or mass made by the use of
cementing medium. The main component of
concrete is mixture of cement water and aggregate.
¢ Advantages of Concrete:

a. Concrete is economical as compared to other
engineering material, except cement.

b. Concrete possess high compressive strength,
corrosive and weathering effect are minimum.
When properly prepared strength is equal to that
of natural hard stone.

c. It is strong in compression and has unlimited
structural application in combination with steel
reinforcement, the concrete and steel had equal
coefficient of thermal expansion.

d. Concrete is durable and fire resistance and

require very little maintenance.

e. Concrete can even be sprayed on and
filled into fine cracks for repairs by the
guniting process.

f.  The concrete can be pumped and hence it
can be laid in the difficult positions also.

g. It is durable and fire resistance and requires
very little maintenance.

Disadvantages of Concrete:
a. Concrete has low tensile strength and

hence cracks easily. Therefore it is to be
reinforced with the steel bars or meshes

b. Fresh concrete shrink on drying, and
hardened concrete expands on wetting.

C. Concrete under sustained loading
undergoes creep resulting in reduction of
prestress of the prestressed concrete
construction.

d. Concrete is liable to disintegrate by

alkali and sulphate attack.

e. The lack of ductility inherent in
concrete is disadvantages with respect to
earthquake resistance.

. Curing of Concrete

Curing of concrete may be defined as the process
of maintain the moisture and temperature
condition of concrete by the hydration reaction to
the normally so that concrete develop harden
properties over time. The main components
which need to be taken care are moisture, heat
and time during the process.

Depending upon the site constraints, type of
structure and other material parameters, different
methods of curing are adopted at site. Methods of
curing concrete fall into the following categories:
Water curing: Water curing prevents the water
loss from the concrete surface by uninterrupted
wetting of the exposed surface of concrete. It’s
done by spraying or sprinkling water or curing
agents over the concrete surface to ensure that the
concrete surface is continuously moist. Moisture
from the body of concrete is retained from
evaporating and contributes to the strength gain
of concrete.

Water curing methods are:
a. Pounding
b.  Sprinkling, fogging & mist curing
c. Wet covering

Sewage Water:

Sewage is waste material that is carried through
a sewer from a residence or an industrial workplace
to be dumped or converted to a non-toxic form.
Sewage is more than 99% water, but the remaining
material contains solid material, ions and harmful

bacteria. This matter must be extracted from the
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water with a filtration process before the sewage

can be released back into a natural water source.

e Sewerage Characteristics:

1. Physical
2. Chemical

e  Physical Characteristics of Sewage

a. Temperature:

The normal temperature of sewage is commonly
higher than water supply due to domestic and
industrial activities. Depending on geographical
location, the mean annual temperature of sewage is
in the range of 10 to 21°C. Temperature of sewage
is an important parameter because of its effect on
chemical reaction rates and aquatic life. Increase
temperature can cause a change in fish species that
are present in water bodies. Similarly, oxygen is
less soluble in warm water, while some species of
aquatic life population increases with temperature
causing more demand of oxygen and result in
depletion of dissolved oxygen in summer.
Similarly, sudden change of temperature cause
mortality of species.
b. Odor:
1. Fresh domestic sewage has a slightly soapy or
oil odour.
2. Stale sewage has a pronounced odour of
Hydrogen Sulphide (H2S).
3. The odor at low concentration has no effect,
but high concentration causes poor appetite
for food, lower water consumption, impaired

respiration, vomiting etc.

c. Solids:

Solids comprise matter suspended or dissolved

in water and wastewater. Solids are divided

into several different fractions and their
concentration provide useful information for
characterization of wastewater and control of

treatment processes.

i. Total solids:

1. Total solids (TS) are the sum of total suspended
solids and total dissolved solids (TDS). Each of
these groups can further be divided into volatile
and fixed fractions.

2. Total solids (TS) is the material left in the
evaporation dish after it has dried at 103-105
°C.

3. Total solids can be expressed in mg/L.

ii. Total suspended solids:

1. Total suspended solids (TSS) are referred
to as non-filterable residue.

2. It is determined by filtering a well mixed
sample through 0.45um to 2 pm pore sized
membrane. The residue retained on the filter is
dried in an oven at a temperature of 103-105 °C
for at least 1 hour.

3. TSS is expressed in the unit mg/L.

iii. Fixed and Volatile Solids:

1. The residue for total solids, total
suspended solids or total dissolved solids tests
is ignited to constant weight at 500 oC + 50.

