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Abstract- Use of soil moisture sensors to optimize the 
drip irrigation system and increase the efficiency of 
conventional drip irrigation system. The wastage of 
even little amount of water is also not there and it can 
be useful in reducing the wastage of water.  
 
Indexed Terms- drip irrigation, soil moisture sensors 
 

I. INTRODUCTION 
 

1) As the current drip irrigation system is the 
advanced and most modern technique of 
irrigation in INDIA, so it is used mostly in 
irrigation of almost all the crops. Sometimes, in 
this system also there are some difficulties and 
the most seen difficulty is not giving the exact 
amount of water to the crops and it gets extra and 
there is loss of some amount of water. 

2) To solve this problem soil moisture sensors are 
introduced in the drip irrigation system. 

3) They detect moisture easily and a programmed 
system beside the drip irrigation makes it 
possible to reduce the wastage of water. 

 

II. RESEARCH METHODOLOGY  
 

Various fields were visited to enquire about the drip 
irrigation system and all setup with the problems 
associated with it. 
 
The problems associated with the conventional drip 
irrigation system were studied in detail and solutions 
were made out from them. 
 
Soil moisture sensors were introduced to reduce the 
water wastage problem so that the efficiency of the 
system can be increased. 

III. ANALYSIS 
 
Various parameters of soil were studied and the 
moisture parameter is being studied for resolving the 
problem. 
 
Different plants  duty, delta and base period and 
moisture were also studied and it was found that most 
of the plants average range of moisture goes between 
20%-60%. 
 
Exception comes for some crops which sometimes 
need excessive water and some plants need less than 
the average initial value i.e., <20% 
 

 

Fig 3(a) - conventional drip irrigation system 
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Fig 3(b) - drip irrigation piping system 
 

Fig 3(c) - automated drip irrigation system.
 

IV. CONCLUSION  

From analysis and results we can conclude that the 
moisture parameter can be taken to resolve the water 
wastage problem in the fields in which thw drip 
irrigation system is installed within a range of 20%-

50%. The higher limit is 50% and the lower limit is 
20% 
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ABSTRACT 
The natural resources are getting depleted day by day. The need to preserve natural resources has become necessary. This 
problem can be overcome by finding an alternative for natural aggregates. The huge amount of waste generated during steel 
production and its disposal is a serious environmental issue. The steel manufacturing industries in India produces 12MT/year 
by-product called steel slag. When this steel slag is directly dumped to ground it cause acquisition of huge land and also 
degrading the soil quality. In this research work , steel slag is used as a replacement for fine aggregates in concrete. Hence 
solving the problem of depletion of natural aggregates and dumping of steel slag, also reducing the cost of concrete up to some 
extent. The use of steel slag in concrete has enhanced the compressive strength of concrete. 
Keywords :  Aggregates, Compressive Strength, Concrete, Natural Sand, Steel Slag 

I.     INTRODUCTION 

In construction material, concrete plays an important role. 
Concrete is prepared by mixing various materials like cement, 
aggregates, water etc. which locally available. Availability of 
natural aggregates is getting depleted and also is becoming 
costly. To meet the scarcity, it is necessary to find suitable 
alternative to natural aggregates for preparing concrete. 
Therefore replacement is becoming necessary, and in this 
research work an attempt has been made to replace natural 
aggregates by steel slag. As compared to other countries 
utilization of steel slag is very less in India. 

       Steel slag is a by-product which is obtained from steel 
industry. It is generated as a residue during production of steel. 
It is obtained either from conversion of iron to steel in Basic 
Oxygen Furnace(BOF), or by the melting of scrap to make 
steel in the Electric Arc Furnace . Slag consists of calcium, 
magnesium, manganese and aluminium silicates in various 
combinations.The slag material is non-hazardous in nature as 
per chemical analysis report of CPCB. Slag actually has many 
uses and it can rarely go to waste. Slag is a by-product of the 
iron and steel manufacturing process. The first step in 
production of steel is to manufacture iron. Iron ore, a mixture 
of oxides of iron, silica and alumina, together with a fuel 
consisting of coke, oxygen and pulverized coal and also 
limestone as a fluxing agent, are fed together into a blast 
furnace  consisting of a large vertical chamber through which 
large volumes of hot air are blasted. The chemical reaction 
further  results into two products . They are molten iron metal 
and molten slag. Slag, which has a relatively lower specific 
gravity, does not mix with the molten metal and it leaves the 
furnace which is commonly called Blast Furnace slag. 
Generally a blast furnace operates on a continuous basis and 

produces approximately 250-300 kg of slag per tones of iron 
produced. 

      The Liquid blast furnace slag flows into pits where is 
air cooled and sprayed with a small quantity of water .The 
cooled slag is then transported to a crushing and screening 
plant where it is further processed into various products.  

