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Abstract – This research investigates precast concrete pavement 

(PCP) using a variety of reputable magazines. In areas with heavy 

traffic, they can alter road rehabilitation and do repairs. In 

addition to reducing traffic jams and enhancing safety during 

construction, they can deliver superior asphalt. Following the 

investigation, the audit reveals that PCP is made with common 

components. Regular stream sand affects ground water levels and 

environmental equalisation. Although mechanical strong waste is 

abundant, it is also responsible for a global temperature change 

and unfavourable environmental conditions. Despite the 

unfavourable aspects of this waste Given that mechanical waste 

materials have attributes that are identical to those of regular 

material, we can employ them for development purposes. 

Utilizing mechanical strong waste can assist prevent the depletion 

of standard resources. 
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1. INTRODUCTION 

  

Precast concrete pavement (PCP) is a new technological 

innovation that allows for the speedy restoration and recovery 

of heavily trafficked, packed streets. This is relevant to all 

different kinds of roads, including airfield, rural highway, city 

road, and village road. Precast concrete pavement consists of 

concrete blocks that are solidified and given a curing process 

in a production facility before being shipped to the job site. 

The precast concrete panels no longer require field curing; 

instead, the system components only need to be powered up 

for a brief period of time before being made open to traffic. 

Better concrete curing conditions are one of the potential 

advantages of PCP systems over conventional cast-in-place 

concrete pavements., The PCP casting in the plant approves 

increased productivity and superior control. When opposed to 

website online solid concrete, durable eternal steel forms can 

be reused numerous times, which lowers form-work costs. 

 

 

Concrete blocks can be solid and cured in as little as 24 hours  

thanks to high early strength cement and steam curing 

technology. These pavements need to be perfectly dried on 

both sides at the manufacturing facility in the shortest amount 

of time. Surface finishes can be more easily manipulated 

thanks to well controlled casting conditions and unusual 

variants. Compared to the ordinary pavement, this device is 

quite helpful for improving the pavement's service lives. The 

typical pavement lifestyles that are cast in place (into the 

ground). For more than 20 years, these concrete pavements 

have been in use. Due to their large scale and extended closure 

of access routes, these pavement developments have a long-

term visiting limitation. These streets have precise fine-

control. 

 

 
                           Figure 1 Precast Concrete Panel 
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In Texas and California, precast prestressed concrete 

pavement has been used for new concrete pavement 

construction. In New York, the super-slab technology has been 

used. While in Michigan, Colorado, and California, the Four-

by-Four strategy, the Stitch-in-Time method, and the Full 

Depth Repair method have all been employed to repair 

pavement. India has a substantial supply of industrial solid 

waste. It is the industrial waste that is made up of any fabric 

that is useless during the manufacturing process in places like 

factories, industries, mills, and mining operations. Industrial 

waste comes in many forms, including dust and gravel, 

masonry and concrete, and scrap metal. 

 

2. OBEJECTIVE 

 

 To promote sustainable construction practices by reducing 

the environmental impact of construction activities. 

 The scope of this approach involves incorporating 
mechanical strong waste such as industrial by-products or 

waste materials, into the concrete mix used to create precast 

concrete pavement panels. 

 Conceptualize various construction alternatives as they 

relate to precast concrete patches. 

 The incorporation of mechanical strong waste into precast 
concrete pavement panels can offer several benefits, 

including reduced carbon emissions, reduced energy 

consumption, and decreased waste generation 

 Recommend strategies for monitoring the “newly” installed 

precast patches. 

 The use of precast panels can help to improve construction 
efficiency and reduce construction time, as they can be 

fabricated off-site and then quickly installed on-site, 

reducing the amount of time required for on-site 
construction activities. 

 Produce step-by-step guidelines for the construction of 

precast concrete. 

 
 

3. MATERIAL USED 

 

Cement: The cement used was ordinary Portland cement 

(OPC) grade 43, which meets with Indian standard 

organisation specifications for composition and properties 

 

Water: Water is crucial to the creation of concrete because 

it ignites the interaction between the cement, pozzolan, 

and aggregates. It aids in hydrating the mixture. The water 

utilised in this study was distilled water. 

 

Fine Aggregates: Fine aggregate refers to the granular 

material used in construction, typically consisting of sand, 

crushed stone, or a combination of both. It plays a crucial 

role in concrete by filling the voids between coarse 

aggregates, providing stability, and contributing to the 

overall strength and durability of the concrete mixture. 

