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Abstract :  This study focuses on water samples collected from [specific location or point] to evaluate their suitability for construction purposes.
Key parameters such as pH, total dissolved solids (TDS), chlorides, sulphates, hardness, and organic matter content were tested according to
industry standards like ASTM and IS codes.
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INTRODUCTION

pH is a key parameter measured in many chemistry experiments, and various methods have been developed to measure it. Early
non-electrochemical methods, such as Arrhenius' system in 1889, and colorimetric methods, based on the color change of an organic
acid system, are still used today in optodes for pH measurement. The pH level is crucial for the durability of concrete structures, as
deterioration mechanisms like erosion, carbonation, and acid attack are linked to the concrete’s alkalinity. which could sourcing
The pH of ordinary Portland cement concrete usually ranges from 12.5 to 13, but it can drop due to processes like chloride ingress,
carbonation, or acid attack. Concrete has a high pH (12-13) because of calcium hydroxide produced during cement hydration, which
protects steel reinforcement from corrosion. However, exposure to environmental factors like carbonation can lower the pH over
time.

LITERATURE REVIEW.

1. Shekhar Saxena and Mohammad H. Baghban (2023) Concrete product requires a lot of water, which leads to a deficit of natural
freshwater. Using seawater in concrete can ameliorate sustainability by reducing the need for freshwater. still, the use of seawater
in concrete is still batted. This paper reviews the history and recent exploration on seawater concrete, pressing crucial differences
between seawater concrete and regular concrete. Studies show that the high chlorides in seawater increase the hydration rate, dock
the setting time, and enhance the early strength of concrete.

2. Rajesh Prajapati and Ram Bilas (2018) Water is essential for mortal survival, and its vacuity in terms of both quality and volume
is critical. inordinate water use in domestic, artificial, and agrarian sectors leads to significant water destruction. Water pollution is
making important of the available water unsafe for consumption. In India, utmost people calculate on face water for drinking, and
the Water Quality Index (WQI) helps assess overall water quality grounded on colorful parameters.

3. Rutuja Dhawde et al. (2018) Drinking water quality is determined by its natural, chemical, and physical characteristics. A study
was conducted in 20 townlets in Maharashtra, where 206 water samples were collected from gutters, open wells, and bore wells
across all seasons. The samples were tested for physical, chemical, and bacteriological parcels. A modified Water Quality Index
(WQI) was used to assess water quality, and it was compared to the Overall Pollution Index (OIP) for water from gutters.

4. Rakesh A. Further and Prof. S.K. Dubey (2014): This study focused on how different types of water affect the compressive
strength of concrete. M20 grade concrete with a water-cement ratio of 0.5 was tested using water samples like valve water,
wastewater, well water, bore well water, and mineral water (packaged drinking water). Concrete cubes were cast and cured, then
tested for compressive strength at 7 and 28 days. The results showed that the compressive strength of cubes made with mineral
water, valve water, well water, and wastewater increased over time, with no significant differences in strength.

5. Babu Rao Gudipudi & Naga Raju Kola (2020): This study examined the impact of different pH levels of water (pH 4, 7, and 9)
on the compressive and tensile strength of concrete. Concrete cubes were cast with these pH waters and cured with normal pH
water, then tested at 3, 7, and 28 days. The study found a gradual increase in strength from pH 4 to pH 9. The highest compressive

I[JNRD2508177 ‘ International Journal of Novel Research and Development (www.ijnrd.org) b671



http://www.ijnrd.org/

© 2025 IJNRD | Volume 10, Issue 8 August 2025 | ISSN: 2456-4184 | JNRD.ORG

strength was found at pH 9 (40.13 N/mm?), possibly because the alkali-aggregate reaction occurred faster. The split tensile strength
did not show significant variation between pH 4, 7, and 9, with values of 4.35, 4.41, and 4.45 N/mmz, respectively, after 3 days.
After 7 days, the tensile strength increased slightly from 5.66 to 5.89 N/mmg2.

6. Bharati Veerwal (2022): Water is essential for life, as it is needed by plants, animals, and humans. More than 70% of our body
is made up of water, and no organism can survive without it. However, the quality of water is worsening due to excessive use of
chemicals, pesticides, and pollution from industries. Household waste, chemicals from factories, and decayed organic matter
contaminate water, which can harm both humans and wildlife. About 20% of the world’s population suffers from water-related
diseases. Regular testing of water's physicochemical properties, such as temperature, pH, hardness, and the presence of harmful
substances like heavy metals, is crucial for maintaining water quality and preventing health risks.