       Alternatively, liquid slag can be rapidly quenched 
using large volumes of high-pressure water to produce a sandy 
like material called Granulated Blast Furnace Slag( GBPS). It 
can be used as an aggregate, as ballast and also as component 
of phosphate fertilizer. 

 

II.  PROBLEM STATEMENT        

Waste management is one of the most common and 
challenging problem in the world. According to Indian 
Mineral Year Book 56th edition in the year 2017, 12 MT per 
annum of steel slag is generated and disposed off. As a result 
large area of land is being sacrificed for the disposal of this 
waste. As natural aggregates are getting deployed day by day 
and its increasing cost making the construction activities non-
economical. Depletion of natural aggregates is creating 
serious impact on economy of construction. Hence an 
alternative is found out to replace natural aggregate in 
construction by using steel slag aggregate. The awareness of 
steel slag as a useful material is very limited in 
India .However many other countries especially economically 
developed countries have been used steel slag in variety of 
application. 

III.  SCOPE 

Scope of the project is limited to test physical and chemical 
properties of steel slag and use it as replacement material for 
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fine aggregate .Further work consist of testing the sample and 
distinguish the cost and hardened properties with and without 
steel slag. 
 

IV. MATERIALS 

CEMENT 

Ordinary Portland cement of grade 45 was used. The specific 
gravity of cement is 3.15. 
 

FINE AGGREGATE 

Crush sand passing through 4.75mm sieve with a specific 
gravity of 2.85. The grading zone of aggregate was zone 3. 

COARSE  AGGREGATE 

Angular crushed aggregate of 20mm size were used. The 
specific gravity of coarse aggregate was 2.9. 
 

STEEL SLAG 

Steel slag has been sourced from JSW steel industries ,dolvi. 
The specific gravity of steel slag was 2.54 
 

CONCRETE MIX  DESIGN 

  Design concrete mix of 1:2.566:4.12 is adopted to attain 38.25 
N/mm2 . The water-cement ratio of 0.45is used. 
 
 

V.  METHODOLOGY 

 
The basic tests were conducted on OPC43 grade cement, fine 
aggregate , coarse aggregate and steel slag to check the 
suitability for making concrete. The experimental investigation 
has been carried out on the test specimens of cubes to study the 
strength properties as a result of partially replacing fine 
aggregate by steel slag in various percentages such as 0%,15%, 
25%, 30%, 35%. Compressive strength test was conducted on 
hardened concrete after 7days, 14days, and 28 days of curing. 
And slump test was conducted on fresh concrete. 
 

VI.  RESULT 

a) Slump Test  
Slump Test was done on fresh concrete for various replacement 
of steel slag. 
  
 For 0 % For 

15% 
For 
25% 

For 
30% 

For 
35% 

Slump 
Value 

80mm 70mm 65mm 60mm 60mm 

  

b) Compressive Strength 
 
12 cubes of M30 grade concrete were casted for each 
replacement . Among them 3 cubes were tested on 7th day , 3 
on 14th day and 3 on 28th day, Total 60 cubes were casted and 
out of  that 45 cubes were tested. Specimens were casted as per 
mix design and its size was 150mm*150mm*150mm. 
 
Compressive 
strength on 

For 
0% 

For 
15% 

For 
25% 

For 
30% 

For 
35% 

7 days 28.63 30.51 32.97 30.12 29.37 
14 days 32.29 33.706 35.74 33.7 34.21 
28 days 39.61 42.1 44.04 43.07 41.89 
 

 

 

              Fig. 1  Graph of average Compressive Strength in  

MPa 

 

Fig. 2 Testing of Cubes 
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VII. CONCLUSIONS 
Compressive strength increases with increase in % of steel 
slag upto 25% replacement . 
Compressive strength starts decreasing after 25% replacement 
of  steel slag. 
From the results of compressive strength of 7days , 14 days 
and 28 days of curing , 25% replacement of fine aggregate by 
steel slag is the optimum % of replacement for M30 grade of 
concrete. 
The replacement of steel slag as fine aggregate in concrete has 
positive impact on compressive strength , hence use of steel 
slag in concrete will eliminate one of the environmental 
problem created by steel industry and preserve natural sand. 
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Abstract-
being disposal. Generation of waste plastic is in 
tremendous manner and its recycling process is 
insufficient to hold the waste plastic and its recycling. In 
India more than 15000 tons of plastic waste is generated 
out of which 6000 tonnes of plastic remains uncollected 
and littered. This paper discusses about recycling the 
PET plastic which is non-biodegradable. So our aim is 
to use PET plastic in moulded form to recycle more 
volume of plastic in single concrete block. This will not 
recycle the plastic but also will gain the strength of 
concrete equal or more than normal concrete block. 
Volume of plastic is about 15% to 20% in one single 
concrete block. 
 
