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ABSTRACT

Liguefied Petroleun Gas (LPG) offers a eonvenient and clean-bumning fucl option, making it 8 popular choiee for residential and industrial applications across
urban nreas. However, gas leaks pose a significant safety threat in these environments. This is particularly concerning in light of rising home security anxicties,
Giag leaks ean lead 1o explosions and fires, not only in residences but alse in warkshops, vehicles powered by Compressed Natural Gas (CNG), and publie
transportation like buses,

To mitigate these risks, installing gas leakage detection systems in vulnernble locations is cruelal, This paper propases a novel Gas Leakage Detection and Alert
System that goes beyond simple deteetion. Qur system not only automatically identifies gas leaks but also implements control measures and user alerts,

The core of the system is o highly sensitive yas sensor, specifically the MQ-6 sensor, which can cffectively detect even small concentrations of LPG. Upon detection,
the system triggers a multi-pronged response. First, a loud buzzer saunds ns an immediate audible alarm, alerting oceupants to the danger. Second, a bright LED
light illurminates, providing a clear visual indicator of the leak’s location. Most importantly, the system can be designed to integrate with additional sufety features,
such as an automatic shut-atf valve for the gas supply, further minimizing potential damage.

This comprehensive approach offers a obust solution for 05 leak detection and response, prometing safely in homes, industries, and gus-penwered vehicles.,

Keywords: LPG (liquefied petroleum gas); gas sensor MQ-6; buzzer (alarm); LED (light)

1. Introduction

Liguefied Petroleum Gas (LPG), also known as propane, is o widely used fuel source due (o its numerous advantages, lts high calorific value fmnslates
to efficient encrgy production, while its minimal smoke and sool emissions make it an environmentally friendly altemative.  Furthennore, LPG's
affordability contributes to its popularity across various applications, including residential cooking, industrial processes, and powering vehicles like buscs,
cars, and those utilizing Compressed Natural Gas (CNG).

However, a significant downside to LPG use is the potential for gas leaks. These leaks pose a serious threat, leading to devastating accidents with property
damage, injuries, and even fatalities. The Nammable natur: of LPG, primarily camposed of highly combustible prapane and butane, creates a fire and
explosion hazard if leaked gas

accumulates in enclosed spaces. The increasing frequency o home fires underscares the urgency of addressing this safety eoncern,

The risks associated with gas leaks are multifaceted. The inherent flammabllity of LPG can readily ignite, causing explosions and fires, Additionally,
LPG can displace oxygen, leading to sulfocation if inhaled in high concentrations. The severity of these hazards depends on the gas's physical properties,
such as its toxicity and flammability. Sadly, statistics reveal a rising number of deaths due ta exploding gas cylinders in reeent years, with the Bhopal
Eas tragedy serving as a stark reminder of the potential consequences,

Several factors contribute to gas leaks. Substandard cylinders, outdated valves,  lack of regular safety cheeks, worn-out regulators, and insufficient user
awareness regarding proper handling procedures all raise the risk of leaks, While odorants like ethane thiel are added to LPG to aid detection, this method
isn't foolproof. Individuals with a reduced sense of smell may nat be able to rely on this built-in safety mechanism. Therefore, implementing reliable
igas leakage detection systems becomes crucial for safeguarding lives and property.

Forunately, numerous research efforts have been directed towards developing effective gas leakage detection techniques (refercnces [-8 can be included
here). These studies explare various approaches, such as the wireless LPG monitoring system designed by K. Padmapriya et al., which sends SMS alerts
and euts off power supply upen leak detection [6]. Another notable system by Meenakshi Vidya et al. nat only detects leaks but also controls them using
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an exhaust fan while continuously monitoring LPG levels in the eylinder [7]. Selvapriya et al. proposed a system utilizing a gas sensor to trigger audio
and visual alarms, offering a comprehensive hardware and software solution for leak detection [8], These existing systems employ diverse gas sensing
technologies to achieve their goals.

This paper proposes a novel and low-cost Gas Leakage Detection and Alert System that leverages advanced sensors. The system prioritizes elTiciency,
user=[riendliness, portability, and affordability.

LI Enhanced Method and Materials Section:

a.  Method

This paper proposes a gas leakage detection and alert system utilizing a semiconductor sensor for reliable LPG (Liquefied Petroleum Gas) detection. The
chosen sensor is the MQ-6, known for its sensitivity towards various combustible gasses, including Propane, Butane, and LPG itself. It also demonstrates
respongiveness to Natural Gas and Methane, making it a versatile choice for diverse applications.

The MQ-6 sensor operates on the principle of chemiresistance. Its sensing element is composed of Tin Dioxide (Sn02), a semiconductor material
exhibiting lower conductivity in clean air environments. However, when exposed to combustible gns molecules, the sensor's conduetivity inercases
praportionally to the rizing gas concentration, This change in conduetivity forms the basis for gas detection.

The MQ-6 boosts a detection range of 200 ta 10,000 ppm (parts per million), offering a wide spectrum of sensitivity for LPG leak identification. The
SCnsor's output is an analog resistance value.

| 1672 LCD

LPG Gas

:: > Arduing
Sensor iR : > Red LED

L E— Buzzer

Fig 1: Block diagram of gas leakage deicction and alert system.
b,  Marterials

The core of the syatem revolves around the Arduing UNO R3 microcontroller board and the MOQ-6 pas sensor. The Arduine scrves as the central processing
unit, receiving sensor data and controlling the system's response.

The system operates based on a simple logic:
a,  Sensor Detection: The MQ-6 continuously monitors the surrounding atmosphere for LPG presence.

b.  Digital Qutput: Upon detecting LPG, the sensor transmits a digital output signal of "1" to the Arduino. Conversely, the abzence
of gas triggers a digital output signal of "0".

¢.  Arduino Processing: The Arduino receives the sensor's digital output.
d,  Alert Activation: If the sensor output indicates gas detection (output="1"), the Arduino initiates two actions:
e.  Audible Alarm: A buzzer sounds to provide an immediate and clear auditory alert.

[ Visual Indication: An LCD (Liquid Crystal Display) sereen illuminates, displaying a message like "Gas Detected: Yes" to confirm
the leak visually.

g.  Normal Operation: If the sensor output signifies no gas detection (output="0"}, the system remains silent, and the LCD displays
a message like "Gas Detected: No',

¢.  Hardware Components
To construct this sensor-based gas leakage detection and alert system, the following hardware components are required:

¥ Arduino UNO R3 Microcontroller Board (Quantity: 1)
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Table | will provide a detailed breakdown of the required hardware components,

'

*_.-

¥

MQ-6 Gas Sensor (Quantity: 1)

Buzzer (Quantity: 1)

LCD (Liquid Crystal Display) (Quantity: 1)
Jumper Wires (Quantity: Az Needed)

Breadboard (Optional, for prototyping)

Table 1. List of required hardware opponcents, quantity and price

including their quantities and estimated costs in Indian Rupees.

Estimated Price (INR)

Equipment Quantity
Arduino Uno R3 1
MQ-6 LPG gas sensor |
16x2 LCD 1
Buzzer 1
Jumper Wires (40) |
9V Battery i
Gas Lighter 1

10K Variable Resistor 1

Mini Breadboard 1

Total

523

200

155

18.75

50

43.75

10

68.75

[146.25

The simplicity of the component list reflects the sysiem's design philosophy of being cost-cffective. This affordability, coupled with its portability,
lightweight eonstruction, user-friendly opertion, and multi-functional features, makes the proposed system a valuahle tool for enhancing safety in various

ENVIronIments,

d.

=

¥ W

N

Additional Considerations

Briefly discuss the selection eriteria for the Arduino UNO R3 and its functionalities within the system.

Mention any specitic model or variant chosen for the LCD and its role in displaying gas detection statug,

You can include a high-level explanation of how jumper wires facilitate connections between components.

Consider mentioning if the breadboard is used for prototyping purposes and can be excluded in the final product.

By incorporating these details, you can create a more comprehensive and informative Methed and Materials section for your paper,
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Arduino Uno MQ-6 Gas sensor LCD Pin Configuration

Buzzer 16*2 LCD Breadboard

Fig 2: Some important compencots that arc necded to design the gas leakape detection and alert system,

3. Enhanced Results and Analysis Section:
3.1 Experimental Setup and Observations

While the previous section outlined the syatem's design principles, this section delves into the practical evaluation of its functionality. We utilized Proteus
Design Suite software for generating a comprehensive circuit diagram (refer to Figure 3). This software is commonly used in Electronic Design
Automation (EDA) to create schematics and PCB (Printed Circuit Board) layouts.

The core of the system yemains the Arduino UNO R3 microcentroller and the MQ-6 gas sensor. The sensor functions as described carlier, providing a
digital output of "1" when LPG is detected and "0" in its absence.

The Arduina processes this digital input, triggering the following actions:
#  Gas Detection: Upon detecting gas (sensor output="1"), the Arduino initiates an alanm scquence.
*  Audible Alert: A buzzer sounds to provide an immediate auditory waming.
#  Visual Indication: The LCD sereen illuminates, displaying a message like "Gas Detected: Yes" for clear visual confirmation,

¥  Normal Operation: If no gas is detected (sensor output="0"}, the system remains silent, and the LCD displays a message like "Gas Detected:
No".
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#  Fig 3: Circuit diagram that was designed using Proteus libraries.

15 R

Fig 4: Circuit diagranm of MQ=6 gas sensor connected with Arduine.

3.2 Performance Evaluation

Qur testing focused on two key aspects of system performance:

i Gas Detection Acenracy: We exposed the system to varying concentrations of LPG within the sensor's detection range (300-10,000 ppm),
The system consistently and accurately identified the presence of gas, demonsirating its effectiveness in leak detection.

il. Response Time: We measured the time it takes for the system to activate the alarm upon gas detection. The results indicate a rapid response
time of approximately 2 seconds after a leak commences, This swift response allows for prompt intervention to mitigate potentinl hazards,

3.3 Benefits and Applications

This gas leakage detection and alert system offers several advantages:

#  Automatic Detection: The system automatically detects the presence of LPG, eliminating reliance solely on human senses, which may not

always be reliable.

#®  Early Warning: The rapid response time allows for early action to be taken, preventing potential aceidents.
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#  Level Detection: The system can be potentially modified to not only detect gas but also estimate (s concentration level, providing valuable
information for response measures.

#  Contral Integration: Future iterations could integrate an automatic shut-ofT mechanism for the gas supply, further enhancing safely measures.
#  Fire Prevention: By cnabling carly deteclion and response, the system can help prevent fire hazards associated with gas leaks.

*  Cost=Elfcctivencss: The system's design prioritizes affordability, making it accessible for widespread use.
3.4 Target Applications:

The system's suitability extends o various environments prone to gas leaks, including;

=  Homes: Kitchen environments where gas stoves are used can benefit significantly from early leak detection.
¥ Hostels and Cafeterins: Large-scale kitchens in these settings pose an increased risk, and prompt gas leak identification is cruecial.
>

Industries: Industrial processes involving gas necessitate reliable leak detection systems.

With an estimated population of India, a low-cest solution like this has the potential to significantly reduce gas leak-related accidents, safeguarding
property and human lives, The system's adaptability allows for implementation across varous residential and commergial settings, fostering a safer
environment for all.

4. Conclusion and Future Scope

4.1 Conclusions

This paper presented the design and functionalities of a novel sensor-based gas leakage detection and alert system, The system prioritizes affordability,
user-friendliness, portability, and efficiency, making it a valuable tool for enhancing safety in various environments,

Key Advantages:

¥ Cost=Effective: The system's design emphasizes low-cost components, resulting in an estimated total eost of only USD 10, This affordability
extends its accessibility to a wider range of users, particularly those with limited financial resources,

7  Multifunctional: Beyond basic leak detection, the system can be potentially modified to offer additional functionalities such as gas usage
monitoring and automatic shut-off mechanisms (optional) for the gas supply,

¥  RenlTime Alerts: The audible and visual alerts (buzzer and LCD display) provide immediate notification of a gas leak, allowing for prompt
intervention.

#  Rapid Response: Testing has demonstrated a swifl response time of approximately 2 seconds after a leak commences, enabling early action
to mitigate potential hazards,

¥  Wide Applicability: The system's adaptability allows for implementation in diverse setlings, including homes, hostels, industries, and
vehicles.

4.2 Future Developments and Advancements
The current prototype serves as a robust foundation for further development, While the hardware and software components have been successfully tested,

ongoing efforts aim 1o expand the system's capabilities through the incorporation of multifunctional features:

. Gas Usage Monitoring: A sub-system i3 being developed to monitor gas consumption patterns. This feature would provide
valuable ingights into gas usage habits and potentially identify areas for waste reduction,

i, Scalability and Adaptability: The system's design allows for increased flexibility. By incorporating additional sensors and relays,
it can be tailored to accommodate the specific LPG supply setup of various premises, ensuring comprehensive coverage.

i Intelligent Software Integration: The authors are actively working on integrating software-based functionalities that enhance the
system's intelligence. These advancements will enable the system to learn and adapt over time, further optimizing its performance.

4.3 Envisiened Enhancements:

Looking towards the future, the following enhancements are planned for this gas detection, control, and alert system:
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i Emergency Notifieation: The system will be equipped to automatically notify emergency services in the event of a gas leak or
related accident, ensuring a swill response in eritical situations.

il Remote Monitoring: The integration of a mobile application and o web-based application will allow for real-time gas leak
monitoring from any location with an interet connection. This feature empowers users to stay informed regardless of thueir physical
presence,

il Smart User App Features: The user application will be enriched with additional functionalities, transforming it into a

comprehensive gas management tool.

iv. Broadened Applicability: The system's design prioritizes adaptability, making it suitable for various environments beyond homes.
Implementation plans encompass cars, industrial settings, and a wide range of other locations susceptible to gas leaks_

4.4 Real-World Implementation and Evaluation
Following the development of a final prototype equipped with these advanced functionalities, a pilot project is envisioned to implement the system in
real-life scenarios. This project will provide valuable data on the system's effictiveness in practical settings.

Performance Evaluation and Improvement:

i Pre and Post-Implemientation Surveys: User surveys will be conducted before and after the pilot project to assess the system's
impact on user perception of safety and gas management practices, These surveys will help identify Key Performance Indicators
(KPIs) for evaluating the system's success.

i Reseurch and Comparison: The authors plan to conduct a comprehensive literature review (o identily existing research related
10 gas delection systems. This analysis will allow for a comparative evaluation of the proposed system's features and functionalities
compared to currently availuble solutions. By highlighting its unique advantages, the paper will contribute o the advancement of
gag leak detection technology.
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1. INTRODUCTION

The evolution of speech has made it the main form of communication. Every communication system
has background noise, which not only interferes with listening tasks but also lowers the efficiency of digital
signal processors. As a result, lowering background noise is essential for effective communication.

Speech enhancement is one of the techniques for reducing noise from noisy speech signals in order
to increase the excellence, intelligibility, and accessibility of the speech signal. Applications for specch
augmentation include teleconferencing, hearing aids, recording systems, and mobile and remote
communication. The algorithms in this study can be used to reduce additive noise, this comprises white
noise, flicker noise, babbling noise, and so forth. Both techniques employ the fundamental spectral
subtraction technique. By discusses various methods to lessen additive noise in [1]. Among this technique is
the fundamental speciral subtraction approach, which includes subtracting the predicted noise's power
spectrum magnitude from the noisy speech signal in order to acquire the speech signal. In the process, two
presumptions are made. The first is the assumption that speech signals are stationary for brief periods ol time.

Journal homepage: hiip:/fijeecs.iaescore.com
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The second assumption is that there is no relationship between the noisy speech signal and the clear speech
signal. When there is no speech signal, the noise signal is approximated from those moments of silence.
These presumptions are not always valid in practise; There is no distribution of noise evenly throughout the
noisy speech signal. Consequently, this technique for improving speech introduces musical noise.

2. LITERATURE SURVEY

Zheng et al [1] has explained the method to enhance the noise speech signal, which is corrupted by
the acoustic noise. The approach adopted is the spectral subtraction method. The spectrum of magnitude of
the clear speech signal is estimated by subtracting the estimated noise speech signal from the noisy speech
signal. By analyzing the signal during non-speech signal activity, an estimate of the noise's magnitude
spectrum is made. Other techniques are employed to eliminate any remaining noise caused by the spectral
subtraction method. The methods are half wave, magnitude averaging and residual noise reduction.
Limitations: assumplion made that the background noise environment remains stationary which is not true,
and it generates musical noise.

Zheng et al. [2] outlines the methods for getling over the drawbacks of the conventional spectrum
subtraction approach. The assumption expressed in the spectral subtraction that the noise is stationary is not
true in real time applications, hence it introduces musical noise. To avoid this here author has modified the
basic spectral subtraction into two factors those are, subtraction factor or weighting factor which is used to
eradicate most of the broad band noise by removing wide peaks. Another factor used is the spectral factor
which helps in eliminating the musical noise perceived during the process. Merits: the proposed method
removes added broad band noise as well as the musical noise signal generated by the basic spectral
subtraction approach. Speetral subtraction factor mainly depends on the signal to noise ratio (SNR) value;
hence the method is adaptive in nature, Limitations: the efficiency of the recommended method is dependent
on the decision of the subtraction factor and the floor factor.

Toyin et al. [3] explains the method used (o enhance the noisy speech signal, short duration non-
stationary signal, corrupted by the broad band noise proposed approach is “adaptive wiener filter” where
spectral estimate of the previous frames are used lo find the spectral estimate of the current frame and
spectral estimate of the current frame is used to update the coefficients of the wiener filter on previous frame.
This method is followed by spectral smoothing, which is performed based on the spectral change. Slight
temporal smoothing is applied for the fast spectral changes and slight temporal, when the spectral change is
fast, amount of the smoothing is increased when spectral change is very slow. Merits: the adaptive nature of
the proposed method has been increased by using spectral changes to update coefficients of the wiener filter.
Limitations: this method introduces musical noisc as well as the enhance signal is slight dull.

Zheng et al. [4] aims at reducing the musical noise generated by spectral subtraction method.
Proposed method involves “wiener filtering” and “wavelet packet decomposition”, Enhanced signal is
divided based on wavelel packet decomposition method. Power speciral density of the wavelet packet
coefficients is filtered by wiener filtering method. It is observed that musical noise is placed in a more
detailed manner as coefficients. So, the spectrum subtraction method's production of musical noise is
decreases. Merits: the quality of musical noise is drastically reduced without affecting the intelligibility of the
speech. Limitations: quality of clean speech is dependant the on number of decomposition stages, for
improve the quality we have to increase number of decomposition stages.

Das ef al. [5] presented the necessary correction to the fundamental spectral subtraction approach,
the predicated on the concept that the clear speech signal and the noise signal don't correlate. Therefore, noise
corrupted speech signal that has been tainted by noise that is linked with the speech signal can be enhanced
using the proposed approach. We estimate the clean speech magnitude spectrum by subtracting an estimate of
the cross-correlation between the clean speech signal and the noise signal after first eliminating the estimated
noise spectrum from noisy speech. It is necessary lo find the cross-correlation between noise and clean
speech but clean speech is not accessed hence a correlation is computed between the noisy speech signal and
noise. This method is followed by the “perceptual weighting function™ to reduce noise as well as to improve
the speech quality. Where weighting function is computed based on the psychoacoustics model. Merits: this
technique gets over the drawbacks of the spectrum subtraction method., where it can be used for real lime
applications ex., speech corrupted by the coloured noise. Limitations: the computation of the correlation
between noise and speech signal is a lengthy and complex method, which introduces distortion. Hence this
method only focuses on the noise reduction.

Roy and Paliwal [6] addresses problem of the basic spectral subtraction approach, the following
presupposes (hat the noise signal and the precise speech signal are both inherently stationary. But this method
fails when there is non-stationarity present in the any of the both signals. To overcome this problem the
author modelled the non-stationary signal into the sum of sinusoids known as “tones”, and stated that window
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length is selected based on the tone duration. In proposed work multiple spectral subtraction stages are used
with different window length. Sum of enhanced signal from each stage are surmmed to get the output.

Boll [7] explained the technique for minimizing the auditory noise produced by the spectral
subtraction method. Proposed method helps to enhance the clean speech signal corrupted by the stationary
noise. This method estimates the spectrum of the noise better than the basic averaging method. In this method
fist silence frame and speech frame are separated by using basic analysis frame. Further analysis frame length
is increased till it covers all the silent {rames. Limilalions: proposed method can be used only when noise
added is constant hence cannot be used for coloured noise.

In any typical speech enhancement techniques mentioned in the above papers describe the speech
signal's small-time magniiude specirum, keeping phase spectrum unchanged. But Chen el al [8] has
combined both changed magnitude and phase spectrum after the enhancement to form the modified complex
signal spectrum. This method is applicable to the conditions where speech noise energy is less compared to
the speech energy. Limitations: this method fails when noise is non-white noise as, babble noise, coloured
noise, as it introduces distortion as well as residual noise.

Bharti ¢/ al. [9] has stated problem of the one having sensory-neural hearing impairment, facing
problem in speech perception due to the increased intra-speech spectral masking. Proposed method involves
two methods, {irst method is spectral subtraction method to suppress the external noise. Sccond method is
multi-band frequency compression (o reduce intra-speech masking. The speech signal's spectrum in the
multi-band frequency compression technique is segmented into bands and spectral components arc
compressed at the centre of the frame and concentrate the speech cnergy into narrow bands to reduce
masking by adjacent spectral components.

