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Abstract- The impact of various types of mixing water on the 

compressive strength of concrete was illustrated in this study. It 

illustrated how contaminants like sodium salts, manganese, tin, 

zinc, copper, and lead affected concrete's compressive strength. 

The effects of the presence of some other impurities like silt and 

suspended particles on concrete strength were also addressed. 

Monitoring chemical features aids in determining whether the 

water complies with legal requirements and is secure for use by 

humans and the environment. Furthermore, different chemical 

properties can help in determining the impacts of unclean water on 

the structural elements. The first part of this paper discusses the 

physical features of water quality, chemical features of water, and 

expert water testing and analysis amenities. The second part of this 

paper addresses the effects of various sources of water on concrete 

strength.  

 

Index Terms- Concrete; Chemical properties; Impurity; Water. 

 

I. INTRODUCTION 

n order to assist environmental consultants in ensuring that the 

water complies with legal criteria and is secure for both humans 

and the environment. Element's experts evaluate the physical and 

chemical characteristics of water quality. Physical qualities of 

water consider the sample's temperature, color, flavor, and odor. 

However, water's chemical makeup includes elements like pH and 

dissolved oxygen. Monitoring these features aids in determining 

whether the water complies with legal requirements and is safe for 

use. 

II. PHYSICAL FEATURES OF WATER QUALITY 

          To identify whether the water is polluted or not, it is crucial 

to continuously evaluate the physical characteristics of water 

quality. Physical traits can be identified using: 

 

          Color: Polluted water may be colored; pure water is 

colorless. Additionally, color can reveal organic materials. 15 

TCU (True Color Unit) is the highest permissible limit for the 

color of drinking water. 

 

          Turbidity: Clear, light-unabsorbing water is the opposite of 

turbidity. Turbidity in the water may be a sign of water 

contamination. 

 

          Taste and Odor: The taste and odor of clean water are 

always undetectable. Any taste or smell could be an indication of 

water pollution. 

 

          Temperature - Determining whether or not water is 

drinkable does not directly depend on its temperature. However, 

the temperature is a crucial physical component that affects water 

quality in natural water systems like lakes and rivers. 

          Particles - If water is filtered to eliminate suspended solids, 

the amount of dissolved solids is indicated by the solid that is still 

present in the water. Living things as well as industrial items are 

adversely affected by dissolved solids in water that are greater than 

300 mg/l (Tiwari & Prakash, 2021). 

 

III. CHEMICAL FEATURES OF WATER 

          Analyzing the chemical characteristics of water involves 

measuring variables like pH and dissolved oxygen: 

 

          Water's pH, which ranges from 0 to 14, is used to gauge how 

acidic or alkaline it is. The scale used for measurement is a 

logarithmic one. In fact, it is defined as the negative logarithm of 

hydrogen ion activity, expresses the level of activity or alkalinity 

of water at room temperature (T°C) and pressure. The pH of the 

system affects tastes and odor issues and is related to the majority 

of reactions in gas/water/rock systems. The amount of bicarbonate 

and carbonate ions in water has an impact on the pH value. All 

water samples have pH values that are within the ideal range (6.5-

8.5). The World Health Organization (WHO) in 2006 states that 

certain water samples are classified as alkaline water and the 

others are nearly neutral (Beyene, Aberra, & Fufa, 2019). Since it 

contains CO2 and SO2, rain has a naturally acidic pH of roughly 

5.6, whereas pure water has a pH of 7 (neutral). It was determined 

using an acidity index paper or a pH electrode meter 

(Kumaragamage, Warren, & Spiers, 2021). 

 

          The quantity of free, non-compound oxygen that is present 

in water or other liquids is known as dissolved oxygen. Due to its 

impact on the aquatic life present in a body of water, it is a crucial 

factor in determining the quality of the water. 
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IV. EFFECTS OF DIFFERENT SOURCES OF WATER 

ON CONCRETE STRENGTH 

          Concrete must have water as a necessary ingredient. A 

cement paste is created when water and a cementitious substance 

are combined during the process of hydration. The cement paste 

fills any gaps in the aggregate, binds it together, and promotes 

greater flow. A stronger, more resilient concrete will result from 

using less water in the cement paste, whereas a more fluid concrete 

with a larger slump will result from using more water. 

 

          When making concrete, impure water might lead to issues 

with setting or early building failure (Abrams, 1924). 

Additionally, it has been discovered that impurities in water 

samples used to mix concrete might weaken concrete, particularly 

its compressive strength (Balapour et al., 2020). In a similar 

manner, water used to cure concrete might reduce its strength. 

Ineffective bonds between the aggregates and matrix are likely to 

be prevented by impurities and harmful elements that are primarily 

brought from water used in concrete mixing. Sometimes the 

contaminants make the aggregate less durable (Chaabene, Flah, & 

Nehdi, 2020). 