Index Terms- Compressive strength , Plastic Embedded 
concrete block , PET plastic plate , PET plastic strip I. 
 

1. INTRODUCTION 
 

Plastic waste is a huge problem as the population 
increased the generation of plastic waste is also goes 

on increases. The availability of dumping yard is 
insufficient to handle the waste plastic. By using the 
plastic waste in concrete block we can reuse and also 
load on dumping yard will be reduce. Many 
researchers have used plastic in proportion form in 
concrete. We are going to use plastic in casted form 

so more volume can be utilize in one single concrete 
block. This will reduce the load on recycling plant 

and more space will be available for other waste. The 

size of concrete block is 390x190x190 mm and size 
of the plastic strip is 210x60x50 mm. 

 
II. MATERIAL USED 

 

The materials used for this experiment are as follows: 
1. Cement: Portland Pozzolona Cement (PPC) was 

used for this experiment. 

2. Sand. 
3. Crushed sand. 

4. Plastic: The PET plastic in moulded form of size 
of 210 x 60 x 20 mm. 

5. Water: Potable water was used for casting and 
curing of the concrete samples. 

 
III. METHODOLOGY USED 

 
Following steps were followed in the sequence to 

complete this research. 
 

A. Preparation of plastic strip 
The raw material such as PET bottle and other plastic 

will be collected in a shredded waste plastic form and 
then rinsed. Rinsing will be done in order to remove 
any kind of foreign particles such as grease and dust 
particles. After the rinsing the bottle will be dried and 

then shredded to smaller sizes for convenience of 
melting.  

Melting was done under the controlled temperature of 
240 - 250 C. The molten plastic was  poured in a 

mould and then allow to set for 24 hrs. Finally it was 
cooled and the plastic strip was made. 

 
Fig. Casted PET plastic strip

 
B. Concrete Mix Design :-  

M10 mix was designed and a volumetric mix 
proportion of 1:3:6 was obtained. Water cement ratio 

of 0.45 was adopted for the mix design. 

Sr.no material weight in kg 

1 Cement 2.33 

2 Sand 7 

3 Crushed sand 14 
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IV.PROCEDURE 
A. Form work for block :- 
For these we have selected the lightweight aluminum 
composite panel. The size of formwork is 

430x230x210 mm.  

 
Fig. Making of aluminum composite material mould 
for casting concrete block 

Total 3 block are made for casting concrete block. In 
these mould the first layer was filled with concrete at 

95mm from bottom side. Then plastic strip was 
placed at the Centre of the block and compaction was 
done from side of the plastic strip then after the 
concrete was filled up to the top level of the mould . 

 
B. Formwork for plastic mould :- 

For these we have used lightweight aluminum plates 
of ½ inch thickness. The size of these block is 

210x60x50 mm. It has three holes of diameter 2cm at 

2.5cm center to center.  

 
Fig. Details of the mould of PET plastic strip 

First we have melted the plastic in a pan at 160°. 
These molted plastic placed in a aluminum mould 
carefully. For 1 hours we kept it for cooling purpose. 
After it was set completely then it was removed and 

placed in a concrete block at the Centre.  

 
 Fig. Melted PET plastic in the mould 

For this 3 blocks were casted in which the casted 
plastic strip was placed. The size of concrete block is 
390x190x190mm and plastic strip is 
210x60x20mmwiththree holes of diameter 2cm at 

2.5cm Centre to Centre distance provides the proper 
bonding with concrete. 

 
Fig. Plastic strip placed after one layer of concrete in 
mould 
Curing 
Samples that was casted was placed for curing for the 

period of 7 days and 28 days in potable water.  
(Fully submerged) 

Testing  
Our project aim was to check the plastic embedded 
solid concrete block for the compressive strength. 
Out of the 3 blocks 1 block was tested to check the 

compressive strength under the CTM and another 2 
was tested under the UTM machine and the obtained 

results are compared with the standard strength of 
M10 concrete block. (As the strength of our block is 

near to strength of Standard M10 block.)
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Fig. Testing of block under CTM machine" 

 

V. OUTCOME OF THE WORK 
 

The plastic embedded blocks are tested for the 

compressive strength and the results are nears to the 
standard strength of M10 block that is 10 N/m. If we 

compare the plastic embedded concrete block with 
standard M10 block - both are producing the same 
strength, so we can use this  

purposes.(ex. For construction of compound wall). 
These use of PET plastic in concrete block will help 

to reduce PET plastic disposal problem around the 
world. 

VI RESULT OF THE WORK 
 
We got the strength of 7.24 MPA after 14 Days of 
curing period. 