J. OUTCOME OF LITERATURE SURVEY

We are going to summarize the existing speech ecnhancement methods. This also gives the
limitations or problems faced during the processing as well as drawbacks of those methods. From the
literature survey we can observe that the method basically used to suppress the noise present in the corrupted
speech is spectral subtraction method, where by subtracting the magnitude spectrum of the predicted noise
from that of the noisy speech signal, we are going to be able to estimate the clean speech signal. The main
drawbacks of the method were the assumptions and the method work only when the specch signal is
stationary in nature and noise is uncorrelated to the speech signal. Some other methods of speech
enhancement discussed in the literature survey are wicner filtering method, wavelet packet decomposition
method, Frequency compression method, multi-band spectral subtraction method. Every method involves
limitations some of them are mentioned below,

— Problems faced by all of the aforementioned techniques were the generation of musical noise, presence of
residual noise after processing and distortion caused due to the processing.

— Wavelet packet decomposition method reduces musical noise, but the effectiveness of this approach is
dependent on the number of decomposition stages, hence better quality can be obtained only with the
increased complexity.

— Signal subspace approach can be used to avoid the non-stationarity problem as well as it also reduces the
residual noise but causes some distortion in the processed speech.

Hence some of the methods were successful in reducing the musical noise but were failed when it come for

residual or distortion. Proposed work is designed to overcome these problems.

By enhancing the speech signal's perception and comprehensibility, the speech enhancement
approach 15 used to increase the speech signal's intelligence. It is also used in many real time applications as
in mobile communication, and hearing aids. Among the existing methods of speech enhancement is the basic
spectral subtraction method, that enhances the noise corrupted speech signal which, is considered to be non-
stationary and where, noise is uncorrelated to the speech signal. These assumptions not really exist in most of
the real time applications. Therefore, an effective speech enhancement approach is required in order to get
around the drawbacks of the spectral subtraction technique. Hence proposed the work “Speech enhancement
using multi-band spectral sublraction using cross spectral subtraction”. Objectives of proposed work arc 1) to
minimize the noise present in the corrupted speech signal; ii) to eliminate the musical noise generated by the
spectral subtraction method; and iii) to eliminate the possible distortion that can cause during processing.

4. PROPOSED METHOD

The proposed work introduces two speech enhancement algorithms in order to perform the
fundamental spectral subtraction approach and prevent the musical noise that can be produced as a result of
this method. The first technique uses a modified form of multi-band spectral subtraction. This approach is
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used to handle noisy speech signals that have suffered from additive noise and are non-stationary [10]. The
SNR of the current frame serves as the foundation for doing spectral subtraction. Section | of the document
contains all of the method's specifics. In order to handle the noisy speech signal, that has been tainted by
noise linked to the speech signal, the second technique comprises computing the relationship between the
noisc-free and clean signals of speech. In section 2, the computation's specifics are explained [11].

4.1. Modified multi-band spectral signal
Let:

w(n)-Enhancing the noisy speech signal.

a(n)-Additive noise.

s(n)- Noise free speech signal.

Thus, W(n) is provided by (1).

win) = 5(n) + a(n) (1

Using the frequency domain conversion, let s(n) be expressed as (2).

W) =50+ A (2)
The noise-corrupted speech signal's power spectrum is shown as (3).
(W2 = ISP + A + SNAUY) + +5(f) = A(f) (3)

The fundamental speetral subtraction method requires that the noise signal along with the noise-
corrupted signal are uncorrelated. S(F). A(F) =+ S(f) . A(f) terms in (3) are neglected. Therefore, (4) may
be used to produce the clean speech signal S(f).

ISCHI? = (WHI* = 1A (4)

Even so, this approach makes the unfeasible assumption that noise is cqually distributed across the
tainted speech signal, which is impractical. So, if we use the same technique, the noisy speech signal will be
reduced by the same amount of anticipated noise [12]. A different approach of speech enhancement is
necessary to prevent this, in which the amount of noise lo be removed relies on the SNR in the relevant
section of the signal W(n). The over subtraction factor is calculated using modified multi-band spectral
subtraction, which is dependent on the SNR value. In order to calculate clean speech, over subtraction can be
introduced into (4). The factor can then be obtained by (3).

ISCOI? = [W(HI = alA(H)? ()

In the connection between and SNR in this paper explained [13]. As for the relationship:

5 SNR< 5
o =14 —0.15(SNR) =5 < SNR < 20 6)
1 SNR =20

4.2. Cross-correlation technique

In 3), S(A).A(f) » + 5(f) ». A(f) is regarded as the cross-correlation term that is ignored in the
spectral subtraction method. Nonetheless, there is some association belween speech signal and noise in real-
time applications [14]. Thus, it is essential to identify these correlation words, x4. and x4 Since we are unale
to acess to precise speech, we can determine a correlation between the noise signal and the corrupted specch
signal. For example, xyq where x,qi5 yields,

x:d = xl:d + xdd (7)
_ (WA = alN (] = 8ly (Al < INGA)] iy (NI > alN (Y
W = {2 2 (®)

where is the calculation of the over spectral subtraction factor, using (6) and it is the reported value of 0.002
for the spectral floor factor from the publication [15]. Is a correlation factor that estimates how closely the
noisy speech signal and estimated noisy speech signal are correlated. Equation to determine is:
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5= Xyn=Hyln (9)
ayay

where,

1

Xyn = H;;EHJ’UN * !N(f)l
Hy =57 Zely ()

= —TiINC)I

Nj2

where, [y, [y are the means values of the noise corrupted speech signal and noise signal. Where 0<n<N/2,
N is the lenght of fast fourier transform. o,%, o, are the variances of the noise corrupted speech signal and
enhanced noisy signal.

A noise corrupted speech signal is initially separated into 20-ms frames (160 samples/frame). For
this, Hamming Window is employed (with window size 160). Techniques for windowing may cause spectral
leakage near the edges of the window, which may result in information loss; hence, 50% overlapping is
performed belore signal processing to prevent the same [16]. Windowed noisy voice signal is denoted by

(10,

Ww(n) = W(n) » w(n) (Lo
From (1),
Ww(n) = [s(n) + a(n)] + w(n) (1)
= sw(n) + aw(n)

After computing, fast fourier transfrom (FFT) of the noise corrupted speech sample, the magnitude
spectrum is calculated using (3) and (2). The noisy specch signal's frame magnitude spectrum is separated
into frames with 40 samples each in modified multiband spectral subtraction [17]. Based on the SNR values
of these frames, speciral subtraction is carried oul independently for cach frame using (5) and (6) by
calculating the over subtraction factor.

Finally, the correlation factor is determined using (8) and (9) and (7). It is possible to retrieve the
precise speech signal magnitude. Complex spectrum is created by incorporating the predicted non noisy
speech signal magnitude spectrum with the original speech signal unaltered phase spectrum [18]. To translate
a complex spectrum into a time domain signal, inverse frequency fourier transform is used. In the same way
that 50% overlapping is used for framing [19]. The clear speech signal is achieved via 50% overlap addition.
The Figure | illusirates the various processes that go into putting the suggested strategy into practice [20].

5. RESULTS AND DISCUSSION

In this proposed method, speech quality is cvaluated using a subjective listening test and
spectrogram analysis. These analysis techniques are used to compare the performance of the stated approach
to those of the current speech enhancement method. In a subjective listening test, listeners are used to
compare processed speech 1o an unprocessed speech signal. The speech quality can be rated by listeners
using a predetermined scale [21]. A spectrogram is a representation of a speech signal's time and frequency,
with the frequency changing as the time changes. The spectrogram's colour corresponds to the speech's
energy at that frequency. Dark colour indicates a high-energy speaking signal [22].

The spectrogram analysis of noisy specch signals perverted by babble noise at 0 dB and 15 dB is
shown in Figures 2 and 3, respectively [23]. Also, the spectrogram analysis of the improved speech sounds is
shown in Figures 4 and 5. It has been noticed that uiilizing the suggested stralegy has improved speech
quality. The average rating for the modified multiband spectral subtraction subjective listening test for
signals with 0 dB SNR and 15 dB SNR is 2.7 and 2.6 (low), respectively [24]. The suggested approach has an
average rating of 3.7 and 3.6 for signals with 0 dB SNR and 15 dB SNR, respectively (greater than that of
previous method) [25], [26].
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6. CONCLUSION

In this study, the issues and restrictions ol the base spectral subtraction method are discussed. By
calculating the value of the over subtraction factor, we performed multiband spectral subtraction in this
research, Cross-correlation approach was used to construct additional cross spectral components. According
to the results and discussions, the suggested method performs the spectrum subtraction method in terms of
the excellence of speech signal.
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Abstract

This paper presenis a comprehensive comparative study of steel connections implemented in Tekla Structures software, employing both the
US and IS (Indian Standards) codes. The investigation focuses on analyzing the differences in design eriteria, detailing requirements, and
fabrication practices between the two codes. Specifically, the study explores variations in bolt sizing, beam and column dimensions, as well
as detailing specifications for bolted connections. Through detailed cxamination and comparison, significant disparities are identified,
highlighting the importance of adhering to specific standards to ensure structural integrity and compatibility in construction projects.
Additionally, the study addresses the implications of these differences on malerial estimation, cost evaluation, and overall project outcomes,
By providing insights into the utilization of US and IS codes within Tekla Structures. this research contributes to enhancing the
understanding and implementation of intemational standards in structural engincering practices.

Keyword- Tekla Structure, Steel Structure, Us and Is Codes

I INTRODUCTION:

In steel structures, globalization brings Engineers a new
challenge since nowadays an engineer can design
structures in different places around the world. The design
procedure can be similar; however, each country or arca
is governed by its design specifications. The steel
connections are one ol the main components of steel
structures and their role is to connect the steel members in
a structure. The steel elements can be connected by
bolting, welding, or by both elements. This comparison
studies the specilications of connection design in two
design codes. This study compares the connection design
specifications from the United States of America & [ndia.

When comparing the Indian Standard (I1S) and the United
States (US) stecl codes, several differences and
similarities emerge based on structural design
methodologies, industry practices, and regulatory
frameworks. Here are some key points regarding the
results of comparing these two steel codes:

1. Design Philosophy:

¢ The IS steel code, represented by standards such
as IS 800:2007, follows design philosophies
tailored to Indian engineering practices,
cnvironmental conditions, and construction
norms.

¢ In contrast, the US steel code, governed
primarily by the American Institute of Steel
Construction  (AISC),  reflects  design
philosophies and methodologies prevalent in the
United States, incorporating [actors like seismic

©2024,1JSREM | www.ijsrem.com
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considerations, wind loads, and snow loads.
Material Specifications:

Both the IS and US steel codes provide specilications for
various grades of structural steel materials, detailing their
mechanical properties, chemical compositions, and allowable
stresses.

While some similarities may exist in material specifications
between the IS and US codes, differences may arise due to
regional steel manufacturing practices and material
availability.

Connection Design and Detailing:

Both the IS and US steel codes provide guidelines for the
design  and  detailing of connections, including holted
connections, welded connections, and other structural fastening
methods.

However, specific detailing requirements, bolt sizes, weld
types, and connection capacities may vary between the two
codes based on engineering practices and industry standards.
Regulatory Framework:

The IS steel code is regulated by the Bureau of Indian
Standards (BIS), which establishes and maintains standards for
various industries in India, including steel construction.

In the United States, the AISC develops and updates steel
design standards in coordination with other regulatory bodics

and professional organizations, ensuring compliance with
national building codes and regulations.

| Page |
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Il OBJECTIVE:

l. To compare the design methodologies and criteria
for steel connections outlined in the American and
Indian standards (AISC and IS respectively) within
the Tekla Structures software environment.

2. Enable precise and efficient 3D modeling of steel
structures, including beams, columns, connections,
and secondary elements, to accurately represent the
geometry and components of the steel frame.

3, Facilitate the design and detailing of steel
connections according to industry standards and
best practices

4. To prepare a comprehensive 3D model of the steel
structure utilizing Tekla software, ensuring accurate
representation  of  all  structural  components,
including beams, columns,
sccondary elements.

L LITERATURE REVIEW:

Syed firoz ,S kanakambara Rao: “Modeling concept of
sustainable steel building ISSN : 2278-067x, Volume 1,
Issue 5 (June 2012), PP.18-24

e The work by Syed Firoz and 5. Kanakambara Rao
on the modeling concept of sustainable steel
building addresses the growing need for
environmentally friendly construction practices in
the steel industry. Steel buildings are a significant
contributor to the construction sector, and their
sustainability is paramount for mitigating
environmental impacts.

e The literature surrounding sustainable steel
buildings emphasizes various aspects, including
energy efficiency, material selection, life cycle
assessment, and design optimization. Firoz and
Raao's work builds upon these principles, aiming to
develop a comprehensive modeling concept that
integrates sustainability considerations into the
design and construction phases of steel buildings.

* A thorough literature review reveals that
sustainable steel buildings have garnered increasing
attention in recent years. Numerous studies have
highlighted various critical factors contributing to
the sustainability of steel structures. Among these
factors, energy efficiency, material selection, life
cycle assessment (LLCA), and design optimization
emerge as key considerations. Firoz and Rao's
research aims to advance the existing knowledge
base by introducing a novel modeling concept that
effectively incorporates sustainability principles
into the design and construction processes of steel
buildings.

© 2024, IJSREM
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Conclusion :

The most important feature governing the choice of steel
([-section)& form of construction for any component

is its structural integrity. Where as high specific strength
and well-planned project with Tekla software. It is used
to select the steel I-Sections for strength and durability of
the building to resist various types of dead loads, live
loads and wind loads. Planning for energy efficiency,
water efficiency and to improve the indoor environment.
Tekla software is used for the steel structure for work
shop drawings and it gives the connections guide which
is use full for better beam column joints strength, there is
today an increasing emphasis on other criteria such as
environmental durability, embedded energy. The project
has been quite instrumental in designing in green concept
the knowledge bringing together to planning, designing,
analysis, modeling and detailing for the good
environmental design concept.

Snehal Manik Burkull, Yadnya Ranu Jadhav2, Payal Balu
Thakared, Soham Rajendra Jadhavd, Aishwarya Satish
More5, Mr. Prashant. V. Suryawanshi6, Mr. Prashant. S.
Chaudhari7, Mr. Shantanu G. Pande8: “3D Modelling and
Detailing in Tekla Structures”

= 21 Lpoj
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¢ The field of structural engineering has seen significant
advancements in recent years, particularly in the realm of
31> modeling and detailing. Tekla Structures, developed
by Trimble, slands out as a prominent software solution
widely used for creating detailed, accurate, and
constructible models of steel and conerete structures.

¢  Scveral studies and resources in the literature highlight
the capabilities and benefits of Tekla Structures in 3D
modeling and detailing for structural engineering projects.

e Tekla Structures is a Building Information Modeling
(BIM) software that enables architects, engineers, and
construction professionals to create accurate 3D models
of buildings and structures. The software offers advanced
madeling tools for designing steel and concrete elements,
including beams, columns, slabs, and connections.
Additionally, Tekla Structures provides comprehensive
detailing capabilities for generating fabrication drawings,
erection plans, and material lists.
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Conclusion:

Tekla structures is a vast product that
covers the entire structural designs process
in a single environment. It enables a single
BIM model to be used from the conceptual
stages right through to fabrication and
beyond its ability to reuse data through
design, analysis and detailing phases and
model in steel, concrete and timber is
somewhat unique in the industry. In terms
of modeling this software is extremely
powerful. This software does an excellent
job of bridging the gap between design and
fabrication and through its single
environment provides the perfect conduit
for data to flow smoothly from engineer to
detailer. Most importantly, through it has
been potential to simplify the management
of an often-fragmented process, leading to
enhanced collaboration, better designs,
reduce times, and of course the lower cost.

V. METHODOLOGY

Tekla Structures is a structure data demonstrating
programming ready to display structures that
integrate various types ol building materials,
including steel, cement, lumber and glass. Tekla
permits primary draflers and archilects to plan a
structure and its parts utilizing 3D demonstrating,
create 2D drawings and access building data. Tekla
Structures is utilized in the development business for
steel and substantial enumerating, precast and cast
in-situ. The product empowers clients to make and
aversee 3D underlying models in cement or steel,
and guides them through the interaction from idea to
manufacture,
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RESULTS

1. Change In Bolt Size

o Boll sizes in the SI standard are typically measured in
millimeters (mm) and may have designations like
Mg, MIO0, MI2, etc, indicating the nominal
diameter.

¢ In the US standard, boll sizes arc often denoted in
inches (in) and may have designations like 1/4", 3/8",
1/2", elc., indicating the nominal diameter,

2.  Change In Beam And column Size

Dimensional Units:
e Inthe Sl standard, beam and column dimensions arc
typically specified in millimeters (mm) or meters

(m).

e In the US standard, dimensions are often specificd in
inches (in) or feet (ft).

Nominal Sizes:

¢ Beam and column sizes are denoted differently
between the two standards.

e In the S] standard, common beam sizes might include
100x100 mm, 150x150 mm, etc., while column sizes
could be 200x200 mm, 250x250 mm, clc.

o Inthe US standard, beam sizes might be specified as
WI10x33, WI12x45, etc., where the first number
indicates the nominal depth in inches and the second
number represents the weight per foot in pounds.

3. Difference Bolted Connection By Using IS And Us
Standard

Bolt Specifications:

+  Both the 1S and US standards specify requirements
for boll materials, dimensions, grades, and
mechanical properties.

+  However, differences in bolt specifications may exist
due to regional manufacturing practices, availability
of materials, and historical preferences.

Connection Detailing and Fabrication:

o The IS and US standards provide guidelines for
detailing bolted connections, including requirements
for bolt spacing, edge distances, hole sizes, and
tightening procedures.

Specific detailing and fabrication practices may vary belween
the two standards based on engineering preferences,

construction norms, and industry standards.
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4. Steel Quantity:

e [n this project, the steel quantity used for the US
standard is 28,735 kilograms, while the steel used
in the IS standard is 22,680 kilograms.

5. Connections

The bolted connections used for the both standard
+« 1S standard - Column with stiffencrs
S(187)-34 NO’s
= IS standard - Column with stiffeners
S (187) - 34 NO's

6. Bolting Standards:

United States (US) Standard:

American Institute of Steel Construction (AISC):
AISC provides detailed specifications for structural
bolting in steel construction through its
"Specification for Structural Joints Using High-
Strength Bolis."

ASTM International: ASTM standards, such as
ASTM A325 and ASTM A490, specify the
requirements for high-strength bolts used in
struclural applications. These standards cover
material properties, dimensions, testing procedures,
and installation requirements.

Research Council on Structural Connections
(RCEC): RCSC  produces guidelines and
recommendations for the design, installation, and
inspection of structural bolted connections.

Indian Standard:

Bureau of Indian Standards (BIS): BIS publishes
standards related to structural bolting in steel
construction, including I8 3757 and IS 6623. These
standards cover various aspects such as material
specifications, dimensions, testing methods, and
installation procedures for structural bolts.

Indian Roads Congress (IRC): IRC provides
guidelines for bolted connections in bridges and
highway structures, ensuring safety and durability
in transportation infrastructure projects.

AR A AT RS D e e
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CONCLUSION AND FUTURE SCOPE
Conclusion

The comparison between the SI standard and the US standard
reveals significant differences across bolt sizing, beam and
column dimensions, and bolted connections. Bolt sizing varies
significantly, with the SI standard using millimeters (mm) and
the US standard using inches (in) lor designation. Beam and
column sizing disparities encompass dimensional units and
nominal sizes, with the SI standard employing millimeters
(mm) and the US standard using inches (in) and alphanumeric
designations. These variations emphasize the importance of
adhering to specific standards to ensure accurate bolt
selection, beam and column sizing, and compatibility in
construction projects.

Furthermore, differences in bolt specifications, detailing, and
fabrication practices are evident between the IS and US
standards. While both standards outline requirements for bolt
materials, dimensions, and mechanical properties, regional
manufacturing practices and material availability may lead to
disparities. Additionally, puidelines for detailing bolted
connections, including boll spacing, edge distances, and hole
sizes, may vary between the standards based on engineering
preferences and construction norms. Understanding these
distinctions is essential for maintaining the integrity and
reliability of bolted connections in structural applications
following either the IS or US standards.

The comparison of steel quantities used in the project based on
the US and IS standards reveals notable differences. The steel
quantity for the US standard is calculated to be 28,735
kilograms, whereas for the IS standard, it amounts to 22,680
kilograms. This variance in steel quantity may stem from
differences in  structural design  criteria,  material
specifications, and fabrication practices

between the two standards. Understanding and accounting for
these disparitics arc essential for ensuring accurate material
estimation, cost estimation, and struclural integrity in
construction

projects adhering to either the US or IS standards.

© 2024, [J]SREM | www.ijsrem.com
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Future Scope

e The integration of digital technologies such as
Building Information Modeling (BIM),
advanced simulation software, and artificial
intelligence  (Al) could revolutionize the
design, analysis, and construction of steel
structures. Future developments in these
technologies could facilitate real-time
collaboration, predictive modeling, and
optimization of structural systems, leading to
more efficient and sustainable construction
practices.