 

          Concrete (commonly Portland cement and other 

cementitious materials like fly ash and slag cement), aggregate 

(typically a coarse aggregate made of gravels or crushed rocks 

such as limestone or granite, plus a fine aggregate such as sand), 

water, and chemical admixtures are the main ingredients in 

concrete, which is a building material (Huang et al., 2019). After 

mixing with water and installation, concrete solidifies and hardens 

as a result of a chemical process called hydration. Water and 

cement interact, fusing the other elements together and eventually 

forming a substance like stone. 

 

          Concrete can be made in a variety of ways by changing the 

ratios of the primary components. The resulting product can be 

customized to its use by changing the material quantities or by 

substituting the cementitious and aggregate phases with others that 

have different strengths, densities, or chemical and thermal 

resistance qualities. The mix design is determined by the type of 

structure being constructed, the method of mixing and delivering 

the concrete, and the placement of the concrete to create the 

structure. 

 

          Looking for alternative sources of water to utilize in the 

manufacturing of concrete is necessary due to the current water 

constraint in different areas. Determining whether water is suitable 

for mixing concrete is important. It is not always true to make the 

assumption that water that is fit for drinking is also fit for building 

concrete (Vaurs, 2018). Even while other requirements meant to 

assure the water's fitness for batching new concrete demand that it 

be clean and devoid of harmful materials, these requirements 

might not be the best way to judge whether water is suitable for 

use as mixing water. Some waters have been found to generate 

concretes of acceptable quality even when they don't match these 

requirements (Ghrair, Heath, Paine, & Al Kronz, 2020). 

 

          Only comparative tests have been devised to now in order 

to evaluate the acceptability of mixing water. In general, 

comparison tests call for comparing the strength of the concrete 

made with the ambiguous water to the strength of the concrete 

made with water that is known to be suitable. The cement 

suggested for usage in the construction projects should be utilized 

to make both concretes. According to the American Standard 

ASTM C 94, mortar strengths made using test water at age 28 must 

be at least 90% as strong as cubes made with distilled water. And 

in this paper, same methodology was used (Huang et al., 2019). 

 

          When determining if water used to make concrete is 

suitable, two factors should be taken into account. Two questions 

need to be answered: the first is whether the contaminants in waste 

water from dubious sources would damage the qualities and 

properties of concrete, and the second is the level of impurity that 

may be accepted. 

 

          Different influences impact the strength of concrete; some 

of which comprise: 

 

4.1   THE PRESENCE OF IMPURITIES 

          The compressive strength of concrete is impacted by the 

presence of contaminants, harmful compounds, and organic matter 

in the fine and coarse aggregates used in concreting. For instance, 

it has been discovered that impurities like mica in fine aggregate 

greatly impair the compressive strength of concrete. 

 

4.2   THE WAY THE CURING PROCESS IS CARRIED OUT 

          Correctly cured concrete prevents cracking where the 

surface dries out too quickly and increases strength and lowers 

permeability. Due to the exothermic setting of cement, caution 

must also be taken to prevent freezing or overheating. Scaling, 

decreased strength, weak abrasion resistance, and cracking can all 

result from improper curing. 

 

4.3   THE CURING PROCEDURE AND THE QUALITY OF 

THE CURING WATER 

          During the curing process, physical and chemical qualities 

are developed. Mechanical strength, low moisture permeability, 

chemical stability, and volumetric stability are a few other 

characteristics. 

 

4.4   THE RATE OF HYDRATION 

          Concrete hydration is an exothermic reaction, which 

releases heat. The heat of hydration is what is known as this heat. 

The environment in which this reaction occurs controls the 

concrete's rate of hydration and, consequently, its strength. For 

example, cement needs a controlled, moist atmosphere to develop 

strength. 

 

4.5   THE PRESENCE OF REINFORCEMENT BARS IN 

THE CONCRETE 

          When reinforcement bars are present in the concrete, the 

tensile strength of the concrete is improved. Concrete is frequently 

reinforced with materials that are strong in tension because it has 

a relatively high compressive strength but a much lower tensile 

strength (often steel). 

 

4.6   THE METHOD USED TO MIX THE CONCRETE 

          For example, separate paste mixing, has shown that the 

compressive strength of the finished concrete can be increased by 
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blending cement and water into a paste before adding aggregates. 

For instance, it has been discovered that Fast-energy mixed 

concrete (HEM concrete) is made by mixing cement, water, and 

sand at a high speed with a net energy expenditure of at least 5 

kilojoules per kilogram of the mix. It is then combined with 

aggregates in a standard concrete mixer after being added to a 

plasticizer additive. 

V. CONCLUSION 

          This study was conducted to find out how different types of 

mixing water affected the qualities of concrete, particularly 

compressive strength. The following conclusions may be drawn: 

The quantities of contaminants in various water sources vary, and 

these impurities typically have a big effect on how strong concrete 

is. Regardless of the sources used during mixing, concrete gets 

stronger as it ages in the curing process. 
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