 

Coarse Aggregates: Coarse aggregate refers to the 

granular material used in construction, typically consisting 

of gravel, crushed stone, or a combination of both. Coarse 

aggregate is larger in size compared to fine aggregate and 

is primarily responsible for providing strength and 

stability to the concrete mixture. It makes up the majority 

of the volume of concrete and forms the skeletal structure, 

while the fine aggregate fills the voids between the coarse 

particles. 
 

Mechanical waste: Mechanical waste refers to any waste 

material that is generated during the production, use, or 

disposal of machinery or mechanical equipment. This can 

include a wide variety of materials, such as metal scraps, 

plastic parts, electronic components, and other types of 

debris. 

 
                             Figure 2 Mechanical Waste 

 
4. METHODLOGY 

 

The methodology for designing a precast concrete    pavement 

panel utilizing mechanical strong waste can be summarized in 

the following steps: 

 

Material Selection: Identify the type of mechanical strong 

waste to be utilized in the precast concrete mix design. 

 

Mix Design: Develop a concrete mix design that incorporates 

the mechanical strong waste and meets the strength and 

durability requirements for the precast concrete pavement panel. 

 

Moulding: Cast the precast concrete pavement panel using the 

mix design that incorporates the mechanical strong waste. 

 

Curing: Cure the precast concrete pavement panel under 

controlled conditions to ensure the desired strength and 

durability are achieved. 

 

 

Testing: Test the precast concrete pavement panel for strength, 

durability, and other desired properties to verify that the design 

meets the intended performance requirements. 

 

Installation: Install the precast concrete pavement panel in the 

desired location using appropriate methods and techniques. 

 

 

5. RESULT AND TESTING 

 

Table:1                    Preliminary test 

S.No Properties of 

Materials 

Standard 

Value 

Experimental 

Value 

1 Fineness of cement 0 -10% 8% 

2 Standard consistency 
value 

32% 32% 

3 Soundness Test Less than 
10% 

8.55mm = 9mm 

4 Initial and Final 
setting time 

30 min & 10 
hrs. 

35 min and 10 
hrs. 
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    CONCRETE CUBES COMPRESSIVE STRENGTH  

  WITH PERCENTAGE OF REPLACED AGGREGATE 

 

Table: 2         Compressive Strength After 7 Days 

S.No. Mix Different 

Percentage 

(%) of 

replacement 

Compressi

ve 

Strength 

(in N/mm2) 

Average 

Compressiv

e Strength 

(in N/mm2) 

1. M30 0      15.55 

     16.00 
 

 

15.77 

2. M30 10      20.44 

     21.70 
 

 

21.14 

3. M30 30 25.63 

26.85 
 

 

26.48 

4. M30 40      24.15 

     26.28 
 

 

25.21 

 

 

 

 

 

Table: 3        Compressive Strength After 14 Days 

S.No. Mix Different 

Percentage 

(%) of 

replacement 

Compressi

ve 

Strength 

(in N/mm2) 

Average 

Compressiv

e Strength 

(in N/mm2) 

1. M30 0 18.61 

19.01 
 

 

18.81 

2. M30 10 27.36 

26.81 
 

 

27.08 

3. M30 30 34.39 

35.06 
 

 

34.72 

4. M30 40 33.48 

33.14 
 

 

33.31 

 

 

 

Table: 4   Compressive Strength After 28 Days 

S.No. Mix Different 

Percentage 

(%) of 

replacement 

Compressi

ve 

Strength 

(in N/mm2) 

Average 

Compressiv

e Strength 

(in N/mm2) 

1. M30 0 25.33 

25.11 
 

 

25.22 

2. M30 10 30.40 

29.77 
 

 

30.17 

3. M30 30 37.10 

38.96 
 

 

38.06 

4. M30 40 36.09 

36.83 
 

 

36.92 

 

 

a) Flexural Strength-The tensile strength of concrete 

is measured by its flexural strength. With a concrete 

load of 6 × 6 inches (150 x 150 mm), he at least has 

three times the depth span he measured. 

 

Calculation 

Flexural strength or modulus of rupture (fb) is given by 

 

Fb= pl/bd² (for a > 20.0 cm) 

and 

Fb= 3pa/bd2 (for a <20.0 cm) 

 

where, 

a = distance between the break line and the near beam, 

measured at the centerline of the tensile side of the 

specimen 

b = sample width (cm) 

d = depth of break (cm) 

l = supported length (cm) 

p = maximum load (kg) 

 

   
Figure 3- Flexural Strength 

 

 

 

 

 

Table:5 

S.N

o. 