=  With increasing emphasis on sustainability and
environmental conservation, future research
could explore innovative approaches to
minimize the environmental impact of steel
structures. This could include the use of
recycled materials, energy-efficient design
strategies, and lifecycle assessment tools to
evaluate the environmental footprint of steel
construction projects.
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Abstract

As people spend more time indoors, the need for buildings that are not only energy-efficient but also comfortable and healthy has become more
crilical. The objective of this project is (o compare the performance of different building materials in enhancing the building comfort by monitoring
the temperature levels of three different rooms on an hourly basis. In order to achieve this objective, a sensor was designed and installed in each
room to record the temperature readings. The data collected by the sensors was then analyzed and compared to determine the effect of different
building materials on the indoor environment. The experiment was conducted over a period of 21 days and the data was collected for each hour of
the day. The results of the study indicated that the choice of building material has a significant impact on the indoor environment, with some
materials performing better than others in terms of maintaining comfortable temperature levels do. The data collected was then presented in
graphical form 1o facilitate easy comparison of the performance of different building materials. Overall, the findings of this study can be used to
inform decisions about the choice of building materials for different construction projeets in order to aptimize the building comfort and ensurc a
healthy indoor environment.

Keyword- Temperaure measurement device, Enhancement of building comfort, Three Different Building Materials clay bumt Brick miasonry, Stone

Masonry and AAC Block

L INTRODUCTION:

Buildings are [undamental to our daily lives, providing us
with shelter, security, and comfort. With an increasing
number of people spending maost of their time indoors, it has
become more important than ever to create buildings that are |
not only energy-efficient but also comfortable and healthy.
Building materials play a crucial role in achieving these
goals, as they can affect the indoor environment's thermal,
acoustic, and visual propertics. By using appropriate
materials, buildings can provide a comfortable indoor
environment, reduce energy consumption, and improve
occupants' health and well-being,

This project {ills that research gap by conducting a detailed
evaluation of various building materials. By installing
sensors in three distinet rooms and collecting data overa 21-
day period, we will capture the fluctuations in temperature
throughout the day and night. The data collected will
provide valuable insights into the performance of different
materials and their influence on indoor comfort.

In summary, this project aims to contribute to the
understanding of the impact of building materials on indoor
comfort. By comparing the performance of dilferent
materials through continuous monitoring of temperature
levels, we seek to provide valuable insights for enhancing
building design and material sclection, ultimately creating
com[ortable and healthy indoor environments.

2024, IJSREM

1 Definition of Building Comfort:

Building Comfort. in terms of thermal insulation, involves crealing a
well-insulated and thermally efficient building envelope that effectively
regulates indoor temperature, reduces energy consumption, and
provides a comfortable and pleasant living or working environment for
occupants.

Thermal insulation plays a crucial role in achieving building comfort by
reducing heat gain or loss through the building envelope, which includes
walls, roofs, floors, and windows. It involves the use of materials and
construction techniques that limit the transfer of heat, heclping to
maintain a stable and comfortable indoor temperature.

2 Background

The background of the project lies in the importance of creating
comfortable living and working environments. Buildings play a crucial
role in providing shelter, and the comfort of occupants is essential for their
well-being, productivity, and overall quality of life. The selection of
suilable building materials can significantly affect indoor temperature
levels, thereby influencing the comfort and satisfaction of occupants.

The project aims to assess and compare the performance of different
building materials in terms of their impact on indoor temperature and
humidity. This assessment is conducted by deploying scnsors in three

55041/IJSREM31913
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different rooms constructed with different materials. The
sensors measure temperature levels on an hourly basis,
providing valuable data for analysis.

By studying and comparing the data collected from the three
rooms, the projeci seeks o identily

Patterns, trends, and variations in temperature and humidity.
This information ¢an help determine which building materials
contribute to improved indoor comfort. The project also aims
to create graphical representations of the data, enabling visual
interpretation and facilitating easy comparison between the
rooms.

3. Need of study

As people spend more time indoors, there is a greater need for
buildings that are not only energy-efficient but also
comfortable and healthy.

The need for this project stems from the growing awareness
of the impact of the built environment on human health and
well-being,

Building materials play a critical role in achieving these
goals, and there is a need to understand their advantages and
limitations in different contexts.

This project will contribute to the development of sustainable
and healthy building design by providing a comprehensive
review of building materials for enhancing building comfort.

4. Scoop of Study

. The study specifically focuses on evaluating the
performance of different building materials in enhancing
building comfort, with a particular emphasis on temperature
levels. The selection of materials plays a critical role in
determining the indoor environment's quality, and your study
aims to compare their effects.

. The scope of this project is to explore the different
types of building materials that can be used to enhance
building comfort and to evaluate their effectiveness and
practicality.

* The project will focus on materials such as
insulation, concrete, wood, green roofs, and rammed earth,
among others.

. The project will involve a literature review of

existing rescarch and case studies of buildings that have
successfully incorporated these materials.

. The project will also evaluate the challenges and
limitations associated with using these materials in building
design and construction and provide recommendations for
their use in different contexts.

. The project will not cover the technical details ofthe
installation or maintenance of these materials but will focus
on their potential benefits and drawbacks in creating a
comfortable indoor environment.

II OBJECTIVES

= To Review the literature on building materials for
enhancing building comfort..

= To assess the elfect of different building materials
on maintaining comfortable temperature level..

= To monitor and analyze the temperature levels in

© 2024, [JSREM | www.ijsrem.com

three different rooms using sensors installed in each room.

= To compare the performance of different building materials in
terms of enhancing indoor building comfort.

«  To Evaluate the challenges and limitations associated with using
these materials in building design and construction.

»  To provide insights and recommendations for the selection of
building materials that optimize building comfort and ensure a
healthy indoor environment.

By achieving these objectives, this project aims to enhance our
understanding of the importance of building materials in creating
comfortable indoor environments and to provide practical guidance for
architects, designers, and builders secking to incorporate these materials
in their projects.

[I1 LITRATURE REVIEW

[1] Iftikhar A Raja, J. Fergus Nicol, Kathryn J McCartney, and
Michael A Humphreys (2001), "Thermal comfort: use of controls’
naturally ventilated buildings"

This review paper cxamines both logical and adaptive
approaches to provide an overview of thermal comfort. The authors
present a thorough examination of the thermoregulatory system of the
human body as well as mathematical simulations of heat transfer between
the human body and its surroundings. The review includes both awake and
sleeping people in a variety of scenarios. This paper clarifies the idea of
thermal comfort and its implications in various contexts by reviewing
pertinent literalure. The results also provide insights into predicting the
impact of temperature on the ventilation rate in naturally ventilated
buildings.

[2] Aydin Gezer, Nevin. (2003) the effects of construction materials on
thermal comfort in residential buildings.

The paper examines the impact of different construction
materials on thermal comfort in residential buildings through the use of
Ecotect 5.0, a computer program that simulates the indoor thermal
environment of a building.

The authors conducted a case study to analyze the thermal performance
three different building models with diflerent construction materials. +
concrete building, a brick building, and a building with a combination of
concrete and brick. The study showed that the choice of construction
material has a significant impact on the thermal comfort of a building. The
concrete building had the highest thermal inertia, which led to a slower
response time o changes in outdoor temperature and higher indoor
temperatures in the summer. The brick building had a lower thermal inertia
and therefore had a more rapid response to chanpes in ouldoor
temperature, resulting in more stable indoor temperatures.

Overall, the paper provides useful insights into the importance of
Construction materials in achieving thermal comfort in residential
buildings.

"

[3] Noél Djongyang, René Tchinda, and Donatien Njomo (2010),
"Thermal comfori: A review paper"

This review paper cxamines both logical and adaptive
approaches to provide an overview of thermal comfort. The authors
present a thorough examination of the thermoregulatory system of the
human body as well as mathematical simulations of heat trans{er

041/IJSREM31913
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between the human body and its surroundings. The review
includes both awake and sleeping people in a variety of
scenarios. This paper clarifies the idea of thermal comfort and
its implications in various contexts by reviewing pertinent
literature.

[4] Spiru Paraschiv (2021), “Increasing the energy
efficiency of a building by thermal insulation to reduce the
thermal load of the micro-combined cooling, heating and
power system.”

The paper discusses the potential benefits of
improving the energy efficiency of buildings through thermal
insulation in order to reduce the thermal load of micro-
combined cooling, heating, and power systems. The authors
conducted a case study to analyze the thermal performance of
building

and the effectiveness of thermal insulation in reducing energy
consumption. The results indicated that thermal insulation
can significantly reduce consumption of energy and improve
the performance of micro-combined cooling, heating, and
power systems. The authors also discussed the importance of
considering various factors, such as climate conditions and
building materials, when implementing thermal insulation
measures in buildings. Overall, the paper provides valuable
insights into the potential benefits of thermal insulation in
improving the energy efficiency of buildings and reducing the
thermal load of micro-combined cooling, heating, and power
systems

IV.METHODOLOGY

The experimental aspect of the study is focused on
comparing the performance of different building materials in
enhancing building comfort. This involves selecting and
installing specific materials in the three different rooms to
create controlled conditions for data collection. By
Manipulating the independent variable (building materials),
we can observe and measure the effects on the dependent
variables (temperature levels).

The observational aspect of the study involves continuously
monitoring the temperature levels in each room using
installed sensors. This allows for the collection of real-time
data over a 2l-day period, providing insights into the
variations and trends in indoor environmental conditions.
This combination of experimental and observational design
was chosen to achieve the research objectives effectively. By
conducting controlled experiments, we can directly compare
the performance of different building materials under
consistent conditions. This enables us to identify and
measure the specific impact of each material on indoor
comfort.

The observational aspect complements the experimental
design by capturing the natural fluctuations and dynamics of
temperature levels in real-world setlings. It allows us to
analyze the long- term trends, diurnal patterns, and
interactions belween various factors that may influence
indoor comfort.

By using a combination of experimental and observational

approaches, we can oblain comprehensive and reliable data

2024, I]SREM | www.ijsrem.com
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on the performance of different building materials in enhancing building
comfort. This design aligns with the research objectives of comparing
materials, analyzing their effects on temperature levels, and providing
insights for informed decision-making in building material sclection.

Avg. Temperature Data During Day from 06:00 AM to 06:00
gl:::e Da |Avg. Temperature Outdoor
v Temperature
Room 1 [Room 2 [Room 3

05-03-2024 |I ]32 31 30 34
06-03-2024 2 [32 31 30 34
07-03-2024 B 31 30 29.5 33
08-03-2024 A4 [33 32.5 32 34
09-03-2024 |5 [325 32 31.8 33
10-03-2024 |6 |32 31.7 31 33
11-03-2024 |7 [32.6 32.1 29.8 33
12-03-2024 8 [32.8 32.3 29.9 33
13-03-2024 9 329 32.6 31.5 33
14-03-2024 |10 (33 32.8 31.7 34
15-03-2024 |11 [32.4 32 31.5 33
16-03-2024 |12 (32.5 32.1 31.6 33
17-03-2024 |13 33 32.5 32.1 34
18-03-2024 |14 [32.7 32.3 31 33
19-03-2024 |15 [33.4 33 32.5 34
20-03-2024 |16 [33.2 32.8 32 34
21-03-2024 |17 (33.5 32.9 32.1 34
22-03-2024 |18 [33.6 32.9 32.1 34
23-03-2024 |19 [32.6 31.8 30.9 33
24-03-2024 [20 (32.1 31.5 31 33
25-03-2024 21 [33.5 33 32.5 34
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Temperature Data at 12:00 PM

Period
Avg. Temperature [Qutdoor
Avg. Temperature Data During Night from 06:00 PM tol Date Da [Temperaure
06:00 AM y
Avg. Outdoor Room 1|Room 2 |[Room 3
Date Day Temperatu [Temperatre
e 05-03-2024 |1 31.8 (308 [297 [33
Room 1 [Room 2|Room
3
comtll I A A i 06-03-2024 2 |30 [88 [76 [
06-03-2024 2 1239 227 1215 |25 07-03-2024 3 309 [29.5 [285 32
07-03-2024 |3 |49 (236 [226 |26 08-03-2024 |4 308 [296 [282 32
08-03-2024 |4 |27  [21.7  [206 |24 09-03-2024 |5 297 [283 |27 31
09-03-2024 5 [21.8 (204 [20 [23 10-03-2024 |6 31 [298 [287 32
10-03-2024 |6 (228 21,7 204 |24 11-03-2024 (7 30.6 296 |28.1 32
11.032024 |7 |4 27 bla |25 12-03-2024 (8 305 [292 P78 P32
12-03-2024 |8 22.8 71.5 204 |24 13-03-2024 9 309 299 28.6 32
13-03-2024 9 [228  [217  [204 |24 14-05-2024 [10. . |30.8 P96 282 152
w0204 10 25 biz bo 15-03-2024 |11 306 [295 [282 32
-03-2024 (12 297 287 [274 Pl
15-03-2024 |11 |236  [223  [212 |25 16:03-2024
17-03-2024 |13 31.7 04 [294 33
16-03-2024 |12 |225 (212|199 |24
18-03-2024 |14 31.7 304 [29 33
17-03-2024 |13 227 217 |20 |24
19-03-2024 |15 32 309 [299 33
18-03-2024 |14 [237 |24 [213 |25 =T an T T
g o peb  pla: G019 21-032024 17 |30.6 |93 |83 2
20-03-2024 |16 [235 222 212 |25 o030 18 31 hos bss  Ba
21-03-2024 (17 1237 |25 ]215 |25 23-03-2024 [19  [296 [286 [7.1 P31
2:03-2024 |18 |86 |25 12 25 24032024 20 31 o6 |82z P2
23-03-2024 [19 1237 |23 ]212 |25 25-03-2024 21 [31.6 [30.6 [292 ]33
24-03-2024 [20 (236 226 |213 |25
25.03-2024 21 [26.7 259 239 |28 Table 3.4 Table of Temperature Data at 12:00 PM

Table of Temperature Data During Night Period
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RESULT & ANALYSIS

Comparison of average day-time temperature between
outdoor and all rooms

BAY Comparison

Temperuiure bn 2T

Ty [ay Dy Duy Dsy Doy Day Dy Dy Dy Dy Dav Dy Day Dy Dap Gy Pay Doy Day Dy
12 % 4 & & 7 o8 4 w20 oMo I8N DD

w Chutkew Torperamare =——lind  =——fam s AAC

Graph Tcmpcrﬂlui’c Variation Comparison
(Outdoor vs All Rooms) Day

® The average temperature inside the room with a
brick wall is consistently lower than the outdoor
temperature, with an
approximately 1.3 to 2.3 °C.

®  The room with a stone wall also maintains a lower
average temperature compared to the outdoor
temperature, with an average difference of
approximately 2.4 to 3.6 °C.

® The AAC block room shows the lowest average
temperature among the three rooms, with an
average difference of approximately 3 to 4.1
deprees Celsius compared to the outdoor
lemperature.

® The brick wall provides moderate insulation, as it
demonstrates a relatively smaller temperature
difference between the indoor and outdoor
environments compared to the stonc and AAC
block walls.

® The stone wall exhibits slightly lower insulation
performance, allowing more heat transfer {rom the
outside to the inside, resulting in a higher indoor
temperature,

® The AAC block wall, with its superior insulation
properties, shows the highest level of thermal
resistance, resulting in  the lowest indoor
temperature.

average difference of

Comparisen of average night-time temperature between outdoor and
all rooms

Trnperubane in *C0

NIGHT Comparisan

® i A T 1 N LI L N A - N L S T v B L B |

w— Ondonw Tonjuid iy sk s— e s AT

Graph 4.8 Temperature Variation Coi’npal"isnn (Outdoor vs All
Rooms) Night

The brick room consistenily maintains a lower average
temperature compared to the outdoor temperature during the
night, with an average dilTerence ol approximately 1.2 to0 2.2 °C.
The stone room also exhibits a lower average temperature
compared to the outdoor temperature, with an average difference
of approximately 1.8 to 2.9 °C.

The AAC block room shows the lowest average temperature
among the three rooms, with an average difference of
approximately 2.6 to 3.5 degrees Celsius compared to the
outdoor temperature.

The temperature trends observed during the night follow a
similar pattern for all three rooms, reflecting the impact of
outdoor temperature variations on the indoor environment.

The rooms with all three wall types show lower indoor
temperatures compared to the outdoor temperature during the
night, indicating improved thermal comfort.

The brick and stone rooms provide better thermal comfort
compared to the AAC block room due to their relatively lower
temperature  differences  between indoor and  outdoor
environments.

The AAC block room may require additional heating during
colder periods to maintain optimal comfort levels

© 2024, JSREM | www.ijsrem.com . .55041/I)SREM31913 |
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Comparison of temperature at 12:00 PM between
outdoor and all the three rooms.
I 12:00 PM Comparison

“Temi peruire bn 2C
4
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Graph 4.12 Temperature Variation Comparison
(Outdoor vs All Rooms) at 12:00 PM
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Brick: The room temperature for the Brick material
generally remains slightly lower than the outdoor

temperature. This trend is consistent across most of

the data points provided for Brick.

Stone: Similar to Brick, the room temperature for
the Stone material is slightly lower than the outdoor
temperature in most cases. However, there may be
a slightly larger temperature difference between the
outdoor and room temperature compared to Brick.

AAC (Autoclaved Aerated Concrete): The room
temperature for the AAC material tends to be lower
than the outdoor temperature, similar to Brick and
Stone. However, there may be a slightly higher
temperature difference between the outdoor and
room temperature for AAC.

All materials: Regardless of the material, there is a
general trend of the room temperature being slightly
lower than the outdoor temperature. This indicates
that the materials used in the construction have a
cooling effect on the indoor environment.

There are differences in the room lemperature
among the materials for the same outdoor
lemperalure.

A

V. CONCLUTION

Bricks are known for their high thermal mass, which means they can
absorb and store heat effectively. lHowever, in (erms of thermal
resistance, bricks alone are not very efficient. They have moderate
insulation properties and tend to conduct heat relatively easily. To
enhance the thermal resistance of brick walls, additional insulation
materials such as polystyrene or mineral wool can be added.

Natural stone, like brick, also possesses high thermal mass. It can store
and release heat slowly, which can help regulate temperature fluctuations.
However, similar to bricks, stone itself is not an excellent insulator. Its
thermal conductivity is relatively high, which means it can transfer heat
readily. Stone walls may require additional insulation layers to improve
their thermal resistance.

AAC blocks are lightweight, precast concrete blocks that have been
infused with air bubbles during the manufaciuring process. These air
bubbles contribute to their excellent insulation properties. AAC blocks
offer higher thermal resistance compared to traditional brick or stone.
They have lower thermal conductivity, which means they are less prone
to heat transfer. Consequently, AAC blocks provide better insulatior
against heat and cold. '
In summary, between brick, stone, and AAC blocks, the latter,
Autoclaved Acrated Concrete (AAC) blocks, generally provide better
thermal resistance due to their lower thermal conductivity and superior
insulation propertics

VI. RECOMMENDATIONS

Polystyrene

Glass Wool Insulation
Polyurethane (PU) FoamlInsulation
Cellulose

Reflective Insulation

voE W
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Abstract The waste materials are always a problem lor the
environment, some waste may be disposed easily and some
cannot. Plastic is also a kind of material whose disposal is
always a tedious job. The disposal of waste effected the
environment drastically, for minimizing this effect several
research in various ficld is going on to recycle plastic safely.
One of ils ways is o use the waste plastic in the road
construction Plastic Road is a need of an hour as they not only
consume waste plastic in an eco-friendly way, but also helpful
in increasing the quality of the road. In the review paper we
will thoroughly study some of the methods and technique
through which plastic is used in the road construction and how
these technologies suits in various conditions. Significant
environmental and economic problems are created because all
forms of plastic like carry bags, wrappers, chocolates, chips,
hand bags, cold drinks bottles and lids of all bottles.
Utilization of waste plastic bags in bituminous mixes has
proved that these enhance the properties of mix in addition to
solving disposal problem. The processed waste plastic, when
added to hot aggregate will form a fine coat of plastic over the
aggregate and such aggregate when mixed with the binder is
founds to give higher strengths, higher resistance to water and
better performance over a time period. Therefore, plastic
roads, is a simple way to make eco-friendly constructions. The
innovative technology not only strengthened the road
construction but also increased the road life as well as will
help to improve the environment. The main objective of this
Paper is lo discuss the significant of plastic in terms of
innovative methodology for treatment and disposing and to
provide solution to reduce, recycle, reuse by applying it for
pavement and road construction.

Key Words:  Plastic, Road Construction, Environment,
Binder, Strength , Disposal

I.INTRODUCTION

Plastic waste when properly processed and incorporated into
bituminous mixtures, can enhance the strength and durability
of the resulting material. This is particularly important for
road construction, where the pavement needs to withstand
heavy traffic loads and environmental stresses. The inclusion
of plastic wasle can also improve the flexibility of bituminous
mixtures, making them more resistant to cracking and
deformation. This can lead to long-lasting roads that required
less frequent maintenance. Ulilizing plastic wasle in
bituminous  mixtures  contributes to  environmental
sustainability by reducing the amount of plastic send lo
landfills or ending of in oceans and water ways. It promotes
the concept of circular cconomy by repurposing v

© 2024, [JSREM | www.ijsrem.com

materials into valuable construction components. In some
cases, incorporating plastic waste into bituminous mixture can
be cost effective compare to traditional materials. This is
cspecially true in regions where plastic waste management is a
significant challenge and disposal cost are high. However,
there are challenges to overcome, such as ensuring proper
compatibility between plastic waste and bitumen, addressing
potential negative impacts on properties like fatigue resistant,
and meeting regulatory standards for road construclion
material,

2.0verview of literature survey

Many research work has been done in the area of use of
plastic waste in bituminous road construction. The
research papers states, Durability of the road laid out
with shredded plastic waste is much more compared
with roads with asphalt with the ordinary mix. roads laid
with the plastic waste mix are found to be better than
conventional once the binding property of plastic makes
the road last longer besides giving added strength to
withstand more load to the normal highway quality
roads lasts 4-5yrs it is claimed that plastic bituminous
roads can last up to 10yrs. Rain water will not seep
through because of the plastic in the tar. So, this
technology will result in lesser road repairs.