7. Mandar M. Joshi & Dr. S.K. Deshmukh (2019): In civil engineering, materials used in construction must be tested regularly to
ensure the quality of the final product. This paper discusses the importance of testing water used in construction. Various tests
should be conducted to determine if the water is suitable for concrete. It is recommended to test water in a certified laboratory, and
the water should meet the standards of IS 3025-1986. Groundwater should also be tested along with soil, and if the water does not
meet the IS 456-2000 standards, it should not be used for construction..

AIM

1) To achieve accuracy of collected water sample
2) To ensure quality standards for construction activities by mixing concrete and other materials (Glass fibers)

OBJECTIVES

1) To collect water samples from various locations and analysis of water samples of different region
2) To examine the obtained water sample in the lab then cast the concrete cube
3) To add glass fibers and study the concrete strength

METHODOLOGY

pH testing of water used in construction, especially for concrete mixing, is important to ensure that the water's acidity or alkalinity
is suitable for the quality and durability of the materials. The process usually includes steps like collecting water samples and
measuring the pH, following specific standards to ensure accuracy and compliance.

1. Sample Collection Selection of Sampling Points: Choose appropriate locations for collecting water samples, such as the water
supply source, storage tanks, or directly from the water used in mixing Sample Containers: Use clean, non-reactive containers
(typically glass or high-density polyethylene) to collect the water samples to avoid contamination or chemical reactions that could
alter the pH Labeling and Documentation: Properly label the sample containers with details like the date, time, location of collection,
and any relevant observations. Document the process to ensure traceability.

2. Preparation for Testing Measurement by pH Meter: Calibrate the pH meter before testing to get accurate readings. Use
standard buffer solutions (usually pH 4.0, 7.0, and 10.0) and follow the manufacturer's instructions for calibration. Temperature
Consideration: Measure the temperature of the water sample, as pH readings can be temperature dependent. Most modern pH meters
automatically compensate for temperature, but it's important to ensure that the pH meter used has this feature

3. pH Measurement Using a pH Meter: Immerse the Electrode: Place the pH meter’s electrode into the water sample. Ensure that
the electrode is fully submerged and that there are no air bubbles trapped around it, which could affect the reading Stirring the
Sample: Gently stir the sample with the electrode to ensure uniformity. Some pH meters have a built-in stirrer to maintain consistent
conditions during measurement Recording the Reading: Wait for the pH reading to stabilize, which usually takes a few seconds.
Record the stabilized pH value accurately.

PERFORMANCE ANALYSIS

When analyzing a water sample for construction performance, it's essential to assess several key parameters to ensure that the water
quality meets the necessary standards for construction activities, particularly for concrete mixing and other applications. Here's a
breakdown of the critical analyses you should consider:Sizes of beam, column and slab with floating column are as follows.

1.Physical Parameters — (a) Turbidity: It indicates the presence of suspended solids in the water and it should be between 0-10
JTU to be considered normal Beam Column slab.

(b) Electrical Conductivity: It indicates the amount of dissolved substance, chemical and minerals in water slab Sizes S 230 x 450
mm 230 x 450 mm 230 x 530 mm 230 x 530 mm 130 x 130 x 130 mm.

(c) Salinity: It indicates that the amount of dissolved salt in water it is measured in parts per thousand(ppt) it should be less than
0.5ppt so that it does not react with the materials 130 x 130 x 130 mm 230 X 380 mm 230 X 380 mm 300 x 750 mm "~ 230 x 300
mm 230 x 300 mm 230 x 600 mm 230 x 600 mm 300 x 750 mm

2. Chemical Parameters - (a) pH Level: Ideal range for concrete is typically between 6.0 and 8.0.

(b) Total Dissolved Solids: At High levels such as above 2000 ppm can affect the workability and strength of concrete.

(c) Chlorides: Should be less than 500 mg/L to prevent corrosion of reinforcement steel (d) Sulfates: It Should be less than 1000
mg/L higher levels can cause expansion and cracking in concrete.
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FUTURE SCOPE

= Enhanced Quality Standards: Development of stricter quality standards for water used in construction, focusing on contaminants
and suitability for various applications (e.g., mixing concrete, dust control).