1. Strength of the standard M10 concrete block : 10 
MPA for 28 Days curing period. 

2. Plastic embedded concrete block strength : 7.24 
MPA for 14 Days curing period. 
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Abstract- Use of corroded steel for reinforcement work is 
frequently carried out construction activity of human 
beings. The construction technology has advanced since 
the beginning of primitive construction technology to the 
present a concept of modern house buildings. The present 
construction methodology for buildings brought for the 
best aesthetic look, high quality & fast construction, cost 
effective & innovative appearance. But use of corroded and 
deteriorated steel is directly hampering the strength of the 
structures. Around 40% of structure failure occur due to 
deterioration of steel reinforcement. Due to fluctuation in 
cost of steel material used in construction industry, people 
prefer to buy the material in bulk quantity when the cost is 
low. But the steel starts gradually deteriorating due to 
prolonged stacking time. Such deteriorated steel used in 
reinforcement work leads to reduction in life span and 
strength of the building. This also involves the strength 
reduction along with increase in the stacking period. The 
study involves comparative analysis of newly manufactured 
steel bars and corroded steel bars. It also covers inspection 
of materials used on site for reinforcement activities 

Index Terms- Strength loss, Corrosion, Tensile strength, 

 

I. INTRODUCTION 
 

The steel available on construction site looks different 
from the newly manufactured steel, this is due to the 
steel on construction site comes in contact with 
oxygen and moisture leading to slow oxidation process 
causes corrosion generally known as rusting of iron.

CHEMICAL REACTION:  

                                     

 

                                              (Rust) 

 Handling and storing steel on construction site leads 
to deterioration and corrosion. This leads to reduction 
in strength of steel material further leading to failure 
of structure. Hence Exposure to water and air has an 
adverse effect on steel leading to corrosion. As a result 
the structure will become less durable with increase in 

severity of corrosion. As factor of safety of 1.5 is 
considered for steel according to load criteria, there is 
no consideration of factor of safety for use corroded or 
deteriorated steel for reinforcement work. 

To find out the actual loss in strength of the steel 
after rusting we carried out few investigations and 
tests and calculated the strength difference between 
newly manufactured steel and corroded steel.  

I. RESEARCH METHODOLOGY 
 
    Various construction sites were visited to inspect 
the reinforcement steel used for construction activities. 
We found that deteriorated steel which was stored for 
long time span from one month to three years was also 
used for reinforcement of slabs, beams, columns etc. 

    Collected deteriorated steel bars of different 
stacking period from construction sites was done to 
carry out tests to find out strength difference between 
newly manufactured steel bars and deteriorated steel 
bars. All the specimen collected were of 12mm 
diameter.  

 The collected samples were tested on UTM by 
conducting tensile test. During first test newly 
manufactured bars and one month old stacked bars 
were tested. During second test, bars of longer time 
span on stacking were tested. Comparison of these test 
results along with new bars test results were done in 
order to study the strength variation and difference of 
the bars after getting deteriorated. Firstly the gauge 
length on all the 66cm long bars was marked by 

 
clamped in the UTM, tensile load was applied 
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gradually on the clamped specimen by means of  
control knob. Gradual deformation of the specimen 
was displayed on the screen in the graphical format. 
Similar procedure was applied for all the specimens. 
Hence further analysis of the test results was done. 
 

II. ANALYSIS 

 

Tensile test conducted on six samples of 66cm long 
12mm diameter TMT bars of grade fe500. Three bars 
were new and three bars were one month old.  

Second tensile test conducted on three samples of 
66cm long 12mm diameter TMT bars of grade fe500. 
Three bars were of different life span i.e. 6 months, 1 
year, 1.5 years (approximately). Following graphical 
representations shows the test results 

Results indicates that stacking period of steel is 
directly proportional to decrease in strength of steel.  

 

The deteriorated steel bars when compared with newly 
manufactured steel bars, 
is found to be decrease by 3%. Similarly for 6 month, 

14.65%, 15.32% and 20.71% respectively when 
compared with newly manufactured steel bars. 

       Fig 3(a) Failure of newly manufactured steel bars 

           Fig 3(b) Failure of Deteriorated steel bars 

VI. CONCLUSION 

From analysis and results we can conclude that 
strength reduction of steel on site is directly 
proportional to time period of stacking of steel 
material. Awareness to the community and 
construction industry can be created to reduce 
economical losses and structure failure. Deteriorated 
steel should not be used for reinforcement work during 
construction activity. Bonding strength of steel in 
concrete decreases due to formation of layer of rust on 
surface of steel bars. In coastal areas or in case of long 
storage, apply protective coating of primer to prevent 
scaling. 
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