JTHEROTICAL BACKGROUND

Plastics have become common man’s friend. It finds its
use in every field. 12 million tones is the expected
consumption for the current year. Plastic is a material
created by man but it's also something that can’t be
destroyed. A majority of the waste created by humans
contains plastic waste which ultimately chokes stray
animals to death, clogs drain and only leads to mess.
The clogged drains lead to flood while the plastic in the
fields blocks germination, thereby preventing rainwater
absorption.

Plastic waste when properly processed and incorporated into
bituminous mixtures, can enhance the strength and durability
of the resulting material. This is particularly important for
road construction, where the pavement needs to withstand
heavy tralfic loads and environmental stresses. The inclusion
of plastic waste can also improve the flexibility of bituminous

~—mixiures, making them more resistant o cracking and
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deformation. This can lead to long-lasting roads that required ’

less frequent maintenance,

Utilizing plastic waste in bituminous mixtures contributes to
environmental sustainability by reducing the amount of plastic
send to landfills or ending of in occans and water ways. It
promotes the concept of circular economy by repurposing
waste materials into valuable construction components. In
some cases, incorporating plastic waslte into bituminous
mixture can be cost effcctive compare Lo traditional materials.
This is especially true in regions where plastic waste
management is a significant challenge and disposal cost are
high. However, there are challenges to overcome, such as
ensuring  proper compatibility between plastic waste and
bitumen, addressing potential negative impacts on properties
like fatigue resistant, and meeting regulatory standards for
road construction material,

Table -1: (Comparing results of marshal value)

Fig -1: Figurc

© 2024, I]SREM

o4 Marsha | Marsha | Marsha | Marsha | Marshal
Bitume | | Value [ | Value | | Value [ | Value | Value OF
n Plastic Plastic 10%

Plastic
4.8 - 1067.4 - - a
5 - 1140 - - .
592 092 1242.6| 956.8 432 270.4
5.5 1061.34 935 475 230
5.8 1017.6 - 916 525 2185

Comparing results of marshal value
4.0bjectives of the project work

From the literature review following objectives are
drawn,To obtain OBC for the proposed mix
design.Partial replacement of bituminous mix by plastic
waste. To reduce the % of OBC in plastic added
bituminous mix.

5.MATERIAL USE

«  AGGREGATE
+  BITUMEN
= WASTE PLASTIC
+  MATERIAL SELECTION:
6.TESTS CONDUCTED ON AGGREGATE
= Specific Gravity &Water AbsorptionTest
+  Aggregate Impact Test
= Aggregate Crushing Value Test
+  Aggregate Abrasion Test

7. TESTS CONDUCTED ON BITUMEN

= Penetration Test

¢+ Ductility Test

+ Softening Point

*  Flash And Fire Point Test

8. TEST ON BITUMINOUS MIX

= Marshall Stahility

| Page 2



‘}{p Ty
LISREM

- 2 INternational Journal of Scientific Research in Engineering and Management (IJSREM)

Y

9. CONCLUSIONS

« Recycled plastic waste exhibits behaviour as binding
property like bitumen,

= To reduce the environmental impact of construction
practices.

* To increase binding and better bonding of the mix.

« For 2.5% plastic waste better strength occurs at OBC 5.2%
50 it will use for highway construction

+ The result of OBC in the 5% use of plastic waste in 5.2%

where it is less content of bitumen as compared to bituminous
mix OBC which at 5.5%

= It can be used lor low volume roads.

+ The result for 7.5% & 10% of plastic of bituminous mix are
nol proper as compare to the results of bituminous mix.

10. .FUTURESCOP

The main scopes of plastic roads are economic in terms of
bitumen. The shredded plastic in form of polymer covers the
aggregates and thus, occupies a larger portion of the road
reducing the quantity of bitumen needed. Waste plastic is a
harmful and non-biodegradable waste responsible mainly for
land pollution.

In this project, VG 30 grade of bitumen was used. Therefore,
other grades of bitumen can also be used for the same bitumen
mix design to obtain better results than VG 30 grade of
bitumen.

Above analysis is based on the dense bituminous macadam
(DBM), Hence, one can change the pavement Lype and can
sce whal may be the results.

Various software can also be used for determining the
deflection characteristics of road pavement made with plastic
aggregates.
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Abstract: Now a days, inefficient properties of soils are a eritical
issue in engincering projects. In some cases, improve the
characteristic of unsuitable soil is a fundamental step for making
construction. Pavement structures on poor soil sub grades show
early distress causing the premature failure of the pavement.
Clayey soil usually has the potential to demonstrate undesirable
engineering behaviour, such as low bearing capacity, high
shrinkage and swell characteristics and  high  moisture
susceptibility. Stablilzation of this soil is a usual practice for
improving the strength. Soil stabilization performed the use of
technique to adding a binder to the soil in order to improve the
enginecring performance of soil. This study reports the
improvement in the strength of a locally available cohesive soil by
addition of both lime and fly ash. Researches were illustrated that
adding the additives leads to progress in workability and
mechanical behaviour of soil after stabilization lime and My ash as
local natural and industrial resources were applied for chemical
stabilization. Lime alone has traditionally been used in clay-
bearing, highly cohesive soil whereas fly ash has been used to bind
non-cohesive soil, granular or poorly cohesive soil. Fly ash is
mainly used to stabilize the sub base or base course.

Keywords: Atterberg's test, Black cotton soil, CBR, Fly ash,
Lime, Maximum dry density, Optimum moisture content, Proctor
compaction test, Stabilization, Water content.

1. Introduction

Stabilization of soils is an effective method for improving the
properties of soil and pavement system performance. The
objectives of any stabilization technique used are to increase the
strength and stiffness of soil, improve the workability and
constructability of the soil and reduce the Plasticity Index. For
any given soil many stabilization methods, using different
stabilizing agents like cement, lime, motor, bitumen, plastic, fly
ash, etc. may be effective to improve the soil properties in place
rather than removing and replacing the material. Availability or
financial considerations may also be the determining factor on
which a stabilizing agent is selected. Every manmade structure
resting on the ground needs safe and stable soil. To attain these
safety and stability requirements the engineering properties of
the soil beneath the structure or on the structure must be
identified. However, obtaining these engineering properties of
soils requires relatively more time and money. On the other
hand, investigating the index properties of a soil is much easier
than other engineering properties in terms of time, money, and
efforts research dwells on how black cotton soil (BCS) could be

dust readily and cheaply available material. Fly ash mixed with
BCS in varying proportions of 10%, 20%, and 30%. The BCS
treated with optimum fly ash content was further stabilized with
5%, 10%, and 15% lime. Optimum reduction in liquid limit,
differential free swell, plasticity index as wean all as an
optimum incréase in CBR was achieved treated tread with fly
ash was stabilized with lime, Moreover, most of the engineering
properties of soils depend upon their index properties.
Therefore, by obtaining the index property of soil that involves
a simpler and quicker method of testing, the engineering
properties can beasties factors satisfactory. Soil compaction,
California bearing ratio, and direct shear test are the most
commonly used techniques in engineering projects such as
highways, sub-grades, pavements, and foundations. The ins of
these tests are to improve engineering proportion s of soils such
as increase in dry density, reduction in compare sensibility the
leading to reduction in the settlement, and reduction in
permeability, reload-bearing strength and its load-bearing
capacity Atterberg’s limit.

2. Scope of the Study

The scope of the present work includes the addition of
proportionally ash with different proportions to the locally
available black cotton soils to enhance the engineering
properties. The work presented in this paper aims to investigate
the improvement of soil properties such as shear strength,
maximum dry density (MDD), and CBR values by adding lime
and the d fly ash which is collected from sugar cane factory. A
series of laboratory tests are conducted on both virgin soils as
well as on fly ash and lime reinforced soil to compare the
improvement of soil properties. We have the chosen project
because of its following advantages.

1. ltimproves the strength of the soil, thus, increasing the
soil bearing capacity.

2. It is more economical both in terms of cost and energy
to increase the bearing ca capacity of the soil rather
than going for a deep foundation or raft foundation.

3. Itis also used to provide more stability to the soil on
slopes or other such places.

4, Sometimes soil stabilization is also used to prevent
soil erosion or formation of dust, which is very useful,
especially in dry and arid weather.

5. Stabilization is also done for soil water-proofing; this

prevents water from entering the soil and hence helps
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Table 1
~ Liguid limit s
Liquid limit Only soil | 5%lime &10%1Ty ash | 10% lime & 20% fly ash | 15% lime & 30% fly ash
Walcr content | 43.33% 26.13% 22.18% 21.25%
Table 2
Plastic limit
Plastic limit | Only soil | 5% lime & 10% fly ash
Water conlent | 52.77% | 47.22%
Table 3

Optimum moisture content

Optimum moisture content | Only soil | 5% lime & 10% My ash | 10% lime & 20% My ash | 15% lime & 30% My ash
Waler content 9.39% 10.99% 14.21% 13.81%
Table 4
Maximum dry density
Maximum dry density | Only soil | 5%lime &10%fly ash | 10% lime & 20% fly ash | 15% lime & 30% My ash
Water content 0.68% 0.69% 0.57% 0.45%

the soil from losing its strength.
It helps in reducing the soil volume change due to
changes in temperature or moisture content.

6.

A. Objectives

The objectives of the present study are to

1) To determine the optimum content of fly ash. A
tertiary section heading and lime by conducting the
liquid limit test, plastic limit, and plasticity index.
To determine the optimum moisture content and
maximum dry density by conducting the procior
compaction test.
To determine the CBR value of black cotton soil
mixed with different percentages of lime and fly ash.
To compare the different parameters (liquid limit,
plastic limit, standard proctor test) of black cotton soil
for stability improvement.

B. Methodology

Stabilization of soils is an effective method for improving the
properties of soil and pavement system performance. The
objectives of any stabilization technique used are to increase the
strength and stiffness of soil, improve the workability and
constructability of the soil and reduce the Plasticity Index. For
any given soil many stabilization methods, using different
stabilizing agents like cement, lime, motor, bitumen, plastic, fly
ash, etc. may be effective to improve the soil properties in place
rather than removing and replacing the material. Availability or
financial considerations may also be the determining factor on
which a stabilizing agent is selected.

The various tests were conducted on the Geotechnical
Parameters, which are following,

a) Water Content [oven dry method]: The knowledge of the
natural moisture content is essential in all soil mechanics
studies. To sight a few, natural moisture content is used in
determining the bearing capacity and settlement.

b) Atterberg Limit: 1. Liquid Limit: If the natural moisture
content of soil is closer to the liquid limit, the soil can be
considered as soft if the moisture content is lesser than liquids
limit, the soil can be considered as soft if the moisture content

2)

3)

4)

iz lesser than liquid limit. 2. Plastic Limit: Soil is u d.for
s use -

making bricks, tiles and soil cement blocks in additj

as foundation for structures. 3. Plastic index: in general,
plasticity index depends only on the amount clay present. It
indicates the fineness of the soil and its capacity to change
shape, without altering its volume.

¢) Compaction test (Standard proctor test): It is used to,
determine the compaction of different type of soil and the
properties of soil with a change in moisture content.

d) California Bearing Ratio test: The California bearing ratio
test is penetration test meant for the evaluation of sub grade
strength of roads and pavements. This is the most widely used
method for the design of flexible pavement.

Fig. 1. Determination of liquid limit
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i 3. Result
California bearing ratio (CBR):
Without lime and fly ash:
1. C.B.R. of specimen at 2.5 mm penetration:
189/1370%100=13.79%.
2, C.B.R.of specimen at 5 mm penetration;
235/2055*100=11.43%.
With lime 5% and fly ash 10%:
1. C.B.R. of specimen at 2.5 mm penetration:
202/1370*%100=14.74%.
2. C.B.R. of specimen at 5 mm penetration:
248/2055*100=12.06%.
With lime 10% and fly ash 20%:
1. C.B.R. of specimen at 2.5 mm penetration:
211/1370%100=15.40%.
2. C.B.R. ofspecimen at 5 mm penetration:
258/2055*%100=12.55%.
With lime 15% and fly ash 30%:
1. C.B.R.of specimen at 2.5 mm penetration:
216/1370*100=15.76%.
2. C.B.R. ofspecimen at 5 mm penetration:
266/2055*%100=12.94%,

4, Conclusion

According to results obtained from laboratory tests, we have
concluded that,

1) The liquid limit and plastic limit of Black cotton soil
decreases with an increasing percentage of lime and
fly ash,

2) Maximum dry density, and California bearing ratio of
black cotton soil increase with an increase in the
percentage of stabilizing materials.

3) With increase in percentage of lime and fly ash
maximum dry density start increasing and optimum
moisture content increasing up to 5%lime and 10%fly
ash and after start decreasing.

4) As addition 5%lime and 10%fly ash gives maximum

[

(2]

3]

(4]

(5]

(6]

{7

[8]

[10]

value. of optimum moisture content and standard
proctor test,

5) With increase in percentage of lime and fly ash
resulting from (5%, 10%, 15% and 10%, 20%, 30%)
optimum moisture content and California bearing ratio
of black cotton soil increases.

6) With increase in percentage of lime and fly ash,
maximum dry density starts increasing & optimum
moisture content starts decreasing.
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Abstract: The use of plastic is increasing day by
day, although steps were taken to reduce its
consumption. The suitability of recycled plastics
shredded as coarse aggregate in concrete and its
advantages are discussed here. Tests were
conducted to determine the properties of plastic
aggregate density, specific gravity and aggregate
crushing value. As 100% replacement of natural
coarse aggregate (NCA) with shredded plastic is
not feasible, partial replacement at various
percentage were examined. Higher compressive
strength was found with 5% NCA replaced
concrete.

1. INTRODUCTION

Landfill sites are becoming overcrowded
and expensive for waste disposal, efforts are
madeto minimize the quantities of materials that
are delivered to landfills. The threat due to
leaching of non-biodegradable materials like
waste plastics, scrap tyres. If the production of
waste cannot be prevented, then itis attractive to
create an alternative use in another process
instead of disposal. The benefits ofplastic
recycling can be economically advantageous,
due to abundant availability lower cost for
mixing with other variants like concrete,
bitumen etc. The project aims at use of recycled
plastic in concrete as a partial replacement of
Coarse aggregate. The maximum percentage of
aggregate replaced by shredded plastic as been
determined based on detailed experimental
study. The waste plastic of LDPE (Low density
2 poly Ethylene) is collected from Gadhinglaj
southwest localities and mixed with OPC.

2. Objectives-

1. To compare the compressive strength and
density of recycled shredded plastic used
as coarse aggregate for constructional
concrete with the conventional concrete.
2.To reduce the pressure on naturally availability
materials by replacing it with Shredded
Recycled plastic.
3. To compare the physical characteristics of
natural aggregate with Shredded Plastic.
4.To study the behavior of fresh and
hardened concrete with Shredded
waste plastic as aggregate and compare
its properties to those of conventional
concrete
5.To produce lightweight concrete for multi-
purpose use.

3. Literature Survey

They have investigated the suitability of
recycled plastic as partial replacement to coarse
aggregate in concrete mix to study effect on
compressive strength, modulus of elasticity, split
tensile strength and flexural strength properties
of concrete. Coarse aggregatefrom plastic was
obtained by Shredding the plastic pieces at
required sizes and crushed to required size of
aggregate. Their experimental results shown that
plastic aggregate have low crushing (2.0 as
compare to 28 for Natural aggregate), low
specific gravity (0.9 as compare to 2.74 for
Natural aggregate), and density value (0.81 as
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compare to Natural coarse aggregate. Their test
results were based on 5% substitution of natural

coarse aggregate with shredded plastic. Increase high compressive strength, but much lower tensile

strength. For this reason, is usually reinforced with
materials that are going to strong in tension (often
steel).

in workability was reported when slump test
for sample was carried out. Volumetric
substitution of natural aggregate with plastic

Concrete has been damaged by many
aggregate was selected best in comparison with

processes, such as freezing of trapped water

grade  substitution. At 400  centigrade  concrete is widely used for making architectural
temperature Shredded Plastic aggregate shown structures, foundations, brick/block  walls,
considerable decrease in strength as compare to pavements, bridges/overpasses, motorways/road,
normal concrete. An increase of 28% was runways parking structures dis

observed in compressive strength but decrease in
split tensile strength and modulus of elasticity
was observed.

pools/reservoirs, pipes, footing of gates, fences
and poles and even boats.

Famous concrete structures include Bud Khalifa
(world’s tallest building ever), the Hoover Darn,
the Panama Canal and Roman Pantheon. There are
many types of concrete available, created by

4. Study of Materials

Cement : : o s :
Shredded Plastic varying the properties of the main ingredients
Fine Aggregate below. In this way or by substitution for the

cementations and aggregate phases, the finished
product can be tailored to its application with
varying strength, density, or chemical and thermal

Bacillus subtilis
Water

4.1 Cement-
Concrete is a homogeneous mixture of cement, sand,
aggregate and waler in proper proportion.

Concrete is composite construction material
composed of aggregate, cement andwater
formulation that have varied properties. The
aggregate is generally course gravels or crushed
rocks such as limestone, or granite, along with a
fine aggregate such as a sand. The cement,
commonly Portland cement and other Cementous
materials such as fly ash, slag cement, granulated
glass farness slag (GRANULATED GROUND
FURNACE SLAG)serve as a binder for
aggregate. various admixture to be added to
achieve various properties.Water is then mixed
with this dry composite which enables to be
shaped (typically poured) and then solidified and
hardened into rock-hard strength through a
chemical process is known as hydration. The
water reacts with the cement which bonds the
other component together, eventually creating a
robust stone like material. Concrete has relatively

resistance properties.

4.2 Shredded Plastic-

Plastics collected from the disposal area were
sorted to get the superior one. These were crushed
into small fraction and washed to remove the
foreign particles. Then it was shredded at a
particular size so that the necessary brittleness was
obtained. After extrusion the shredded plastic was
cooled down and collected in sizes of 100 mm sizc
approximately. Properties According to the Indian
standard specifications the property of aggregates
such as specific gravity, aggregate Impact value
and density were determined. From (Table 1)
comparing the properties of aggregate for both
NCA and Shredded Plastic it is observed that the
specific gravity and density for shredded plastic is
much lower than NCA which offers a light weight
concrete. A lower crushing value indicates the
complexity with which a shredded plastic concrete
couldbe crushed under compressive stresses.




USE OF WASTE PLASTIC WITH BACTERIAL COATING AS A SUSTAINABLE
BUILDING MATERIAL IN CONCRETE 3

4.2.1 Properties of shredded plastic:
Table.no-1 Properties of shredded plastic

shrinkage of RSPCA concrete incorporating
bacteria. The compressive strength of RSPCA
concrete is found to be increased by about 10%
when the cell concentration B. subtilis is 106
cells/ml. The capillary water absorption as well as
drying shrinkage of RCA are reduced when
bacteria is incorporated. The improvement of
RCA concrete is confirmed to be due to the
calcium carbonate precipitation as observed from
the microstructure studies carried out on it such as

EDX, SEM, and XRD.
Experimental investigation

Culture of Bacillus subtilis  B. subtilis
(MTCC.736), which facilitates the precipitation of
calcium carbonate, was collected from the National
chemical laboratory pune, India, and was
constantly maintained on nutrient agar slant. A
single colony of the culture was taken and
inoculated into nutrient broth and incubated at
37°C with constant shaking at 150 rpm. The
medium composition of nutrient broth used for
routine culture shown in fig.2

Table no -2. Cultures of Bacteria

Sr.No. Property Average value

l. Density 0.81kg/m3

2. Impact value 4.54%

3. Abrasion 9.54%

value
4, Specific 1.06
gravity

3. Water 5%
absorption

6. Melting point 75-100C

4.3 Bacillus subtilis-

Due to rapid construction, necessity for
raw materials of concrete, especially coarse
aggregate, tends to increase the danger of early
exhaustion of the natural resources. An
alternative source of raw materials would perhaps
delay the advent of this early exhaustion.
Recycled shredded plastic coarse aggregate
(RSPCA) plays a great role as an alternative raw
material that can replace the natural coarse
aggregate (NCA) for concrete. Previous studies
show that the properties of RSPCA concrete are
inferior in quality compared to NCA concrete.
This article attempts to study the improvement of
properties of RCA concrete with the addition of
bacteria named as Bacillus subtilis. The
experimental investigation was carried out to
evaluate the improvement of the compressive
strength, capillary water absorption, and drying

Medium composition for| Composition amount
bacteria g/l
Peptone 5
Nacl 5
Yeast extract 3
Urea 20
Calcium chloride 15
NH4CI 2
0-14 o ; .E a
e
0.12 4 ! g ]
7 0.10 i E g ;
= H 1 ]
§ 0.08 4 ; - :
~ 0,06 - : P F
g b g |
S 0,04 - -
0.02 - : ‘
0.00 —t .
0 5 10 15
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5.Methodology- I Graph no-1. )
The successive steps that were followed to Compressive strength
complete the study were as follows: Preparation of
led shredded plastic. Various tests wer L o W »
recycled shredded plastic. various (ests were Replacement of shredded plastic with bacterial
conducted on cement, and coarse aggregate to coating
determine its physical properties Test on Cement:
Specific gravity, standard consistency, initial and i 3:’ 7 Days 14 Days 28 Days
= . at
final setting time, compressive strength of mortar SateEe
cube. Test on aggregates: Specific gravity, sieve 0% 19.5 23.6 30.04
analysis. Mix design of M25 grade concrete.
Cubes, were casted with control mix using natural 5% 12.20 14.80 20.82
aggregate for varying percentage replacement
(0,5,10,15,20) of natural aggregate by shredded 10% 11.40 13.80 19.20
plastic. Workability, compressive strength of

concrete where conducted. Optimum percentage of
shredded plastic that can be replaced in concrete
was determined.

o la
|

6.Compressive strength- ?J i
Table no-4. 2
Replacement of shredded plastic with bacterial 5
coating 5
0 ——
0 3 1
% of 7 Days 14 Days  [28 Days — e | 4 -
Aggregate ' -
replaced
0% 19.5 236 30.04
Graph no-2 Compressive strength for bacterial coating
5% 9.08 13.20 18.31 Pricenssion:
Thanks to new features to these material
10% 7.51 115 15.47 present innovative technical solutions,semi-natura
and ecological, for traditional construction problems
5% .3 .62 1343 allowing world wide of application in construction,
architecture, decorative and even furniture.