Different 

Percentag

e (%) of 

replaceme

nt 

Flexural 

Strength 

(in 

N/mm2) 

After 7 

days 

Flexural 

Strength 

(in 

N/mm2) 

After 14 

days 

Flexural 

Strength 

(in N/mm2) 

After 28 

days 

1. 0% 3.18 4.12 5.32 

2. 10% 3.94 3.54 5.16 

3. 30% 4.13 4.73 5.45 

4. 40% 4.11 4.88 5.18 
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Graph 1 

 

 

 
                                          Graph 2 

 

 

6. CONCLUSION 

 

Analysis of results shows that there is an increase in 

compressive strength of conventional concrete cube by mixing 

metal scrap. cube by mixing metal scrap. Maximum 

compressive strength was obtained by mixing metal scrap as 

30% by weight of the whole concrete mix, further increase 

give slight deflection from the maximum strength. There was 

about 33% increase in compressive strength by mixing 30% 

metal scrap by weight of whole concrete. Use of metal scrap is 

economic and appropriate method to obtain high strength 

concrete s panels obtained require less material and are of high 

strength. Thus, metal scrap can be successfully used in 

conventional concrete as are placement for reinforcement to 

obtain panels of less weight and dimension and high strength 

This survey utilized in Precast Concrete Pavement research 

from 2013 – 2019 may want to be a very beneficial useful 

resource to guide researchers looking out for an appropriate 

methodology via presenting a right understanding for the 

methodologies used by means of other researchers in this field. 

After analysis it is observed that the key drawback of 

Conventional Roadway in situ development and preservation 

are inconveniences to drivers and additional cost associated 

with full-size web page operations. Moreover, if we put in 

force Pretension in road panels then at the time of alteration 

these PPCP can't be reused as this procedure is complex as 

properly as costly. During the survey, we located that the 

format of road panels wants to be redesign in exceptional as at 

the existing design is now not favorable at the time of road 

alteration due to the fact it supports interlocking which 

damages entire panels. Therefore, after thinking about all the 

backdrops in PPCP, we want to redecorate it, substances 

involved in the formation of PCP want to be modified because 

in existing we use Natural resources for it which is degrading 

 

 

7. REFERENCES 

 

[1] Ashutosh Singh, D. S. Ray, “Study and evaluation of 
precast concrete pavement”, International Journal of 
Engineering Science and Computing, March 2019. 

 
[2] ZahraaTawfiq Naeem, Mohammed F. Abbas and Ahmad 

R. AlAdhAdh, “Life cycle cost analysis for use of precast 
prestressed concrete slabs in repair of concrete pavement”, 

International Journal of Civil Engineering and Technology 
(IJCIET), Volume 9,Issue 11, November 2018 
 

[3] PawePietruszewski, Adam Powiata and Mariusz 

Wesoowski, “Precast concrete pavement-system and 
performance review”, IOP Conference Series: Material 
Science and Engineering, 2017. 
 

[4] Ameen Syed, R. S. Sonparote, “Analysis of prestressed 
precast concrete pavement”,ELSEVIER ScienceDirect, 
2016. 
 

[5] R. Bharathi Murugan, C. Natarajan, Shen-En Chen, 
“Material development for a sustainable precast concrete 
block pavement”,Journal of Traffic and Transportation 
Engineering, 2016. 

 
[6] Shiraz Tayabji, Neeraj Buch, “Precast concrete pavement: 

Technology overview and technical considerations”, 
Research Gate, 2013. 

 
[7] Shiraz Tayabji, Neeraj Buch, “Performance of Precast 

Concrete Pavements”, Research Gate, 2011. 
 

[8] John W. Bull, “An analytical solution to the design of 
precast concrete pavement”, International Journal for 
numerical and analytical Geo-mechanics, 1986. 
 

[9] S. C. Goyal, Shri Prakash, “Prestressed concrete pavement 
”, Indian Concrete Journal, Volume 42, no.9, September 
1968. 

0

10

20

30

40

0% 10% 30% 40%

Compressive Strength

7 Days 14 Days 28 Days

0

1

2

3

4

5

6

0% 10% 30% 40%

Flexural Strength

7 Days 14 Days 28 Days

http://www.jetir.org/