2. The weight lost on ignition is called
volatile solids, whereas the remaining solids
represent the fixed total suspended or dissolved
solids.

3. The determination of volatile portion of
solids is useful in controlling waster water
treatment plant operations because it gives a

rough estimation of the amount of organic
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matter present in the solid fraction of waster

water, activated sludge and industrial waste.
4,

e  Chemical property of sewage water:-

pH : The hydrogen ion concentration

expressed as pH, is a valuable parameter in
the operation of biological units. The pH of
the fresh sewage is slightly more than the
water supplied to the community. However,
decomposition of organic matter may lower
the pH, while th presence of industrial

wastewater may produce extreme fluctuations.

Generally the pH of raw sewage is in the

range 5.5t0 8.0
Dissolved Oxygen(DO): It is the amount of
oxygen dissolved in waste water  pressure it
indicate the sewage is fresh or oxidation has
been occurred after treatment. It is necessary to
4 ppm of DO in stream in which treated waste
water is disposed.
Biochemical Oxygen Demand (BOD): The
BOD of the sewage is the amount of oxygen
required for the biochemical decompaositioh of

biodegradable organic matter ufAder aerobic

conditions.  The oxygen consumed®ifn” the
process is related to the amount of
decomposable organic matter. The general

range of BOD observed for raw sewage is 100
to 400 mg/L.

Chemical Oxygen Demand (COD): The COD
gives the measure of the oxygen required for
chemical oxidation. It does not differentiate

between biological oxidisable and
nonoxidisable material. However, the ratio of
the COD to BOD does not change significantly
for particular waste and hence this test could be
used conveniently for interpreting performance

efficiencies of the treatment units. In general,

the COD of raw sewage at various places is
reported to be in the range 200 to 700 mg/L

2. LITERATURE REVIEW

A brief review of previous studies on the effect of
using waste water on the strength of concrete has
been enhanced here. This literature review also
includes previous studies on treated sewage water.
This literature review on recent contribution related
to effect of using waste water on the strength of
concrete either by preparing with it or by curing
with it. On the basis of survey of available
literature following gaps in the research are being
identified. There is very limited research which
focuses on comparison of strength of concrete with
curing by fresh water and sewage water

J. A. O. BARROS (2010), Testing and modeling
In sthispaper the results of tests performed on
specimenswand structural elements made of steel
fiber ‘Jreinforced concrete are presented. Fiber
content ranged from O to 60 kg/m3 of concrete.
Using the results of the uniaxial compression tests
performed under displacement Control condition.
Reinforced Concrete Cross  Sections was
developed. The model performance and the
benefits of fiber reinforcement on thin slabs
reinforced with steel bars were assessed by
carrying out tests on slab strips. The main results
are presented and discussed structural concrete,
fiber reinforcement, fracture energy, constitutive
relations, experimental tests, flexural model.

K.S. AL-JABRI (2011) SCIENCE DIRECT,
This paper investigates the effect of using
wastewater on the concrete of high strength
concrete. Wastewater samples were collected from
three car washing stations in muscat area, high
strength concrete mixture were prepared using
different proportion of wastewater and water to

cement ratio of 0.35. The percentage of wastewater
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replaced ranged between 25-100% of tap water
used in concrete. Slump compressive, tensile and
flexural strength were determined 28days of curing.
Cube compressive strength was also determined at
7 days of curing. Results indicated that the strength
of concrete of the mixture prepared using
wastewater was comparable with the strength of the
control mixture. Also the water absorption of

concrete is not affected when wastewater was used.

RAKESH A. MORE(2014) The study centered
on the effect of different qualities of water on
concrete compressive Strength. The concrete mix
of M20 grade with water cement ratio of 0.5. Were
investigated. S Water samples, such as tap water,
waste water, well water, bore well water & mineral
water (packed drinking water) were collected from
various sources at college campus and were used
to cast 150mm concrete cubes. The cured cubes
were crushed on 7 & 28 days for compressive
strength estimation. The results showed that the
compressive strength of the concrete cubes made
with mineral water, tap water, well water, waste
water increased with days & not having, much

variation in their compressive strength.