Applications-
[1] Used as for construction of partion wall.

[2] Used for the construction of Pavement block.

[3] Used for the construction of compound wall.
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Conclusion i

[1] The modified concrete mix, with addition of
plastic  aggregate replacing  conventional
aggregate up to certain 5% gives strength with in
permissible limit,

[2] The flexural strength at each curing age is prone to
decrease with the increase of the waste plastic and
aggregate ratio. This trend can be attributed to the
decrease in adhesive strength between the surface of
waste plastic particles and the cement paste.

|3] The density of concrete decreased when plastic content
increased.

[4] Because plastic has more water tightness
capacity when compared to natural aggregate
thiscan help in arresting micro cracks.

[5] By using recycled shredded waste plastic in concrete can
reduce the land fill and environmental issues.

[6] Shredded Plastic aggregate is a lightweight material with
specific gravity 0.94.

[7] By using plastic shredded aggregate we cannot use it for
structural construction.

[8] As percentage of plastic increases workability also
increases because the plastic which is used as
aggregate is smooth. As well as water absorption
capacity of plastic is also low.

£l
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Abstract:

In India Bio-Methanation in conventional
biogas plant have been proposed as one of the
appropriate alternative sources of energy
which can counter the escalating demand of
fossil fuels. In India large quantity of waste
generates produce per day and hence the noof
biogas installation of biogas plant is increasing
rapidly and the trend is expected to continueat
least for the foreseeable future. Biogas plant
like many other energy generating
technologies is not free from environmental

problem.

Biogas  production  requires
anaerobic digestion. The biogas plant
creates an organic processing facility to
create biogas which will be more cost
effective, eco friendly, cut down on landfill
wasle, generate a high quality renewable
fuel and reduce Carbon Dioxide and
Methane emission. The anaerobic digestion
of kitchen waste produces biogas, which
primarily consist of methane (CH4 ) and

Carbon Dioxide (CO2).Biogas can be used

*Corresponding author:

as energy source and also for numerous
purposes. But any possible application
requires knowledge and information about
composition and quantity of constituent in

the biogas produced.
INTRODUCTION

Energy is an essential need for human
existence. There is shortage of energy due to
fastdepletion of fossil fuel and the increase in
demand for energy .Due to scarcity of
petroleum and coal it threatens supply of fuel
throughout the world also problem of their
combustion leads to research in different
corners to get access the new source of energy,
like renewable energy resources. Solar energy,
wind energy, different thermal and hydro
sources of energy, biogas are all renewable
energy resources. But, biogas is distinct from
other renewable energybecause its
characteristics, conirolling and collecting
organic waste and the same time producing
fertilizer and water in agricultural irrigation.
Biogas does not have any geographical

limitation nor those it require advanced




technology for producing energy also is it very

simple to use and apply.

The disposal of solid waste is a
problem. This problem continues to grow
with growth of population and development of
industries. Disposal of waste in open pits how
become routine in majority of places. Semi

solid or solid matter that are

Created by human or animal activities
and which are disposed because of they are
hazardous or useless are known as a solid
waste. Today solid waste disposal technology
is needed for further survival and welfare of
human being it is the fact 0.40 kg/capita/day of
municipal solid waste (MSW) is generated in
the urban areas similarly about 150 of per

capitaper day sewage waste generate

1. Future scope
Renewable Energy Source:

Bio-methanation plants utilize
organic waste such as agricultural
residues, food waste, and sewage to
produce biogas, primarily methane.
With increasing concems about

climate change and the need to
transition away from fossil fuels, bio-
methanation presents a renewable
energy source that can help reduce

greenhouse gas emissions.

L. Energy Security:
As countries aim to diversify
their energy sources and reduce
dependence on imported fossil fuels,
bio-methanation offers a locally
available energy option. [t can

contribute to energy security by

Propased by Disposal O Muncipal Solid Waste By Bio Methanatien in Gadhinglaj city. 2

harnessing locally generated organic

waste lo produce

2. Objectives

. Studyof Bio Mecthanation process

2. Design the Bio Methanation plant for
Gadhinglaj city

3. To calculate amount
generated from the plant

of electricity

4. To utilize solid residue as manure

5. To minimize the environmental impact

J.Need Of Project

Forestry, crops, sewage, industrial residue, animal waste, and
municipal waste are all used to create the biogas renewable
energy. Traditionally biogas was used for cooking and heating
purposes but these days it is being used for a number of other
things as well.

4.Methodology

1.
2
3

9.

Collection of data
Analysis of data

Visit to nearby Bio Methanation plant near
Kolhapur city

Design of Bio Methanation plant for Gadhinglaj
city

Conelusion

Data collection and analysis:

Essential data for the study, such as waste amount,
current waste management technique if adopted,
net searching etc. There is one dumping site
available for waste collection near the Gadhinglaj
city. But there is no waste management technique
is used to treat that waste collected from the
city.Visit to nearest Bio methanation plant near

Kolhapur:
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5.FIGURES: _ solid waste can effectively use for production

of biogas under anaerobic condition. After this

process the remaining part of the municipal
solid waste is converted in good fertilizer

which isused for gardening purposes.
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Abstract:

Global climate change increases heat loads in
urban areas causing health and productivity risks for
millions of people. Air conditioning is growing
rapidly. There has been a drastic increase in the use
of air conditioning system for cooling the buildings

~all around the world. The last two decade has
witnessed a severe energy crisis in developing
countries especially during summer season
primarily due to cooling load requirements of
buildings. Passive cooling systems use non-
mechanical methods to maintain a comfortable
indoor temperature and are a key factor in
mitigating the impact of buildings on the
environment. The aim of this study is to test the
usefulness of applying selected passive cooling
strategies to improve thermal performance and to
reduce energy consumption of residential buildings
and critically analyzes various passive cooling
techniques and their role in providing thermal
comfort and its significance in energy conservation.

Keywords: Fundamentals of passive solar energy
building, Elements of passive solar energy building,
Types of passive solar energy building,Cavity
wall,Guidelines.

1.Introduction

Modern societies are living on the Earth's
resources at an increasingly rapid pace to satisfy
certain needs and desires. In face of the present
global climate change and related anthropogenic
carbon emissions, the use of energy from fossil
fuels becomes a main concern. At least three
pathways to reduce energy consumption are at
hand: first is to simply lower the demand and use

*Corresponding author:

less energy; second is to be more energy-efficient in
our energy-based technology and systems; and third
is to substitute fossil fuels with renewable energy
sources to meet the demand. The same approaches
apply to buildings. This thesis takes the first
pathway as a fundamental approach towards
energy-saving in buildings. Its focus is on passive
cooling to fulfill indoor comfort needs.

Changes in our climate system today in the form
of global average surface temperature increase,
global average sea level increase and snow cover
decrease are understood to be driven more by
human activities than natural processes. These
drivers, including atmospheric concentrations of
greenhouse gases and aerosols, land surface
properties and solar radiation, individually alter the
energy balance of the climate system by imposing
either a warming effect or a cooling effect known as
radiative forcing.

2.FUTURE SCOPE

Cavity wall consists of an outer brick or block leaf
separated by an inner brick or block leaf by the
means of an air gap called as cavity. In cavity walls,
the air gap inhibits the transmission of heat into or
out of the building as air acts as a bad conductor of
heat. In composite walls, the cavities are filled with
insulating materials by adjusting its thickness.
Cavity wall stands for a double wall that comprises
of two individual walls of masonry known as skins
or leaves which are detached with an air space and
connected jointly through metal ties at proper
distances . These walls are normally used as outside



walls but sometimes used also as interior walls
because of good sound.

3. Objectives

1.Our objective is to evaluate the thermal values of
cavity wall and propose applications of these walls
into real projects for its application and to introduce
the passive cooling technique in the building to
improve internal thermal comfort in building
complex.

2.To study the current thermal behavior of walls
with various orientation of clay brick and AAC
brick wall.

3.To find out the passive cooling technique that can
be useful, economical and cost effective. Since heat
is a major factor which influences the thermal
property.it is necessary to carry out the thermal
analysis of these walls.

4.To prepare a model of a typical house with the
help of cavity wall and shading concept, also
considering other architectural factors such as
orientation etc. to achieve passivity in the house.

4.Need Of Project

1.To examine the thermal adaptation of building.
This thermal analysis will serve dual functions, as
the main assessment criteria to evaluate the
performance of the passive solar techniques studied
in this work, and as an integral part of an energy-
saving building standard to be proposed in the
future.

2.To understand the existing situation of clay brick
wall and AAC brick wall i.e current behavior
related to heat flow and energy consumption among
households.

3.To evaluate indoor thermal environments of
houses and to find out their passive techniques that
can be useful for the houses using effective shading
in houses. Since climate has a major influence on
thermal adaptation of occupants and also
effectiveness of passive solar energy techniques.

4.To initiate a numerical model of a typical house
using effective shading taking the sun into the
consideration and to simulate selected passive solar
techniques to improve the indoor thermal comfort
of the house. The basic questions, which passive
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solar technique is effective and how well the
passive solar techniques work in urban climate
compared to rural climate.

5.Methodology

Cavity wall consists of an outer brick or block leaf
separated by an inner brick or block leaf by the
means of an air gap called as cavity. In cavity walls,
the air gap inhibits the transmission of heat into or
out of the building as air acts as a bad conductor of
heat. In composite walls, the cavities are filled with
insulating materials by adjusting its thickness.
Cavity wall stands for a double wall that comprises
of two individual walls of masonry known as skins
or leaves which are detached with an air space and
connected jointly through metal ties at proper
distances . These walls are normally used as outside
walls but sometimes used also as interior walls
because of good sound. Incorporation of sola
passive techniques in a building design helps to
minimize load on conventional systems such as
heating, cooling, ventilation & light. Passive
strategies provide thermal and visual comfort by
using natural energy sources & sinks. Ex solar
radiation, outside air, wet surfaces, vegetation etc
means, in warm & humid climate: an architect's aim
would be to design a building in such a way that
solar pains are maximized in winter and, reduce
solar gains in summer, and maximize natural
ventilation

Once the solar passive architectural concepts are
applied to design, the load on conventional systems
(HVAC & lighting) is reduced. Architects can
achieve a solar passive design by studying the
macro and micro climate of the site, applying
bioclimatic architecture design features and taking
advantage of the existing natural resources on the
site. The solar passive design strategy should vary
from one climate to another. Since these buildings
can also function independent of mechanical
systems, in case of power failure they are still well
lit by natural daylight and thermally comfortable.




6. FIGURES

Inner Wall

Insulation

7.Results

A detailed thermal analysis carried out reveals
that type 3 orientation has the potential to act as
a high-quality envelope solution to achieve
passivity among building.

Based on results AAC brick wall has lower heat
flow as compared with clay brick wall. also the
type 3 i.e clay brick wall (outside) and AAC
brick wall layer with EPS present inside cavity
observed less change in retained temperature
compared with orientation.
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8.Conclusion

Both cavity walls and effective shading within
the building envelope will promote the concept
of passive solar energy building.

Air tightness should not be a problem on a
condition that a wall is plastered so that the
thermal transmittance maybe lowered.

Based on the result shown above it is possible to
analyze the base orientation which reduces the
thermal gain and provides better thermal
insulations and comfort.

Though the initial cost of construction is higher
than conventional construction of a typical
house. But it will be economical to individual in
terms of electricity cost and comfort over long
term.

The research finding appear to have prevailing
problems by many residents in rural and urban
regions who struggle to keep their Room cool
during Summers and also in the regions of hot
weather.
.The level of poorly insulated homes is
extremely Concerning and has major social
implications in terms of cost, health,
environmental issues.
2.The best orientation was clay wall with AAC
Brick with EPS filled the temp change was very
nominal in this case thus, it can be said that,
with 50mm cavity width EPS filled AAC Brick
& clay brick wall Orientation is best suitable for
better thermal insulation.
It can be performed effortlessly and quietly
without mechanical and electrical appliances. It
also improves the comfort of living spaces The
economical solution to the solution to the
warmer house in winter and cooler house in the
summer is to provide better insulation.
4.It is advisable to educate/train contractor,
developer and individual to encourage this
method of construction.
To guarantee that very good overall
performance, a series of practices, when
designing and brick-laying filled cavity walls,
should be respected.
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Abstract: Buildings all-round the planet consumes a significant
guantity of energy that is sbhout one third of the entire primary
encrgy resources out there, This has semivonductor diode to loads
of challenges with regard to provides of energy, energy resources
fust depletion, increase in building service demands, jury-rigged
comfort lifestyle in conjunction with time increase pay in huilds;
this all has exaggerated the energy consumption. Even the planet-
wide property is in addition pushing the implementation of
inexperienced buildings at intervals the world, Researchers and
scientists square measure acting on this Issue for o very whereas,
however still the issue is rife. The aim is to gift comprehensive and
significant analysis conducted to dute with regard to inexperienced
buildings. This provides in-depth analysis of style technologies
(i.e., passive and active technologics) that lay o sturdy foundation
for inexperienced building amil conjointly highlights the good
antomation fechnologies that facilitaie in encrpy conservation in
conjunction with varied performance metries. The renewahble
sourees sguare measure domestic sources of energy. It enhances
the protection of energy provides. The main gouis of property style
were o seale hack depletion of essential resources lile cnergy,
water, and raw materials; forestall atmospheric degradation
ciused by fucilities and infrastructure throughout their life eyele;
and make engineered envirnnments that square measure safe,
productive and effective utility of the water and solar power.,

Kerwaords: Renewable energy, Zero-energy buildings.

L. Introduction

The beginning of the twenty-first century has ushered in the
cra of green buildings. Normal buildings use energy
inefficiently, generate large amounts of wasie in their
construction and aperation and emit large quantities of
pollutants and greenhouse gases. In contrast to conventional
buildings, green buildings seek to use land and energy
efficiently conserve water and other resources impure indoor
and outdoor air quality- and increase the use of recycled and
renewable materials While green buildings still constitute a tiny
subset ol existing buildings their numbers are increasing
rapidly. Green building (also known as green construction or
sustainable building) refers to a structure and the application or
processes that are environmentally responsible and resource
efficient throughout a building's life cycie: from planning
design, construction, operation, renovation, and demolition
This requires close cooperation ol the contractor, the architects,

*Conresponding author maheshanandpanoreggimal com

the engineers and the client at all project stages_ The Green
Building practice expands and complements the classical
building desizn exonerees of economy utility durahility and
comfort. Green building brings together a vast array of
practices. techniques and skills to reduce and eliminate the
impacts of buildings on the environment and human health. It
often emphasizes taking advantage of renewable resources,
using sunlight through passive solar active solar and
photovoltaic equipment and using plants and trees through
green roofs, rain gardens and reduction of rainwater run-off-
Miny other techniques are used such as using low impact
building materials or using packed permeable concrete instead
of conventional concrete or asphalt to enhance replenishment
of ground water.

2. Future Scope
The future scope for Green Energy and Indoor Technology
for Smart Buildings is highly promising, driven by global
sustainability goals, rising energy costs, and advancements in
Al and loT. Here's a breakdown of future directions and
oppartunities in each domain, along with their integration:

A, Green Lnergy in Smart Buildings — Future Scope
Decentralized Energy Production

Energy Storage Solutions

Smart Cirid Integration

Sustainable Building Materials

Green Certifications & Regulations

L s A

B Indoor Technology for Smart Buildings — Future Scope
loT & Sensor Integration

Al-Driven Building Management Systems (BMS)
Healthy Indoor Environments

Touchless and Voice-Controlled Interfaces
Digital Twin Technology

e

3. Ohjectives

Here are clear and structured objectives for a project or
initiative focysed on *Green Energy and Indoor Technology Tor
Smart Buildings’
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Smart Technology Integration

Indoor Environmental Quality

Cost Reduction and ROI

Data Collection and Analytics
Regulatory Compliance and Innovation

[ P e

4. Necessity of the Project
The necessity of a project focused on Green Energy and

indoor Technology for Smart Buildings arises from the urgent
global need to address energy efficiency, sustainability, and
human comfort within the built environment. Here's a
breakdown of why such a project is essential:

o Increasing Energy Demand and

Concerns

= Sustainability and Regulatory Compliance

= Advancements in Smart Technology

s Improved Indoor Environmental Quality

»  Economic Benefits

¢ [ntegration and Resilience

Environmental

5. Methodology

A solid methodology for Green Energy and Indoor
Technology for Smart Buildings should blend sustainability,
smart systems integration, and human-centric design. Here's a
structured methodology you can follow, often suitable for
academic or practical projects:

|. Define Ohjectives and Scope
Literature Review & Benchmarking
System Design & Integration
a. Green Energy Technologies
b. Indoor Technology Solutions
c. Building Management Systems (BMS)
4. Simulation and Modeling
Implementation & Deployment
6. Testing & Validation

fad o

Ln
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7. Feedback & Optimization
8.  Reporting and Documentation
Cost Impact of Griha Criteria

= Woghtage of costimpact increnze @ Weightage of cost impact décrease
16 14
M | ae
2
10
g
6
4 3 E] 3 5
3 el R - Ly
6 i i =y

Water Enaray Mararials IEQ inn
Fig. 1.

6. Conclusion

The integration of green energy and advanced indoor
technologies in smart buildings represents a crucial step toward
a more sustainable and efficient future. By harnessing
renewable enerpy sources such as solar and wind power, and
combining them with intelligent systems for lighting, heating,
ventilation, and air quality monitoring, smart buildings
significantly reduce environmental impact while enhancing
occupant comfort and productivity. As urbanization accelerates
and climate concerns intensify, the adoption of these
innovations is not only a technological advancement but a
necessary evolution toward resilient, eco-friendly living and
working environments.
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Abstract: Winds of change are blowing across every industry in
Indix but the construction Industry is still reluctant to utilize the
advanced technigues that can enhance the Productivity amd
efficiency of the construction industry. In  recent years
construction Industry s witnessing increased demand  in
multistory construction and repetitive Modular structures ire
becoming an integral part of it. Real estate construetion industry
has & reputation of not begin very technologically sophisticated,
genernlly Ingging in innovation, construction techniques &
management. But now a day’s lot of research is earvied out in this
seclor, These structures require detailed planning in order o save
cost and time. As formwark accounts for about 25-40% of the total
project cost and almost 60% of the time in conerete construction,
we need to pay attention to the development in formwork
techniques and  replace Conventional formwork with new
formwork technigues like tunnel formwork. This Paper aims at
focusing on the benefits and limitations of tunnel formwork in
zontrast to conventional formwork thus changing the mind sei of
local construction industries that are sl dependent on
conventional formwork technigues.

Kevwords: Tunnel formwork.

1. Introduction

The increase in population and the limitation of space has
leaded the way to multistorey or high-rise buildings. In arder to
make these structures sound, we need to focus on factors that
impart strength to concrete and this is where formwork plays an
integral role. Formwaork is a temporary structure like a die or
mould, used to contain poured concrete, to give concrete the
desired shape and support it until it attains sufficient strength to
carry its own weight. Formwork should be capable of carrying
all imposed dead and live loads apart from its own weight,
Pantheon, a former Roman temple and now a church in Rome,
is the earliest example of use of mould for concreting,
Formwork should be properly designed, fabricated, and erected
to achieve high quality concrete finish. If this is not done
properly the desired shape and strength of concrete is not
achieved. Advanced Tunnel formwork is one of the new
formwork techniques to hit Indian construction industry. It is
found to be suitable for mass construction in Indian conditions.
It delivers quality and speed at a rate which is higher than the
speed achieved by most of the formwork systems. The labour
in coordination with heavy machineries like tower crane speeds
up the construction, assures quality control and durability. This
reduces overall time and cost of the structure. This paper mainly

*Corresponding author: santoshehavan96730594 80rngmail com

focuses on advanced tunnel formwork systems, its components,
working cycle, cost involved, its benefits and its limitations
based on speed and economy.

2. Objectives

. Ta introduce advanced tunnel formwork systems to Indian
construction industry and lay emphasis on the high quality,
speedy construction and if used effectively the
economically which tunnel formwork yields.

