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The study presented in this paper discusses the suitability of using
treated waste water for making concrete. Experiments conducted give
us an idea about the compressive strength and water permeability for
the M25 grade of concrete. For optimizing the use of treated waste
water cube specimens were cast using variables proportions such as:
50%, 75%, 100% and comparison was done with potable water results.
The compressive strength result for M25 grade concrete was highest
corresponding to 100% addition of treated waste water. The average
water permeability value for M25 grade concrete was lowest for 100%
proportion of waste water. From the test results obtained, it is

ter (TWW), Potable water (PW).
water ( ). Potable water (PWW) recommended to use 100% waste water for M25 grade concrete.
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Introduction:-

After water most rapidly consumed material on the earth is concrete. We cannot stop the construction processes but
yes we change the change the way they should be done keeping an eye on the resources we use. The construction
process is growing day by day in exponential terms and so is the consumption of potable water. Hence it is of great
concern to reduce the consumption of potable water and searching for its alternative. Use of waste water can be a
boon in disguise.

With the increasing population the water consumption is also increasing and finally resulting in increased waste
water generation. Managing waste water is one of the challenges nowadays. Scientifically the water to be used for
concrete mixing has to satisfy a certain set of chemical properties as defined by BIS: 3025 hence waste water treated
or untreated lying within the range of the qualifying chemical properties can be used flawlessly in concrete
production.

The whole of the world is in search for various sustainable methods so that we can develop concrete without
damaging the Mother Nature. Hence, need of the hour is to use the basic resources in a very efficient and nature
friendly manner so that we can pass on a better place to live in for our future generations. Because no matter how
much big amount of money we spend on sustainable technologies there can be no change if we fail to conserve the
basic resources of nature.
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Table 1: - Chemical Properties of Treated Waste Water

S. No. Parameters Potable Water (mg/l or ml) | Treated Waste Water | Permissible
(mg/l or ml) Limits (mg/l or

ml)

1 pH 7.49 7.24 >6

2 DO 7.38 6.83 -

3 COD 10 196 3000

4 BOD 6 140 200

5 TDS 225 532 2000

6 Sulphate Content 24.72 36.3 400

7 Chloride Content 18.5 140 2000

8 Acidity - 3.5 5

9 Alkalinity 11.5 - 25

Materials And Methodology:-
Cement: Ultra-Tech OPC 43 grade conforming to BIS: 8112 was used for this project.

Water: The sewage treatment plant located at 3BRD Chandigarh was selected as suitable source of treated waste
water used in this project. Laboratory tests for various properties as per BIS: 3025 were conducted in the institute’s
laboratory.

Coarse Aggregate: Aggregate conforming to BIS: 383-1970 was used in this project. Maximum size aggregate
limited to 20mm was mixed with 12mm sized aggregate in proportion of (1.5:1) in order in order to make a well
graded mix. Specific gravity- 2.74.

Fine Aggregate: Locally available clean river sand having specific gravity value 2.65 conforming to zone Ill was
used.

Mix Design: Mix design for M25, M30 and M35 grade concrete was carried out conforming to BIS: 10262-2009.

Casting: For both the compressive strength test and water permeability test a set of three 150 mm concrete cubes for
each grade and proportion of waste water were cast as per the calculated mix proportion. For M25, M30 and M35
grade concrete cubes various waste water proportions used were as follows:

a) 100% treated waste water.

b) 75% treated waste water with 25% potable water.

c) 50% treated waste water with 50% potable water.

d) 100% potable water.

€)

Curing: Curing was done in the water tank filled with potable water maintained at 28+3°C . The curing was done
for variable days.

Compressive strength test: For compressive strength test cubes were tested at 28 day. The compression testing
machine with a capacity of 3000 kN was used to determine the compressive strength of concrete with a normal rate
of loading that is 140 kg/cm®/minute.

Permeability test: This test was performed as per IS: 3085. The standard pressure head to be applied should be
5kg/cm? which may further be increased up to 7kg/cm? The prepared cubes with chamfered faces were fitted in the
mould and the gap between the cubes and the mould filled with wax so that no leakage of water through sides takes
place. With the test assembly completely filled with water, the desired pressure head was applied to the water
reservoir. A clean bottle was placed under permeability cell to measure the water percolating through the sample.
Permeability test was continued for 100 hours after steady state flow has been achieved.
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Table 2: - Number of samples cast

S.No Waste water proportioning Number of Samples(150 mm Cube) Cast
1. 50% TWW + 50% PW 6

2. 75% TWW + 25% PW 6

3. 100% TWW 6

4, 100% PW 6

Results:-

M?25 Grade concrete:-

The average compressive strength and permeability test results (m/s) of specimens at 28 day curing for various
percentage of treated waste water and potable water are depicted in the figure 1.
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Fig. 1:- Compressive Strength and permeability results for M25

Compressive strength test results:-
Table 3: - Compressive strength (Mpa)

Water Content — 100% TWW 75% TWW | 50% TWW | 100% PW
25% PW 50% PW

Grade |

M25 28 Days 41.18 39.72 37.81 40.11

Permeability test results:-
Table 4: -Coefficient of permeability, (k X 10™° m/s)

S.No Proportioning of water (K X 10 m/s) M25 Grade
1. 50% TWW + 50% PW 0.0518
2. 75% TWW + 25% PW 0.0334
3. 100% TWW 0.0296
4, 100% PW 0.0407

Summary of the test results:-
The compressive strength test results for M25 grade concrete cubes with 100% TWW are much higher with respect

to its target mean strength as calculated while designing the mix. The permeability coefficient values recorded are
low which may be due to the dense pore structure.
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Conclusions:-

1) For M25 grade concrete the permeability values are lowest for 100% TWW.

2) The compressive strength results for M25 grade with 100% TWW are higher with respect to its target mean
strength as per design mix.

3) According to the test results, the use of treated waste water can be recommended for use in Plain cement
concrete.
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