= Predictive Analytics: Utilizing machine learning and Al to analyze historical water quality data, predicting future conditions and
potential risks related to construction sites.

= Integrated Water Management: Collaborating with environmental scientists and engineers to create integrated strategies for
managing water resources during construction, minimizing impact on local ecosystems.

= Sustainable Materials and Techniques: Researching and promoting the use of alternative construction materials that require less
water or utilize treated wastewater.

= Water Reuse and Recycling: Developing systems for on-site water treatment and reuse, reducing the demand for fresh water and
minimizing waste.

= Resilience to Climate Change: Analyzing the impacts of climate change on local water supplies and incorporating adaptive
strategies into construction planning.

Concrete cube casting

Step 1: - After carrying out various tests on water, water sample was found suitable for construction.

Step 2: - Casting of three cubes were carried out using collected water sample.

Step 3: - Three cubes consist of three different water sample.

Step 4: - M20 grade concrete was considered for this casting.

Step 5: -Cubes to be kept in water for curing in specified temperature in water.

Step 6: - After casting cubes for 7 days compressive strength test was carried out.

Step 7: - In the same way 28 days compressive strength is carried out.

Step 8: - By using Compressive testing machine different results were achieved for different water sample cubes.
compressive strength test report
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WATER SAMPLE REPORTS

SP Aqua Food ‘femn__g Laboratory

P e e o ey e ey g g g g YT
Water Aneiyais Regars
Ot + SN P 0 ey ot ovsdau P b
— [P AR S s G By b
- [
e e e
—— L T s Searnns e -
——— WA 00 1 1004 . (R - .
- P
e iy . -
h- D [T = Vet by
e
" e (RS- W
PE— - e
ot s
" o- “ar - st 140
O Pl b—— 15 ™ —-— Pp—
N ey e e -
N T Dt s (T - et & 300 et 14
P I————— 1oam - -
B P Ay by awn - * 1m0 et 0
PR —— wan e ™ a3 e Bt
W T a3 ‘v . IS ) 30
T T——— - -t PSP
P - . - D o

Comre— DR
Sea e - e

RN g b

- - AN et b
= -y 5 0TS et 100
e —r I -
o P S . 20
- ~ LN et I8
- —~ RO ) 40
i — DN anet 2o
Ll e ™ TS et -
- R B

Wagholi Area Water Test Report
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RESULT
pH level of water sample table :-
Sr.No Water Sample pH level of water sample
1 Pawna lake sample 7.79 pH level
2 Khadakwasla river sample 7.37 pH level
3 Wagholi tap water sample 7.7 pH level
Compressive strength of concrete cube:-
Compressive strength
Sr.No Cube 7 days 28 days
1 Cube 1 15.11(N/mm) | 24.61 (N/mm)
2 Cube 2 14.87 (N/mm) | 25.03 (N/mm)
3 Cube 3 16.31 (N/mm) | 25.68 (N/mm)
Conclusions

Vi.

I[JNRD2508177 ‘ International Journal of Novel Research and Development (www.ijnrd.org) b675

The results show that concrete made with different water samples (similar as groundwater, packaged
drinking water, and wastewater) had 7- and 28- day compressive strengths equal to or at least 90 of
the strength of reference samples made with clean water for M20 grade concrete (except wastewater
for the 7- day test). Concrete made with wastewater, using a constant water- cement rate of 0.5, had
about 20 lower 7- day compressive strength compared to the reference sample.

Concrete made with packaged drinking water showed 13.5 advanced compressive strength than
concrete made with stopcock water.

Concrete made with groundwater had slightly lower 28- day compressive strength (about 5 lower)
compared to the reference sample.

The tensile- to- compressive strength rate was 7.5 for concrete made with packaged drinking water
and wastewater, 9.5 for concrete made with groundwater and stopcock water, and 8.10 for concrete
made with well-conditioned water. .

The study suggests that slightly acidic, alkaline, salty, brackish, or foul- smelling water shouldn't be
rejected incontinently, as water failure is a significant issue in numerous corridors of the world.
Recycled water from metropolises, mining, and artificial operations can also be safely used as mixing

water for concrete
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