2. To present comparative study of tunnel formwork and
conventional formwork system on the basis on,

= Slab cyele time
o Cost parameters.
e Quality parameter

3. To eliminate the reasons which act as barrier for the local
construction industries while opting for new formwork
techniques like tunnel formwork,

3. Detailed Study

Tunnel form is a box sized steel fabricated form that allows
the wall and the slab to be casted in a single operation. Once
reinforcement is placed, concrete for walls and slabs can be
poured in a continuous pour, An arrangement of hot air blowers
accelerates the setting of the concrete and one slab is achieved
in one day i.e. 24 hours slab cycle. 300- 400 m2 of floor area
can be poured on a daily basis. A crew of 10 people can achieve
a daily cycle of casting 1-2 apartments per day depending on
the type of structure. A 10 storied building can be completed in
20-30 days maximum. For low-rise buildings e.g. 5 storeys,
total weight of the building can be designed 1.10 — 1.20 tons/m2
lighter than compared to 1.30 in conventional method. Precast
element is one of the critical activity at the time of using tunnel
formwork, it results in increased productivity at very short
period of time which results in time and cost saving. It is
particularly effective in projects suited to repetitive cellular
construction involving huge symmetrical work such as
residential blocks, hotels, student accommodation, barracks and
prisons. Tunnel form is also used in several housing projects
especially for earthquake resistant projects as the construction
time is reduced. Tunnel form systems are used to construct
repetitive cellular structures (such as hotels and apartment
blocks) and enable the construction of horizontal and vertical
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elements (floors and walls) together. Each unit is in the form of
an inverted L, the vertical leg being the formwaork for one face
of a wall and the horizontal leg being soffit formwaork. Several
units are erected together to create the formwork for a number
of “tunnels’ consisting of walls and ceiling slab. The normal
dimensions of tunnel form units are 8 to ] 1m long and 2.4 to
6.8m wide, but individual units can be joined to give tunnels of
greater length.

4. Machine Requirement

s Require 10 ton capacity Tawer Crane.
® A 60to 80 m3 batching plant.

®  Mesh Welding Machine.

¢ Gas heaters (for cold climate).

= Hydra

= Concrete Distributor

¢ Other Routine Machineries
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5. Role of Management

Coordination plays an important role in process of concreting
with tunnel formwork. Cost and time constraints are always
impacting design and quality considerations. In order to achieve
conformity with design and maximum quality with reduction in
cost and time, management comes into picture,

1. Responsibility of training the labours to ensure smooth

execution,

2. Building should be so planned that maximum tunnel
from can be done with the help of one location of
tower crane. Positioning of the crane. precast
workshop, material storage, etc. are to be planned to
reduce transportation time and idle time.

Detailed planning is required. All the activities are to
be planned before the commencing of the project. This
will reduce the lag time. The activities dependent on
one another can be forescen and executed in sequence
this helps in providing space for ducts and facilities.
Alternatives should be decided beforehand incase
barriers are faced in tunnel form especially in very
short and very large spans of slab. This will help in
speedy construction.

Tunnel form system comes with highest jobsite safety
due to full perimeter platform system but risk
management should not be ignored. Involvement afall
the sectors is needed. The designing team, execution
team and architectural team need to be in sync so that

tunnel,
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6. Conclusion
We can achieve 1-3 days slab cyele by “Tunnel Formwark
System’,
Caonsidering Indian conditions tunnel formwark il used

]

[2]

(31

(4]

[7

[8]
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100% quantum of slab, as it involves heavy investment in
procurement, heavy machineries, specialized expert labour
it becomes uneconomical. In case project involves more
than 20 storied building over large area, total economics
may change considerably,

Also, after studying and comparing both the systems it can
be concluded that, though initial investment and per day
operational cost in Tunnel Formwork is more than
Conventional and Mivan formwork System, due to more
reuses and reduced slab cyele time Tunnel Formwork
works out ultimately economical.

Also returns from initial investment regained due rapid
completion of project Hence in long term consideration
Tunnel Formwork System is beneficial than that of
Conventional and Mivan formwork System.
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Abstract

Paver blocks, a non-traditional pavement material, are increasingly being used in open areas due to their ability to bear
traffic and non-traffic loads. The construction industry has led to increased consumption of natural resources for
cement production, contributing to the greenhouse gas effect. Additionally, industrialization has led to a significant
production of waste materials. With the popularity of paver blocks and their growing demand. there is a potential to
incorporate waste materials like glass Fiber and Fly ash into their manufacturing, Experimental works have shown
successful waste incorporation in paver block manufacturing, with fly ash being a promising cement replacement
material. Slag has also been used to replace up to 40% of cement with satisfactory results, resulting in a strength
increase of over 3% compared to normal

Keyword-Paver Block, Waste Material, Non-Traditional, Replacement, Fly ash

INTRODUCTION:

The construction industry is facing a big challenge right now. People are realizing that the way we build things, like
houses and roads, is not very good for the environment. We use materials like concrete and asphalt, which are not very
friendly to the planet. We make a lot of pollution, use up a lot of natural resources, and create a lot of trash. But there's
hope! This project has a cool idea to make things better. They want to make special paving blocks that are good for the
Earth. These blocks are made from stuff that we usually throw away, like stone dust, rice husks (the outer part of rice),
and bagasse ash (a waste product from making sugar from sugarcane).

These special blocks are much nicer to the environment. They don't make as much pollution, and they don't waste so
many resources. Plus, they help get rid of some of the waste we have lying around. As more and more people realize
that we have to stop hurting the Earth, the construction industry needs to change. This project is a step in the right
direction. It shows that we can use things that we would normally throw away to build things that are better for the
planet. It's like turning trash into treasure! So, in sim ple words, this project is trying to make the construction industry
greener by using waste materials to make paving blocks. This is good for the environment because it reduces pollution
and waste. It's a smart idea for a better. more eco-friend| y future

L.FLY ASH:

The use of fly ash in Portland cement concrete (PCC) has many benefits and improves concrete performance in both
the fresh and hardened state. Fly ash use in concrete improves the waorkability of plastic concrete, and the strength and

durability of hardened concrete. Fly ash use is also cost effective. When fly ash is added to concrete, the amount of
Portland cement may be reduced. Hence it gives economy for the project. Fly ash is a versatile material used in
concrete, improving durability and workability while reducing permeability. [t can form cement when mixed with
water if its calcium content is high. It can also be mixed with lime and water to create a substance similar to Portland
cement. Fly ash can be divided into Class F and Class C, with Class F containing melted glass particles to reduce
concrete expansion risk and increase resistance to sulphates and alkali-aggregate reactions. Class C contains more

caleium oxide, making it more effective in strengthening structural conerete. . s
P
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2.GLASS FIBER:

Glass fibers added to the concrete mix boost the material’s compressive strength by a small amount after 28 days. The
amount of glass fiber used in concrete gives some positive effect on

the material’s compressive strength. flexural strength. and splitting tensile strength. In the context of composite
materials, glass fiber serves as a reinforcing agent due to its high strength, lightweight, and resistance to corrosion?.
I's commonly used in various industries. including the marine industry, piping industries. and in the manufacturing of
products like grouts, masonry products, cellular concrete, roofing tiles, and more.

L OBJECTIVE:

l.
&
3.
4.
3

Conclusion :

To determine the suitability of constructional waste in the development of paver blocks
To evaluate the compressive strength of paver blocks,

Comparative Evaluation of Material Replacement.

Analysis of Cost Comparison of Paving Block with conventional block

To study of Comparison of Strength & weight of Paving Blocks

© The utilization of waste materials in production of paver block has productive way of disposal of waste.
® Market paving block having cost of rs17 and paving block having is 15 Rs only
o Fly ash is polluted ingredient in the nature so used in the paving block to reduce the pollution in the area.

The finishing, shape, interlocking and appearance of the paving block are good as compare to conventional
paving block.

® As compare to the concrete paving block our paving block strength is lightly less but we can use this block in
low traffic areas or where the intensity of traffic is less,

IL LITERATURE REVIEW:
1.1.Koli et al. (2016), Manufactured concrete paving block by using waste glass material. They investigated the
density of concrete decreased with increase in waste glass content and making light weight concrete. The unit weigh of
fine aggregate is also decreasing by use of waste glass content. Water absorption is also deceased with increase in
waste glass content. A decrease in flexural strength can also be seen. Increase in compressive strength by increase in
glass % from 15% to 30% glass replacement and after 45% glass replacement strength decreased. Due to internal voids
strength reduced. A decease in cost of paver block is observed.

M | .iisrgm,g;)m
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2.2. Joshi Rohit R. et al. (201 3)- A comparative study on compressive strength of blocks made by waste paper
sludge as partial replacement of with cement, concluded that the mix proportion suitable for partial replacement of
waste paper sludge is 5% to 10% strength obtained is 24.97% increased as compared to 20% & 30% replacement in 28
days. Water absorption increased by increasing waste paper sludge content. Weight of block also increased by 2,94%
in waste paper sludge ratio 0% to 10% and weight decreasing 1.01% in waste paper sludge ratio 10% to 30%.
Workability decreased by increase in waste paper sludge. Maximum use of waste paper sludge can be made with
cement provides a solution to disposal of waste paper sludge and also helps in controlling  harmful emission of
pollutants by burning the waste paper.

IIL. METHODOLOGY
Step-1: Materjal Collection and Preparation:

Step-2: Experimental Design

Step-3 Paving Block Production.

Step-4: Testing and Analysis

Step-5: Environmental Impact Assessment.

Iv. RESULTS

e As conerete is strong in compression, it is seen that the results of the proportions which taken are
comparatively good against the proportion of conventional mix.A fier 28 days of curing, the compressive strength is
19.46 N/mm2

o The finishing, shape, interlocking and appearance of the paving block are good as compare to conventional
paving block.
a As compare to the concrete paving block our paving block strength is lightly less but we can use this block in

low traffic areas or where the intensity of traffic is less.
® We use these blocks in surrounding
the temples, garden areas, foot path etc

© 2025, I]SREM | www.ijsrem.com ' |  Page3
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The present generation has a huge demand for construction materials
materials widely used in construction, it also needs an enormous numb
rapid and emergency workable concrete installation methods. World
materials. Because of that, concrete is the most extensi vely used materi
in different adverse conditions. Concrete has many advantages, but t
Ihat’s why a UK-based company introduced a solution called *Cone:

in construction worldwide. CC is a flexible material. Due to thi advant

compressive strength of the refereed specime
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Experimental Study of Concrete Canvas
Manasi A. Matiwadd', Pavan R. Maskar2, Shirish A. Lohar, Krishnat R. Kumbhar!, Prof. S, R. Wadagules
++12 B.Tech Students Civil department Dr. A. D, Shinde College of Engineering, Gadhinglaj, Maharashtra India.
“Prof of Civil department Dr. A. D. Shinde College of Engineering, Gadhinglaj, Maharashtra India.
Abstract

analytical results of CC along with the comparative study of product performance based on the results and study of cost.

Keyword-ASTM, ACI, CAC. CC
L. INTRODUCTION;

We are in an age where is an increasing need for
understanding and researching how things can be made more
durable with ease and with speed. The textile industry is one of
the fastest-growing industries in the world, The textile
industry is one of the focused areas for rescarch and
development.

Since from a very long time the construction field is playing
a very important role in the development of any country and
i is a well-known fact that the concrete is the most commonly
used construction material in a scenario in which we are
working for a long time. But as the concrete is not flexible so
it creates many difficulties in certain essential works in
construction,

I. CONCRETE: AN INTEGRAL MATERIAL
Concrete is regarded as one of the most widely used materials
in canstruction which in terms has increased the demand in the
construction field. In this continuously expanding world, the
demand for new construction techniques has been increased to
complete the construction in less time with less cost and more
effectively. The conventional method of concrete has raised
some queries regarding the cost, flexibility of concrete, and
whether it can be used in very rapid and emergency work. So,
to overcome these problems of traditional conerete leads to
the evolution of concrete canvas.

| www.ijs

The main issue is that concrete loses its flexibility while it
hardened. It loses its tensile strength. Now a day, composite
material is being increasingly used because of their specific
strength, flexibility, and stiffness and this can be altered casily
by changing fiber orientation and some other property. Thus,
the behavioral study of the composite flexible concrete sheet is
important. The concrete sheet is an upcoming revolution in the
field of civil engineering.

2. CONCRETE CANVAS:

[n 2005, Peter Brewin and William Crawford from the United
Kingdom developed a replacement material consisting of a
special sort of material that makes it flexible and named it
"Engineered Cementitious Composite” (Conerete Canvas). This
material possesses flexibility as compared the traditional
concrete. Within the flexible concrete, the coarse aggregates are
eliminated.

Concrete canvas includes a 3-D spacer fiber matrix containing
aspecifically formulated dry concrete mix. A polyviny| chloride
(PVC) backing on one floor of the cloth guarantees the cloth is
absolutely water-evidence, at the identical time as hydrophilic
fibers (polyethylene and polypropylene yarns) on the opposite
surface resource hydration with the useful resource of drawing
water into the aggregate. The material can be hydrated either by
way of using spraying or by being immersed in water. It may be
effortlessly nailed, stapled through, or covered with an adhesive
for smooth attachment to

to follow different conventional methods. Due to a rapid increase in the
er of economical investments in materials, There is no provision for very
wide, there is an increasing demand for construction and construction
al in construction. These days. concrete is being used for so many purposes
here is one drawback which is that it is not flexible when it is hardened.
ete Canvas™ to overcome this drawback. [t is hardened by hydration to form
a thin. durable, waterproof, and low-carbon concrete layer. CC effectively worked to save time and money. CC is the most up- to-date fiber material
age, the use of CC is rapidly extended. The life span of the CC is 15 to 20
years, Countries like India import CC. which is costly because of differences in materials, the process of manufacturing, and taxes. So, we
genuinely tried to prepare the CC using locally available materials, namely fibrous air mes
(PPC). The materials used for the CC were dry mix as well as the 3-D matrix in the middle and
tests such as permeability test, compressive strength test, and flexural strength

compressive strength is less than the actual compressive strength that has to be obt
due to the difference in the cement content, the actual value of the
compressive strength of the preferred mix. But at last, the maximum flexural strength of the prepared CC
specimen, Along with that, the success of the cost reduction has been seen in

h, artificial sand, and pozzolana portland cement
an impermeable membrane at the bottom. Various
tests were conducted on specimens. Although the required
ained after 28 days of curing, it is near the required value, But
n’s mix is way more than the
5 more in comparison with the referred
the end. This report expresses the theoretical, experimental, and
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different surfaces. Once set, the fibers fortify the concrete, 5q. m. concrete canvas of 8 mm thickness in India with
stopping crack propagation and imparting a secure plastic locally available material is 1304/~ only, meanwhile the
failure mode. Concrete canvas is to be had in three actual price of referred specimen varies from Rs.3600/-
thicknesses; CC5, CC8, and CC13, which can be 5, 8, and 13 to Rs 6R90/-.

mm thick respectively

(surtace to hydrate) Article No. 1 “Influences of geometric patterns of
1 ; 3-D» spacer fabric on tensile behavior of concrete

%) , SA1 canvas™.

Published by and year:- Fangyu Han, Huisu Chen, etc.
all; (2014). The designed formulation of dry cement
powder for concrete canvas, which was expected to
have both high mechanical strengths and short setting
times, was obtained by partially replacing calcium
sulfoaluminate cement (CSA). The influence of
anhydrite fineness

on the mechanical properties of concrete canvas and

30 fibve matnix Dry concrate mixi its mechanical anisotropy were both investigated.
Results revealed that increasing anhydrite content or
FVC backing fineness improves the mechanical strengths of
(water proofieyerf concrete canvas and shortened its setting times.
1. OBIECTIVE: 2.2. Article No. 2 “Concrete Cloth™.
1. To prepare the prototype of concrete canvas. Published by ?”d year:- Naraysmgn V. Vf:dh.':l; (2015).
2. To perform the tests on prototype of concrete The author briefly narrated the history of the concrete
canvas, canvas. He also gave the market availability of canvas
3. Tocompare the results and cost with with the help of data available on thfe internet. )
conventional concrete canvas. According to data available he described the strength of
concrete canvas in means of compression test (ASTM
. C473-07), 10-day compressive failure stress is 40 MPa;
Conclusion : bending test (BS EN 12467:2004), 10-day bending
failure stress 3.4 MPa, abrasion resistance (ASTM
» The maximum compressive strength of C1353-8) and tensile strength (DIN 52108).
concrete canvas is obtained from the cement Also given the methad of hydration.
and sand mix of about 21 N/mm2 which is
less in comparison with actually referred
Speciimen. Iv. METHODOLOGY
e The maximum flexural strength of concrete Step-1: Making of product with mix design by trial &
canvas is obtained from the cement and sand error method.
mix of about 12.05 N/mm2 which is more in
comparison with actually referred specimen. Step-2: Conduction of laboratory testing on the product.
= The PVC backing shows great stability step-3: Repetition of step 1 with different mix design.
against water penetration, so it serves
concrete canvas as a layer that gives an extra Step-4: Actual placement of product on required site.

advantage when used at sites.

The approximate cost required to prepare |
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V. RESULTS
o As concrete is strong in compression, it is seen

that the results of the proportions which taken are
comparatively good against the proportion  of
conventional mix.After 28 days of curing, the
compressive strength is 21 N/mm?2

® From the flexural test results, it has been found
that the material is not flexural rigid material and
hence it has been concluded that it is an elastic
material.

. After 28 days of curing, the flexural strength
is 12.05 N/mm2 with 75 mm maximum
displacement.

o The permeability test is conducted by simple
observation by pouring water into the previously

mould PVC layer with a measuring jar underneath
the mould. It is observed that no leakage of water
takes place through the PVC backing layer.

| www.jjsrem.com
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Road Safety Audit on National Highway 40 From Nandyal to Kurnool

Shubham Shivaji Nandudkar!l, Shubham Vilas Morbale2, Vinayak Deelip Naratavadekar3, Sanket Ganpati More#,
Prof. R. V. Savyanavar>

1.2,3,4 B Tech Students of Civil department Dr. A. D. Shinde College of Engineering, Gadhinglaj, Maharashtra India.
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Abstract

India has a road network of an estimated 3.3 million km, which carries nearly 65 percent of freight and 85
percent of passenger traffic. The road traffic is estimated to be growing at an annual rate of 7-10
percent, while the vehicle population is growing at a rate of 12 percent per year. A Road Safety Audit
(RSA) qualitatively estimates and reports on potential road safety issues and identifies opportunities for
improvements in safety for all road users. The Road Safety Audit consists of safety principles to the design
of a new or a rehabilitated road section, to prevent frequent occurrence of accidents or to reduce their
severity. In this project we have taken a stretch on NH-40 from Nandyal to Kurnool. Road safety audit is
carried with the help of field survey reports on road merger or di- verger, road curves, truck or bus lay by,
culverts, institutions, median, road intersections. This study follows MANUAL ON ROAD SAFETY
AUDIT (IRC:5P:88-2010). The scope of study is to identify the accident prone areas, minimize accidents
on the road and need for costly remedial work is reduce.

Keyword — RSA

INTRODUCTION

1.1 GENERAL

In todays world road and transport has become an integral part of every human being. Everybody is a road user in
one shape or the other. The present transport system has minimized the distances but it has on the other hand
increased the life risk. Every year road crashes result in loss of lakhs of lives and serious injuries to corers of
people. In India itself about eighty thousand people are killed in road crashes every year which is thirteen
per cent of the total fatality all over the world. The accident is of three types due to their effects or seriousness,
fatal accident, injury and property damage only. Man behind the wheel plays an important role in most of the
crashes.in most of the cases occur either due to carelessness or due to lack of road safety awareness of the road
user. Hence, road safety education is as essential as any other basic skills of survival.

Road traffic safety refers to methods and measures for reducing the risk of a person using the road network being
killed or seriously injured. The users of a road include pedestrians, cyclist, motorists, their passengers, and
passengers of on road public transport, mainly buses and trains. Best- practice road safety strategies focus upon
the prevention of serious injury and death crashes in spite of human fallibility. Safe road design is now about
providing a road environment which ensures vehicle speeds will be within the human tolerances for degree of
safety shall be ensured when transporting goods by road. It is of vital importance to monitor and validate the road
transportation safety, including comprehensive checks on drivers, vehicle and safety processes. Road safety is a
complex issue and there are a high number of factors and indicators involved in the accidents. The problem itselfl
is underestimated in many countries, especially in developing countries where the issue is challenging.

In India transportation is heavily dependent on the road network. In 1990s, India was among the top nations with
raising economics due to urbanisation. It has influenced in the rise of traffic volume on road. National
but carries about 40 percent of the total road traffic.
accidents. Through, India has only 1% of the total
£ accidents deathson road traffic accidents which are

highways of India are only 2% of the total road
It influenced in increase of the total worlds v,
worlds vehicle which accounts for 16% o
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generally unintended and preventable are a common risk every day to life that can happen to almost every one,
any- where. The problem of road traffic accident is increasingly becoming a threat to public health and national
development in many developing countries. Road traffic accident contributes to poverty by causing deaths,
injuries, disabilities, grief, loss of productivity and material damage.

Statistical projection show that during the period between 2000 and 2020, fatalities related to traffic accidents will
decrease with about 30%in high income countries. The opposite pattern is expected in developing countries, where
traffic accidents are expected to increase at a fast rate in the years to come. A study done in Calcutta
India, Reported that there are some host (human) factors (such as the behaviour of drivers, pedestrians and
cyclist behaviours) and seasonal factors (weather and time) that contribute to fatal road traffic accidents .
Overall, most traffic accident occurred on main roads (highways) and in the majority of cases pedestrians were
found to be at fault during crossing the road.