P. Rama mohan rao(2014) This paper focus on
the usage of treated waste water in the production
of concrete so that the shortage and cost using
potable water can be greatly reduced. In this paper,
it tis chosen treated waste water, which give us the
exact idea of corrosion and for the construction as
well as strength and durability properties of the
concrete. To determine the mechanical properties
of concrete cast cube specimens using M 20 grade
concrete with potable and treated waste water.
Water absorption test in order to determine the
difference in absorption capacity. The other tests,
which are conducted include Rapid Chloride
Penetration Test (RCPT), sulphate and chloride test

are conducted on potable as well as treated waste
water at 7, 14 and 28 days. Concrete cast with
treated waste water attained more compressive
strength when compared with concrete cast with
potable water and the chloride permeability is high
for treated waste water concrete compared to
potable water concrete.

Akinwumi, 1.1(2014) This paper presents the
results of an experimental study on the effects of
curing methods and curing ages on the compressive
strength development of ordinary Portland cement
concrete in a tropical environment. Fifteen (15)
concrete cubes each were cured by immersion in
potable water, immersion in lime water, covering
with wet rug, covering with plastic sheets and air-
drying. For each of these curing methods, the
average ,compressive strength of concrete cubes
was ‘determined after 3, 7, 14, 28 and 90 days
clring, periods. The results obtained discourages
the_use of curing by air-drying method and also
suggests limiting the use of the other curing
methods to 28-days period. Generally, the highest
compressive strength was obtained for concrete

cured by immersion in lime water.

Kouslov Sorkor, Todesse M(2014) The scarcity of
freshwater in densely populated urban centre’s has
necessitated conservative utilization of depleting
water resources. The prospect of using reclaimed
wastewater for concreting operations in lieu of the
conventionally topped municipal, surface and
ground water sources bears o greol potential in this
regard. The present study compares the influence of
four different surface curing , viz. (i) trebled
wastewater, (ii) top water and commercially
violable (iii) water bossed and (iv) resin bossed
curing compounds on the compressive strength and
water absorption characteristics of ordinary

concrete. The observations establish the suitability
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of waste water curing in achieving better strength
and water tightness of 28 days. Keywords:

Concrete; curing

SHEHDEH MOHAMMAD GHANNAM (2016)
The aim of this study is to find a solution for the
large volume of sludge produced in the wastewater
treatment plant in Jordan in order to decrease the
environmental pollution in the air, as well as to
assess the strength of sludge concrete using treated
water in concrete mix as a comparison with the
strength of sludge concrete made by the tap water.
Compressive strength of sludge concrete for treated
water was compared with the strength of sludge
concrete made by tap water. The results show that
using sludge concrete mixes decrease the strength

of cube about (9.3%) when water was used.

K. A. Olonade(2016) This paper reviews the
degradation mechanism of wastewater on
reinforced concrete structures with a view to
finding what needs to be done to salvage these
structures. Potential disintegrating agents in
wastewater generated in Nigeria were  identified
and common degradation effects were/examined.
Regeneration, preventive and corrective techniques
were noted. While noting that poor maintenance
culture, lack of multidisciplinary research work and
high cost of maintenance were major factors
responsible for the high rate of deterioration. The
paper, therefore, concluded with suggestions that
could be employed to salvage these structures from
total collapse. One of such approaches is to use
admixtures, which could reduce the effect of acidic
attack common in wastewater concrete structures.
Influence of grey water on physical and mechanical
properties of mortar and concrete mixes Influence
of grey water on physical and mechanical

properties of mortar and concrete mixes

Ayoup M. Ghrair etal (2016) This project aims to
evaluate the potential of reused grey water in
concrete and mortar in order to preserve fresh water
for drinking purposes. Using both Treated Grey
Water and Raw Grey Water (TGW and RGW,
respectively) led to a significant increase in the
initial setting time and a decrease in the concrete
slump value. In addition, there was no effect on
mortar soundness properties. The mortar and
concrete compressive strength results obtained at 7
days moist curing time showed a significant
increase. Mortar and concrete mixes using TGW
cast at curing times of 28, 120, and 200 days led to
no significant effects on compressive strength. On
the contrary, the RGW achieved slightly negative
impact on compressive strength at all curing ages.
According to the American Society for Testing and
Materials (ASTM C109), TGW and RGW are
suitable™fon mortar and concrete production.
Furthermore, these results are in harmony with
established requirements for ASTM C94.