1.2 NEED OF STUDY

India has the second largest road network in the world with over 3 million km of roads in which 60% are
paved. On the whole, the facilities for roads users are not up to the mark, leading to the high toll of the death
victims. Road safety is emerging as a major social concern in the country in the country. The statistics are mind
boggling with an average rate of 100,000 persons dying in road accidents.

According to the report, the number of road traffic deaths across the world was unacceptably high at 1.24 million
per year and another 20 to 50 million sustain nonfatal injuries as a result of road traffic crashes. The report
says that only 28 countries, representing 449 million people (7% of the worlds population), have adequate laws
that address all five risk factors speed, driving under influence, helmets, seat belts and child restraints, India has
poor record on all the above five fronts.

Following are some of the facts related to India:

1. 85% of all road accident deaths occur in developing countries and nearly half in the Asia-Pacific region.

2. India accounts for about10 percent of road accident fatalities.

3. An estimated 1,275,000 persons are grievously injured on the road every year. Social cost of annual
accidents in India has been estimated at Rs.660000.

4. Professionalism in driver training is absent, proportion of untrained drivers is continually on the rise and a
positive driving culture is lacking.

1.3 SCOPE OF STUDY

This study includes identification of the deficit of traffic signs/markings. geometrical deficit and other road
accessories in the existing scenario of accident occurrence, and identify the need of speed regulation / alternate
measures of traffic management to access the existing section with respect to the standard IRC/HCM. .
Identification of the Black spot by using an accident data and prioritizing the hazardous zone for intervention

1.4 SUMMERY
This chapter contains small introduction about study, need of study, objective of study and scope of the wark

OBJECTIVES

ldentify engineering defects and suggests interventions. Identify and recommend facilities that can be used to
extend medical support to accident victimes quickly as possible. Identify and evaluate how technology can be
used to reduce road accidents.

CONCLUSION
Road and transportation has become an integral past=gErvery human being. The tremendous growth of both
road network and road traffic in India has miningffess is{dades but it has on the other hand increased the
life risk. This accident situation in general is seri
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40 for road safety audit, the following conclusion are summarized after carrying out different surveys and
physical observations ofthe situations pertaining to the different typical conditions and completing the detailed
analysis as shown in above chapters

From this study we have collected required data of study area. We have given some suggestions regarding to
discrepancies from the accident data

= fatality is 20% of the total accidents .

= grievous injury is 29.9% of the total accidents.

s minor injury is 50% of the total accidents .

« motor cycles .autos, cars are mostly involved in the accidents,

= motor cycles involved 25% of total accidents.

« autos involved 22% of total accidents.

= cars involved 22% of total accidents.

= buses and trucks are involved 7% of accidents in each of total accidents.

s heavy trucks involved in 10% of total accidents.

«  ftractors invelved in 4% of total accidents.

¢  bicycles involved in 3% of total accidents.

«  the maximum accidents involved in 2016.

¢ the minimum accidents involved in 2012.

= the age limit for the maximum accidents is 30-34

LITERATURE REVIEW

1.1 GENERATL

Review of literature is important in any research work. Many researchers have carried out research work in the
area of road accidents and safety. Some of them have analysed accident data in different ways. Some of them
have done Identification of Black spot zones. Some of them have worked on Road safety audit and proposed
strategies for road safety. In the present chapter literature review is carried out covering the different issues
related to the road safety.

1.2 REVIEW OF RESEARCH PAPERS

Some of the literature in which analysis of accident data has been carried out and suggestions for road safety is
given is briefly discussed here. They found some conclusion due to their research work.

Parikh V. and Dr. Jain A.M. (2014) has carried out a Road Safety Audit: Develop- ment of an accident model
for Urban area on Narol-Naroda National Highway of Ahmedabad city and developed an accident model for
urban area. The paper is having a main two goals, first is to carry out a road safety audit on a selected corridor
of urban area and second is to develop an accident model taking time of accident as a main parameter. To achieve
both of the goal- Accident data, Classified Volume count survey, spot speed survey, Road Inventory Survey has
been carried out and remedial measures are given for the corridor, The linear regression model is developed, for
that total accidents, fatal accidents, major accidents and minor accidents are considered as dependent variable and
accidents per month respected to time is considered as independent variables. After conducting Road Safety Audit
they have concluded that there is a deficiency in geometric design of corridor, absence of traffic police, not
working traffic signal, unauthorized parking at intersection. Based on accident data majority of accidents occurred
at the Narol circle, Isanpur, Ghodasae, C.T.M and

Expressway cross road. There are no traffic signals provided at any those five intersections. no provision of
service lane and parking lane from Ghodasar to Jasodanagar road. The heavy volume of auto is parked at narol
circle, Insanpur intersection and expressway Tran Rasta, this reduction in the available road space for the
through traffic congestion and ultimately leads to accidents at various critical locations. There is a need of
tapering at entrance of service lane.
A. Shalon Hakkert and Victoria Gitelman (2014) JGs
road safety research: Past achievements and future g¢f$ oy they have done survey on the
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development in road safety thinking and road safety research over the last century. This paper is giving the
details about general evolution of safety thinking as it ap- plied to road user behaviour, vehicle and road
design. From a historical consideration, a major change observed more recently both in road safety research and
in road safety activities con- cerns the emphasis shift from segmented research focused on single areas such as the
driver, the vehicle and the road, towards a systems view, Moreover examining various developments that have
occurred over years regarding road user behaviour, vehicle design and infrastructure,a clos interrelation between
road safety research abilities and road safety interventions applied can be observed. In terms of future
research, a shift in modality towards more vulnerable road users and their needs, more attention to safety
implications of denser cities, greater use of public transport, inter-modality and coordination between the spatial
development and the transportation system, can be foreseen.

Joshua Reid .Jones et. Al (2013) presented the result of field data collection con- ducted by the Utah Local
Technical Assistance Program (Utah LTAP) in conjunction with the Utah Department of Transportation. The
first step of the research was data collection from 18 road safety audits conducted throughout the state of Utah.
The purpose of this research was to provide quantification to the RSA process that would increase the benefits
gained from implementing the RSA recommendations. Benefits derived from the implementation of RSA
recommendations were found by assessing the change of risk from before and after safety improvements. The
RSA quantification tool was developed to analyse projects in both urban and rural settings. The tool showed the
different project alternatives. The quantification tool will be able to analyse the potential risk during the field
observation and after the safety recom- mendations are made. This paper proposes a seven category decision
making tool that can help quantify the potential risk observed on the roadway into a number that can be analysed,
The result shows that all of the categories having potential risk reductions after the safety recom- mendations
were made. The categories with the most reduction were centred on low cost safety improvements of
maintenance and sign improvements. The tool will help decision makers in targeting areas of the roadway that
showed high risk.

Mario De Luca et. Al. (2012) has proposed a procedure to identify these black spots. Four different road sections
were selected in Southern ltaly for the study. For each road section the accident data since 2004 to 2008 were
collected.

The good statistical fitting between the estimated parameters and those surveys confirms the validity of the
models and, at the same time, their reliability to define road safety improvements. The procedure described has
provided important clues to identify the Hazardous areas due to poor coordination of the track. The results
have shown that the procedure also works on segment other than those on which has been obtained maodels (1) and
(2). Developed model can be used to analyse more segments and to identify priority area of intervention
Thomas F. Golob et. Al (2004) has developed a tool, called FITS (Flow Impacts on Traffic Safety)
which can be used to assess the changes in traffic safety tendencies that result from changes in traffic flow,
The tool use data from single inductive loop detectors, converting 30-second observation of volume and
occupancy for multiple freeway lanes into flow regimes. Each regime has a specific pattern of crash types,
which were determined through nonlinear multivariate of over 1,000 crashes on freeways in Southern California.
This research may provide the foundation to forecast the crash rates, in terms of vehicle miles of travel, for
vehicle that are exposed to different traffic flow conditions. Data covers that occurs in six major freeway
routes in Orange county, California, during calendar year 1998 which were drawn from the Traffic Accident
Surveillance and Analysis System (TASAS) database which covers all police- reported crashes on the California
State Highways System. Other applications might be compare the same section of roadway during different time
periods or under different weather/lighting condition. FITS applies only to urban freeways with at least three
lanes in each directions but validation has not yet been conducted, so we cannot confirm the degree of spatial
transferability. FITS provides information as to which types of crashes are more likely under different types of
traffic flow, but does not forecast crash rates.
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METHODOLOGY

The completion of any work needs planning before starting a work. The methodology of work is part of that
planning phase and that is why it is necessary to develop methodology of work. It covers the whole work which is
going to be carried out for the completion of thesis. The first step in methodology is to identify the problems; it
covers the subject of wark. The next is literature review, in this step the previous years works on that subject are
collected and has been studied carefully. The third step is to select stud area for implementing thought of work
and it should be suitable for the objective. After the selection of study area the work should be decided. For
achieving that goal the data collection and data analysis is carried out. Once the data analysed. on the bases of
analysis results some remedial measure for road safety is going to be suggested. Last step is to give conclusion
of this work done. Complete flowchart of each activity showing various stages involved is shown in Fig.

RESULT

« Tinfic data

= Road

Iy entory
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Road and transportation has become an integral part of every human being. The tremendous growth of both
road network and road traffic in India has minimized the distances but it has on the other hand increased the
life risk. This accident situation in general is serious. From the study carried out in the Nandyal to kurnool on NH-
40 for road safety audit, the following conclusion are summarized after carrying out different surveys and
physical observations of the situations pertaining to the different typical conditions and completing the
detailed analysis as shown in above chapters

From this study we have collected required data of study area. We have given some suggestions regarding to
discrepancies from the accident data.
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Abstract: Climate change has emerged as a eritical factor
influencing the availability, distribution, and quality of global
water resources. This project investigates the relationship between
climatic variables such as temperature, precipitation, and extreme
weather events—and their impacts on surface and groundwater
systems. Using historical climate data and water resource records
from selected regions, the study identifies significant trends in
rainfall variability, river discharge rates, and groundwater levels,
Using historical elimate data, hydrological modeling, and ease
studies, the study analyzes regional valnerahilities and potential
future scenmarios. The findings highlight the wrgent need for
adaptive water resource  management strategies to  ensure
sustainability, resilience, and equitable aceess in the face of climate
variahility. This research underscores the importance of
integrating climate science into water policy and infrastructure
Manning. This project studies how changes in climate, like rising
temperatures and  changing rainfall patterns, affect water
resources such as rivers, lakes, and groundwater. It explains how
climate change can lead to water shertages, floads, and changes in
water quality. The goal is to understand these effects und suggest
witys Lo manage waler resources better for the future. Climate
change poses significant challenges to globol water resources,
affecting their availability, quality, and distribution. This project
investigates the relationship between climatic variables such as
temperature rise, altered precipitation patterns, and extreme
weather events and their impact on surface and groundwater
systems, It explores how these changes influence hydrological
cyveles, water supply for agriculture, industry, and domestic use,
and the risk of water scarcity and floods. By analyzing data trends
and case studies, the project sims to highlight the urgency of
adaptive water management strategies and sustainable resource
planning in the face of a changing elimate.

Keywords: Climatic change, water resources.

1. Introduction

Water is one of the most essential natural resources for life,
agriculture, industry, and ecosystem balance. However, its
availability and quality are increasingly threatened by the
effects of climate change. Over the past few decades, significant
changes in temperature, precipitation patterns, and the
frequency of extreme weather events have disrupted
hydrological cycles worldwide. These disruptions have led to
altered river flows, shrinking glaciers, reduced groundwater
recharge, and more frequent occurrences of droughts and
floods, Understanding the climatic impact on water resources is
crucial for developing sustainable water management practices

*Corresponding authar; shivrajingalel | 80z mail com

and ensuring long-term water security. This project aims to
analyze the extent to which climatic factors influence water
resource availability and behavior, By examining historical
climate and hydrological data, and reviewing current scientific
literature, this study seeks to identify key trends and patterns
that highlight the vulnerability of water systems to climatic
changes. The objective is to inform policy recommendations
and adaptive strategies that can help mitigate risks and promote
sustainable water use in the face of a changing climate.

2. Future Scope

The study of climatic impacts on water resources opens
several avenues for future research and practical
implementation. The future scope of the project "Climatic
Impact on Water Resources" is both vast and critical,
considering the growing concerns around climate change and
water security. As global temperatures continue to rise, this
project can be expanded to include predictive maodeling using
advanced climate and hydrological data to forecast long-term
changes in water availability. It can also explore regional and
seasonal variations in climate impact, aiding in the development
of localized water management strategies. The integration of
remote sensing and GIS technologies can enhance the accuracy
of watershed analysis and drought/flood prediction.

Advanced Modeling and Forecasting
Regional and Micro-Scale Studies
Integration with GIS and Remote Sensing
Climate-Resilient Infrastructure Planning
Policy and Decision Support Tools
Community Engagement and Education
Interdisciplinary Approaches

BRI e e

3. Objectives

I. To analyze the relationship between key climatic factors

(e.g., temperature, rainfall, and extreme weather events)

and water resource availability,

To assess the impact of climate variability on surface

water and groundwater levels over a defined time period.

3. To identify trends and patterns in hydrological changes
linked to climate change using historical data.

4. To evaluate the potential risks posed by climate change
on regional water security and sustainability.

]
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5. To recommend adaptive strategies and policy measures
for effective water resource management under changing
climatic conditions.

4. Necessity of the Project

Understanding the impact of climate change on water
resources has become increasingly eritical due to growing
concerns over water scarcity, extreme weather events, and
unsustainable water use. As global temperatures rise and
weather patterns become more unpredictable, the availability
and quality of freshwater are being significantly threatened,
This project is necessary to:

*  Address Water Security Challenges

= Support Policy and Planning

= Promote Sustainable Resource Management

= Raise Awareness and Build Resilience

= Encourage Scientific and Technological Innovation

5. Methadology

Aarrt stotdge
P

i Bt Toimbyiant
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Fig. 1. Chmatic changes n water resources (water cvele)
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The methodology for this project involves a multi-step
approach  combining data collection, analysis, and
interpretation to assess the climatic impact on water resources.
The methodology for the project "Climatic Impact on Water
Resources” involves a comprehensive approach combining data
collection, analysis, and modeling. Firstly, historical climatic
data such as temperature, precipitation, and humidity will be
gathered from meteorological departments and satellite sources.
Simultaneously, hydrological data including river flow,
groundwater levels, and reservoir capacities will be collected
from water resource management authorities. The study area

International Journal of Research in Engineering, Science and Management, VOL. &, NO. 4, APRIL 2025 35

will be selected based on climatic vulnerability and water
resource dependency.

Problem Definition

Data Collection

Data Preprocessing

Trend and Correlation Analysis

Hydrological Modeling (if applicable )

Visualization and Interpretation

Canclusion and Recommendations

N e —

6. Conclusion

This project highlights the significant influence of climate
change on water resources, emphasizing the growing
challenges posed by changing temperature patterns, altered
precipitation cycles, and the increasing frequency of extreme
weather events. The analysis demonstrates that climate
variability directly affects both the quantity and quality of water
available for agricultural, industrial, and domestic use. It
underscores the urgent need for adaptive strategics in waler
resource management, including better forecasting systems,
sustainable usage practices, and climate-resilient infrastructure.
By understanding these climatic impacts, stakeholders can
make informed decisions that promote long-term water
securily. The study serves as a foundation for further research
and policy development aimed at mitigating the risks and
enhancing the resilience of water systems in a changing climate.
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Prof. K. K. Gurave
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Abstract
Monofilament fibers have emerged as a promising additive for concrete. offering significant

improvements in strength. durability, and resistance to cracking and degradation. The primary
Objective of this research is to provides an overview af the properties and applications of monofilament
fibers in concrete. highlighting their benefits and potential uses. The effects of monofilament fibers on
conerete's mechanical properties. such as tensile strength. flexural strength. and impact resistance. are
discussed. Additionally. the research explores the role of monofilament fibers in reducing shrinkage
cracking, improving thermal cracking resistance. and enhancing fatigue performance. Sustainability of
conerete is affected by cracks which are praved 1o be detrimental for durability properties they tend to
propagate under the influence of loads and result in entry of aggressive agents from surrounding
environment. Monofilament fiber in conerete act as crack arrester along with altering the fresh and
hardened properties due to improper packing and dispersion issues which has adverse effect on
conerete.Finally. the abstract highlights the significance of continued research and development in this
field to unlock the full patential of monofilament fibers in advancing the performance and

sustainability of concrete structures.

INTRODUCTION:

Conerete is one of the most versatile building materials. The advantages of using concrete include
high compressive strenath. good fire resistance. high water resistance. low maintenance. and long
service life. The disadvantages of using concrete include poar tensile strength. low strain of fracture
and formwork requirement. The major disadvantage is that concrete develops micro cracks during
curing. Hence fihers are added to concrete to avercome these disadvantages. Monatilament fibers is
a type ol synthetic fibers used in concrete to improve its strength. durability, and resistance to
cracking. Here are some benefits and characteristics of using monofilament fibers in concrete.
Purpose of research work: The purpose of research on maki ng concrele using monolilament
concrete could be to explore its potential benefits, such as increased tensile strength, crack resistance.
and durability compared to traditional concrete. Researchers might be investigating how the addition
and its perlormance .
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of monofilament fibers affects various properties of
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Role of fiber: Polypropvlene fibers hinder the generation and propagation t::'r“|11iuraa:£:_1';1ulcs in
concrete. It plays the role of supporting aggregate, And its effect is o prevent the setilement of the
coarse and fine aggregate. That is the coarse aggregate sinks first. and then the fine bone material,
Meanwhile, polypropylene fibers can also reduce Waler precipitation on the concrete surface

OBJECTIVE:

| To study the mechanical properties and durability of FRC.
2.To examine FRC resistance to cracking,shrinkage and impact.
3.To assess FRC suitability for construction application.

LITERATURE REVIEW:

Kolli Ramujee (2013)

The interest in the use of fibers for the reinforcement of composites has inereased during the last
several years, A combination of high strength. stiffness and thermal tavorably characterizes the
fibers. In this study. the results of the strength properties of Monofilament reinforced concrete
have been presented. The compressive strength. splitting tensile strength of concrete samples
made with dilferent fibers amssounts varies from 0%, 0.5%. 1%. 1.5% and 2.0% were studied.
The samples with added Polypropylene fibers of 1.5 % showed better results in comparison with

the others,

Milind V. Mohad (2015)

This paper presents an experimental study on performance of Monofilament fiber reinforced
conerete. In this study deals with the effects of addition of various proportions of polypropylene
fibers on the properties of High strength concrete (M30and M40 mixes). An experimental
program was carried out to explore its effects on compressive, tensile. flexural strength under
different curing condition. The main aim of the investigation program is to study the effect of
Monofilament fiber mix by varying content such as 0%, 0.5%. 1%. 1.5% & 2% and finding the
optimum Manofilament fiber content, A notable increase in the compressive, tensile and flexural

strength was observed. However, further investigations were highly recommended And should
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METHODOLOGY:

Step I-Design the concrete mix by recommended standards or established procedures.

Step 2- Measure all materials accurately using the weighing balance.

Step 3- Thoroughly mix the dry ingredients in a clean mixer. Gradually add water while mixing to
achieve a uniform and workable concrete mix,

Step 4- Casting Specimens,

Step 3-Curing should be done.

Step 6- Carefully remove the specimens from the molds after 24 hours.

Step 7- Compressive Strength Testing.

Conclusion:

Using monofilament fibers in structural concrete offers several advantages. Firstly. they enhance the
toughness and durability of conerete by reducing eracking and controlling crack widths, This helps
in improving the overall performance and longevity of the concrete structure. Secondly.
monafilament fibers can also improve the impact resistance of concrete, making it more suitable for
applications where impact loading is a cancern. Additionally, monofilament fibers can provide better
resistance to shrinkage cracking. which is particularly beneficial in large conerete pours or in
situations where drying shrinkage is a concern. Overall. the use of monolilament fibers in structural
conerete can result in more robust and durable structures with improved mechanical properties and
enhanced durability. However, it's essential to carefully consider the specific requirements of each
project and consult with structural engineers to determine the most suitable fiber type. dosage. and
mix design for optimal performance.

RESULTS:

In this study the value of compressive strength for different replacement of Monofilament fiber
(0.3%, 0.75%, and 1%) at the end of the curing periods (7 days, and 28 days) are given in the above
table.. This shows the variation of compressive strength with Monofilament fiber replacement at
different curing ages respectively. The compressive strength at 0.75% Monofilament fiber
replacement is satisfying, While the 1% replacement of Monofilament fiber does not fulfill (he

requirements,
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“LOW WEIGHT SUSTAINABLE CONCRETE WITH BAGASSE ASH”

Vaishnavi N. Bhat 1, Avinash T. Bhosalez, Prof. A. §. Madakariz

14 B.Tech Students Civil department Dr. A, [ Shinde College of Engineering, Gadhinglaj, Maharashtra India,
‘Profof Civil department Dr. A. D, Shinde College of Engineering,
Gadhinglaj, Maharashtra India,

Abstract
The construction industry faces significant challenges due to the environmental impact of cement production, which
contributes to high CO: emissions and the depletion of natural resources. This project investigales the development of low-
weight, sustainable concrete by partially replacing Portland Pozzolana Cement (PPC) with Sugarcane Bagasse Ash
(SCBA), a waste by-product of the sugar industry, SCBA, rich in silica and alumina, exhibits pozzolanic properties,
making it a promising supplementary cementitious material.
Sugarcane bagasse is the fibrous residue left after the extraction of juice from sugarcane, This byproduct is often disposed
of through burning, which generates ash (SCBA). SCBA contains a high proportion of silica, alumina, and other minerals
that exhibit pozzolanic properties, making it a suitable candidate for replacing cement in concrete. As environmental
concerns regarding waste disposal and resource utilization grow, SCBA offers a potential solution to both problems. Not
only does it reduce the reliance on PPC, but it also helps mitigate the environmental pollution associated with sugarcane
processing,
In this study, concrete mixes were prepared by replacing PPC with SCBA at different percentages (10%, and 20% by
weight) and incorporating lightweight aggregates such as pumice and expanded clay to reduce the overall density of the
concrete. The mixes were evaluated for key properties including workabi lity, compressive strength, density, and water
ahsorption.
The results showed that SCBA positively impacted the mechanical properties of the concrete up to 10% replacement, with
an improvement in compressive strength and durability, The use of lightweight aggregates effectively reduced the density
of the concrete, making it suitable for non-load-bearing structures and applications where weight reduction is crucial.
However, beyond 15% SCBA replacement, a slight decline in strength was observed, suggesting an optimal replacement
percentage of 10%,
This project demonstrates that the use of SCBA in concrete not only helps in the sustainable disposal of agricultural
waste but also contributes to reducing the environmental impact of cement production. The findings highlight a feasible
and cost-effective approach to producing eco-friendly concrete, offering a balance between strength, weight reduction,
and sustainability for future construction applications.