MISS. KIRTIMALA LAXMA NARKHEDE
(2018) She investigated durability impact of
concrete by using recycled waste water. They used
the recycled waste water from the tannery industry
for the construction purpose, so that the shortage in
water can be greatly reduced by making some
primary treatment. Then the specimens were also
casted by adding the concrete admixture with
dosages of 0.5%, 1.0%, 1.5%, 2.0% and 2.5%. The
specimens were tested for durability properties for
28 days, 90 days and 365 days. By using this cubes
and cylinders were casted and tested for its

durability.

LEI CHEN,(2019) In the research, the effects of
sea water for mixing, curing on the gain in strength
of different grades of concrete was investigated. A

total of 192 concrete cubes were tested for their
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compressive strength. The study shows that sea
water affects the rate of gain in strength of concrete
when used for mixing or curing. The strength of
concrete made by using sea water was observed to
be decreased by about 15% as compared to the
similar concrete specimens made and cured with
fresh water at 90 days. The concrete with higher
strength showed poorer resistance against strength
deterioration as compared to the lower strength
concrete which used sea water for curing. And the
concrete made with sea water decreased the

stability of concrete properties.

3 CONCLUSION
In the construction industry

fresh water is used .but many part of world faces
serious deficit in fresh water .the increase in the
economic activities as well as the population grow
caused a substantial increase in water demand. As
the freshwater is becoming scarce it is important to
reduce freshwater consumption in construction
industry so it is essential to evaluate the behavior of
concrete while using sewage water. This study also
gives an idea to evaluate the compressivestrength,
tensile strength and flexural strength of gencrete by
curing with sewage water. During the constrlction,
curing of concrete by proper use of water makes
concrete more stronger more impermeable and
more resistant to stress, abrasion and freezing and

thawing.

4. REFERENCES
o MUJAHED FS(1989), studied the properties of
concrete mixed with red sea water and its effect
on steel corrosion. Unpublished MS thesis
Jordan university of science and technology,
Jordan.
o CEBECI OZ and saatci AM(1989). effect
of sewage as mixing water in concret ACI
material Journal. 86(5), pp. 503-506

NEVILLE A(2000), A studied water
cinderlla ingredient of concrete. Concrete
international. 22(9), pp. 66-71

TAHA R, Al RAWAS A, Al-
ORAIMI(2005), studied the wuse of
brackish and oil contaminated water in
road construction. XI(2), pp. 74-150

Al JABRI KS(2010),studied use of
production and brackish water in concrete
(IECHAR 2010. March 1-2, Al ahsa,
kingdom of Saudi Arabia, pp. 127-132)
K.S. AL-JABRI (2011), Effect of using
wastewater on the properties of high
strength concrete, pp.370-376

RAKESH A. MORE(2014), Effect of
Different Types of Water on Compressive
Strength of Concrete pp.40-50, ISSN NO.
09758364

Akinwumi, i.i(2014), effects of curing
condition and curing period on the
compressive strength  development  of
plain concrete international journal of
civil and environmental research (ijcer) .
Pp. 83-99, issn 2289-6279

Kouslov  Sorkor, Todesse M(2014),
Curing of concrete with wastewater and
curing compounds : Effect on strength and
water absorption pp. 87-94

P. Rama mohan rao(2014), effect of
treated waste water on the properties of
hardened concrete issn 0972-768x , pp.
155-162

K. A. Olonade(2016) A Review of the
effect oe wastewater on concrete
structures, Vol. 35, pp. 234 — 241

Ayoup M. Ghrair etal (2016), Influence of
grey water on physical and mechanical
properties of mortar and concrete mixes

Ain Shams Engineering Journal, pp. 1-7

© 2021, iJournals All Rights Reserved

www.ijournals.in Page 51




iJournals: International Journal of Software & Hardware Research in Engineering (IJSHRE)
ISSN-2347-4890
Volume 9 Issue 7 July 2021

o SHEHDEH MOHAMMAD GHANNAM
(2016):- Use of wastewater sludge in
concrete mixes with treated water ISSN,
2319-8753

o MISS. KIRTIMALA LAXMA
NARKHEDE(2018):- Effect of treated
waste water on strength of concrete, vol.
no. 5, issue no. 06 june 2017

o J. A. O. BARROS:-flexural behavior of
steel fiber reinforced concrete

o LEI CHEN,(2019) The Effect of Mixing
and Curing Sea Water on Concrete
Strength at Different Ages, ISMAE2017.

© 2021, iJournals All Rights Reserved www.ijournals.in Page 52