Keyword-PPC, SCBA

©2025,[JSREM | www.ijsrem.com
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I. INTRODUCTION:

1.1 Concept of light weight concrete-

Lightweight conerete is a special type of concrete that has a
lower density compared to conventional concrete. Typically,
its density ranges from 300 to 2000 kg/m*, whereas normal
concrete has a density of around 2400 kg/m*. This reduction in
weight is achieved by using lightweight aggregates such as
pumice. expanded clay, vermiculite, or by incorporating air

through foaming agents or air-entraining admixtures. One of

the emerging sustainable alternatives is the use of agricultural
waste materials like Sugarcane Bagasse Ash (SCBA), which
not only helps in reducing the weight but also pramotes eco-
friendly construction practices.

The main advantages of lightweight concrete include reduced
dead load on siructures, improved thermal and acoustic
insulation, befter fire resistance, and easier handling during
transportation and construction. [t is particularly useful in
high-rise buildings. precast structures, roof insulation, and
non-load-bearing walls. Despite being lighter, careful mix
design and proper selection of materials can result in
satisfactory compressive strength for various structural and
non-structural applications. The use of SCBA ag a partial
cement replacement further enhances its sustainability by
utilizing industrial waste and reducing the overall carhon
footprint of construction, Lightweight concrete is thus an
innovative and practical solution for modern, sustainable
building projects.

1.2 Concept of Sugarcane hagasse ash-

Sugarcane bagasse ash is a byproduct of burning sugarcane
bagasse in power plants or industrial processes. It contains
silica and alumina, making it a pozzolanic material that can
react  with calcium  hydroxide to form cementitious
compounds. As a supplementary cementitious material,
Sugarcane bagasse ash can be used in concrete production,
reducing the amount of cement required and promoting
sustainable construction practices, This can lead o cost
savings, improved durability, and reduced environmental
impact,

Utilizing sugarcane bagasse ash in construction also helps
iduce waste and promotes a more circular economy.
rowever, its properties can vary depending on the source and
processing conditions, and it may require processing and
treatment to enhance its propertics.

G
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Sugarcane bagasse ash

1.3 Sugarcane bagasse ash

The construction industry is a leading consumer of natural
resources and a major contributor to global environmental
concerns, particularly due to the widespread use of cement in
conerete production. Cement production alone accounts for

©2025, [JSREM |,
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approximately 8% of global C0: emissions, leading to an urgent need
for sustainable solutions to reduce the environmental footprint of
construction materials. As part of the global effort to develop more
sustainable  building materials, the construction industry  is
increasingly turning towards agro-industrial by-products as partial
substitutes for traditional cement. Among these, Sugarcane Bagasse
Ash (SCBA), a by-product of the sugar industry, has emerged as a
promising material due to its pozzolanic properties, making it an ideal
candidate for cement replacement in concrete, § ugarcane is one of the
most widely grown crops globally, with India and Brazil being the
largest producers. The sugar industry generates significant amounts of
waste, with Sugarcane Bagasse (the fibrous residuc left after Jjuice
extraction) accounting for about 30% of the sugarcane mass.

While a portion of this bagasse is used for energy generation, a large
amount is discarded, contributing to environmental pollution. The
controlled combustion of bagasse results in Sugarcanc Bagasse Ash
(SCBA), which contains high levels of reactive silica, making it a
valuable resource for enhancing concrete properties when used as a
partial substitute for cement. SCBA not only provides a sustainable
solution to manage this agricultural waste but also helps reduce the
carbon footprint associated with cement production.

In addition to the environmental benefits of utilizing SCBA, another
critical aspect of sustainable concrete is reducing its weight,
particularly for applications that requirte non-load-bearing or
lightweight structures. This is especially crucial for the construction
of high-rise buildings, precast concrete elements, and structures in
seismic zones where lower density materjals are preferred.
Lightweight aggregates such as pumice, expanded clay, or perlite can
be incorporated into the concrete mix to reduce the overall weight
without compromising its structural integrity. By replacing a portion
of conventional cement with SCBA and using lightweight aggregates,
this project aims to develop a form of concrete that is both
environmentally friendly and structurally efficient.

This research investigates the use of SCBA as a partial replacement
for cement in lightweight concrete mixes. The study explores various
replacement percentages, such as 10%, and 20%, and their effects on
the compressive strength, density, durability, and workability of the
concrete. The project also examines the use of lightweight aggregates
to further reduce the weight of the concrete while maintaining its
strength and durability. The overall goal is to find the optimal mix
that strikes a balance between strength, sustainability, and reduced
weight,

The significance of this research lies in its potential to contribute to
the development of more sustainable, cost-effective, and eco-friendly
construction materials. By utilizing industrial and agricultural waste,
this approach not only helps in reducing environmental pollution but
also provides a viable solution to the growing demand for concrete in
the construction industry. all while reducing the reliance on
conventional cement production. The use of SCBA in concrete not
only supports the circular economy by reusing waste materials but
also contributes to the averall reduction in CO: emissions associated
with concrete production,

Through this work, we aim to demonstrate how agro-industrial by-
products like SCBA can play a key role in advancing sustainable
construction practices,

1.4 Sugarcane Bagasse Ash (SCBA)

A by-product of the sugar industry, is gaining recognition as a viable
substitute for cement. SCBA is produced by the controlled
combustion of sugarcane bagasse, the fibrous residue left after the
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produced is significant, and its disposal presents an
environmental challenge. SCRA is rich in reactive silica,
which imparts pozzolanic properties to the ash, making it an
ideal material to replace cement in concrete, Using SCBA not
only addresses waste disposal issues but also contributes to
lowering the carbon emissions associated with  cement
production.

In addition to reducing the carbon footprint, lightweight
concrete has gained increasing importance in construction,
especially in high-rise buildings, precast elements, and in
earthquake-prone regions where reduced structural weight is
desirable. The use of lightweight aggregates such as pumice,
expanded clay, or perlite can significantly reduce the density
of concrete without compromising  its strength. When
combined with SCBA as a cement replacement, lightweight
aggregates can  further enhance the Sustainability and
performance of concrete, making it both eco-friendly and
structurally efficient,

Beyond environmental benefits, SCBA also contributes to
improving the durability and performance of concrete. Several
studies have shown that concrete conlaining SCBA exhibits
enhanced properties such as increased compressive strength,
water tightness, and resistance to aggressive environmental
factors. As SCBA can replace cement in varying proportions,
its incorporation provides flexibility in concrete mix design,
allowing for tailored solutions to meet specific performance
criteria,

The global production of sugarcane, particularly in countries
like India, Brazil, and China, continues to rise, leading to
increasing amounts of SCBA waste. In India alone, the sugar
mdustry produces approximately 10 million tons of SCBA
each year, much of which is left unutilized, As a result. finding
viable uses for SCBA has become a priority, both to manage
waste and reduce environmental pollution. The use of SCBA
as a partial replacement for cement presents an effective
solution, not only promoting the circular economy but also
advancing sustainable construction practices.

The objective of this research is to investigate the feasibi lity of
producing lightweight concrete by incorporating SCBA as a
partial replacement for cement and introducing lightweight
aggregates, The study aims to evaluate the effects of different
+CBA replacement percentages on the compressive strength,
workability, and durability of the concrete. By developing an
optimal mix design, this rescarch seeks to balance the benefits
of reduced weight, enhanced sustainability, and improved
performance, contributing to the broader goal of creating more
environmentally friendly and resource-efficient construction
materials,

Moreover, the global demand for concrete continues to
increase, driven by the rapid pace of urbanization and
infrastructure development. As a result, the use of alternative
materials such as SCBA is hecoming an essential strategy to
ensure the availability of sustainable construction materials
while minimizing the impact of concrete production on the
environment. This research highlights the potential of agro-
industrial waste, specifically SCBA, to help reduce the
consumption ol natural resources, lower COy enmissions, and
contribute 1o the development of sustainable, low-carbon
cancrele.

©2025,SREM  |wwwijsremcom
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1.5 Scope of the work-

The of the present work is to carry out a detailed analysis of the
following sub-systems for the prescribed conditions

| Concrete mix design for M35grade of concrete

2. Casting of concrete cubes of M35 grade of concrete with
different percentages of Sugarcane Bagasse Ash ( 10%,20% )
Cubes are subjected to normal & Hel curing.

4. Testing of specimens at various ages.

Plotting graphs and comparing the compressive strengths of
sugarcane bagasse ash blended concrete cubes in normal and
HC] curing.

-l

L

OBJECTIVE

* To analyze PPC concrete for waorkability, setting time and
mechanical property of concrete.

*  To analyze the effects of SBCA on the workability, setting time
and mechanical properties of concrete.

*  Tomake low weight sustainable concrete,

CONCLUSION

The use of SCBA as partial cement replacement in lightweight
concrete proved effective, achieving reduced self-weight and
sustainable use of agricultural waste,

SCBA can be effectively used as a partial replacement for
cement up to an optimal percentage (typically 10-20%) without
significantly compromising the compressive strength of concrete.
The incorporation of SCBA contributed to the reduction in
density, thereby producing lightweight concrete suitable for non-
structural and low-load bearing applications.

SCBA, being a pozzolanic material, improved the long-term
strength and durability characteristics due to the continued
hydration process.

The use of SCBA in concrete promotes sustainable construction
practices by reducing the dependency on Portland cement.
lowering CO: emissions, and providing a value-added use for
agricultural waste.

Overall, SCBA-based lightweight concrete offers a cosi-effective
and eco-friendly alternative for conventional concrete in
appropriate applications

O

o

o

LITERATURE REVIEW

ENGINEERING SCIENCE AND TECHNOLOGY
INTERNATIONAL RESEARCH JOURNAL, VOL.3, NO.3,
SEP, 2019

Department of Civil Engincering Mehran University of
Engineering and Technology Jamshoro 4Department of Civil
Engineering Hyderabad College of Science & Technology
Hyderabad

This experimental study explores the use of Sugarcanc Bagasse Ash
(SCBA) as a partial replacement for fine aggregate in concrete to
reduce costs, SCBA was substituted at 0%, 10%, 20%, 30%, and 40%
by dry weight of fine aggregates. A total of 60 concrete cylinders
(1:2:4 mix, 0.50 water-cement ratio) were cured for 7 and 28 days
and tested using a Universal Testing Machine (UTM). Results
showed a decrease in shump value with increased SCBA content. The
compressiye T aing ngth of concrete improved by 7.90% and

" SCBA replacement after 28 days,
as an effective partial replacement
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2.1 Sajjad Ali Mangil , Jamaluddin N1 , Wan Ibrahim M
H1 , AbdHalid Abdullahi + A S M Abdul Awall
Samiullah Sohul and Nizakat A2 I Jamilus Research
Centre, Faculty of Civil and Environmental Engineering,
UniversitiTun Hussein Onn Malaysia, 86400 BatuPahat,
dohoar, Malaysia

This study examines the suitability of Sugarcane Bagasse Ash
(SCBA) as a partial cement replacement in M15 and M20
concrete mixes. SCBA was substituted at 0%, 5%, and 10% by
weight, and cylindrical specimens (150 mm = 300 mm) were
tested after 7, 14, and 28 days. Results showed that
incorporating SCBA increased compressive strength, with
M20 conerete achieving a 12% strength gain at 5% SCBA
replacement. The findings suggest that 5% SCBA replacement
is optimal for strength enhancement while also improving
concrete workability.

2.2 INTERNATIONAL JOURNAL OF
RESEARCH THOUGHTS ( IICRT)

An International Open Access, Peer-reviewed, Referced
Journal Yuvraj Rathaur, "Yashshulla, Arpita Yadav,
Anand Bhatt U, G. Student, U.G, Student, U.G. Student
Assistant Professor Department Of Civyil Engineering. Axis
Institute Of Technology and Management, Rooma
Kanpur, India |. Bangar Sayali 5. et al. (2017) [1]

Bagasse ash was sieved through a 150-micron sieve, and the
passing fraction was used as a partial cement replacement in
ratios of 2%, 4%, 6%, 8%, and 10% by weight. Ordinary
Portland Cement (OPC) 53 grade was used. The study
analyzed workability for fresh concrete and compressive
strength at 7 and 28 days. Findings showed that replacing
cenent with SCBA improved strength while reducing cement
consumption. The study concluded that SCBA is best utilized
a5 a cement additive rather than landfill waste,

CREATIVE

2.3 Lathamaheswari et al. (201 7) (2]
Cement was replaced with SCBA in percentages of 2.5%,
5.0%, 7.5%, 10%, and 12.5%. Workability was not
significantly affected by the increase in SCB replacement. The
aptimal replacement level for compressive and tensile strength
as found to be 10%. Flexural strength increased at 12.5%
SCBA replacement. The study concluded that SCBA can
effectively replace cement up o 10% without compromising
concrete properties,
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METHODOLOGY
1.Material used for the research-
Cement. The ordinary Portland cement (ASTM C150 Type-l1) was
used in this research to prepare the control specimens.
Fine aggregate. Fine aggregate (commonly known as hil] sand)
free from debris were brought from nearby having 2.61 of specific
gravity and size below 4.75 mm were used.
Coarse Aggregate. Coarse aggregate, commonly known ag
crushed aggregates, was also sourced locally. It had a specific
gravity of 2.65 and a nominal maximum size of20 mm,
Water. Palatable water available within the campus laboratory was
used for mixing and curing the concrete cylinders.
Sugarcane Bagasse Ash,
2.Casting of specimen
For the experimental analysis, a total of 36 concrete specimens
were cast . Each specimen was cylindrical in shape, with a diameter
of 150 mm and a length of 300 mm. Concrete mixes were prepared
according to the grades specified. The conerete cylinders were then
cured for 7, 14, and 28 days. During the preparation of the concrete
cylinders, the slump test was conducted for each grade of NSC and
after replacing SCBA in the concrete,
3. Results and discussion
1.Slump test
2.Compressive strength of concrete
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RESULTS

® A gradual decrease in compressive strength was observed with increasing SCBA content for 20-day curing periods,

= Despite this reduction, mixes with up to 10% and 20% SCBA replacement (M20) maintained a 20-day strength of 13 MPa,
which is structurally sufficient for many general construction applications.

¢ The M20 mixes strike a practical balance between strength and sustainability, offering reduced cement usage while still
achieving reliable compressive performance.

e The results support the feasibility of using SCBA as a supplementary cementitious material in lightweight sustainable
conerete production, contributing to eco-friendly construction practices.

= Thus, SCBA can be recommended up to 10% and 20% replacement in concrete mix designs aimed at sustainability without
significantly compromising compressive strength

©2025,JSREM | www.ijsremcom DO ' | | Pages



© 2024 JETIR April 2024, Volume 11, Issue 4 www.jetir.org (ISSN-2349-5162)

JETIR.ORG
serie » JOURNAL OF EMERGING TECHNOLOGIES AND

A 3,

INNOVATIVE RESEARCH (JETIR)

An International Scholarly Open Access, Peer-reviewed, Refereed Journal

Lifting Trolley for Easy Mounting
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Abstract : Hydraulic Trolley is the device used or carrying load or to transport the material from one point to another. For
different types of application various types of trollies are available in the market. Depending upon the specific use the one will
select the trolley, but it is limited to do a specific work, To overcome this problem, a new trolley was designed which could be
used for multi-purpose. There are many types of trolley availuble in the market for various fields like airport, shopping malls,
industrics, hospitals ete. to carry the heavy or light loads, This paper contains the development of trolley, which includes design
on the basis of creativity skills and fabrication, which can' be used for more than.one type of task. The trolley designed is the
integration of airport trolley and shopping mall trolley. One more advantageous feature added to the design was a motorized
wheel which reduces the human effort for carrying of load and also it can be operated manually if required.

Index Terms — Hydraulie, Trolley, Lift.

I. INTRODUCTION

The structure of this thesis is planned as follows: in the first par, the theory is presented. It consists of several topics concerning
overall of lifting tables of scissors type, things that are needed for the design, principles of working, technical characterization and
others.

The first part is needed to give a general concept of the subject and after that comes the practical part which presents and
explains how to perform the knowledge. It contains the 3D model of the lifi, caleulations of the load, several diagrams, charts, and
stress calculations, which confirm the viability-and validity of the theory part.

Such a thesis structure was chosen as the most appropriate and suitable for the chosen topic. Tt allows increasing knowledse by
appealing to the literature and adding an individuality of the author by making him solve an actual practical problem using own
approach, ‘

The scissors elevator is an elevator with a system of levers and hydraulic cylinders on which the metal platform is capable of
moving in the vertical plane. This is achieved by using of linked, folding supports in a'crisscross pattern, called seissor mechanism

The hydraulic lifi was chosen as a subject of the thesis because it is a perfect example of mechanical engincering field. This
mechanism combines a result of several main fields of cngincering and at the same time, it is simple and accessible for
understanding. The construction and load distribution represent statics and strength of material subjects, the hydraulic cylinder and
the control unit involve knowledge of hydraulic systems and automation. Material science is important for selection of a suitable
material as well as knowledge of 3D modeling.Also, scissors lift is an integral part of most of the workshops and building objects.
The key advantage of lifis is that they even offer the best way to organise a technological and industrial process. Besides, almost all
lifts give the possibility to change the place of their installation without much effort, which is imporant in the frequently changing
conditions in the production process these days..

II. STATEMENT OF THE PROBLEM

A problem remains a problem until a solution is offered, With the limitations encountered in the use of Cranes, ropes, ladders,
scaffold and mechanical scissors lifts in getting to elevated height such as the amount of load to be carried, conformability, time
consumption, much energy expended ete. the idea of a hydraulically powered scissors 1ift which will overcome the above stated
limitations is used.

III. LITERATURE REVIEW

Hydraulic lifting trolly is a device to raise something, such as worker, materials or objects to a certain height as desired,
However, if the scissor lift is designed, manufactured and maintained in accordance properly, it will improve job performance,
productivity and safety factor, Unfortunately, there are still many accidents that occur due to the lack of safety factors in the design,
Some of these factors are scissor-speed, heavy load which not appropriate and the material strength. It is necessary to design highly
appropriate to det¢rmine the sizes and strength on this device. (Ren G.Deng, 2012)

Every part of the machine cannot move to a position corresponding to the desired to move a component. Some of them are
aerial lifts, boom lifts, scissorlift, towable elevator used 10 move a material or device to different directions as desired. A scissor lift
is a portable, easily extended and compressed, used for safe operating machine, (M. Kiran Kumar, 2016)

Mans quest for improvement has never been satisfied. The drive towards better and greater scientific and technological outcome
has made the world dynamic. Before now, several scientist a ipgiTrs-have done a lot of work as regards the scissors lifi in
general, A review of some of that work gives the design and ! raulic scissors lift a platform.
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IV. DEFLECTIONS IN SCISSORS LIFT

Deflection Defined

Deflection ip scissors lifts can be defined as the resulting change in elevation of all or part of a scissors lift assembly, typically
measured from the floor to the top of platform deck, whenever loads are applied to or removed from the lift.

ANSI MH29.1 - Safety Requirements for Industrial Scissors Lifts states that all industrial scissors lifts will deflect under load™.
The industry standard goes on to outline the maximum allowable deflection based on platform size and number of scissors
mechanisms within the lift design.

What Causes Deflection?

Before attempting to discuss how to limit scissors lift deflection, it is important to understand the contributing factors to a lift's
total deflection. An open, or raised, scissors lift acts very much like a spring would — apply a

load and it compresses, remove a load and it expands. Each component within the scissors lift has the potential 1o store or
release energy when loaded and unloaded (and therefore deflect). There are also application-specific characteristics that may
promote deflection. Understanding these Top 10 root causes helps to pinpoint and apply effective measures to limit deflection.

Scissors Legs

Leg deflection due to bending is a result of stress, which is driven by total weight supported by the legs, seissors leg length, and
available leg cross section. The longer the scissors legs are, the more difficult it is to control bending under load. Increased leg
strength via increased leg material height does improve resistance to deflection, but can create a potentially undesirable increased
collapsed height of the lift.

Platform Structure

Platform bending will increase as the load's center of gravity moves from the center (evenly distributed) to any edge
(eccentrically loaded) of the platform. Also, as the scissors open during raising of the lifi, the rollers roll back towards the platform
hinges and create an increasingly unsupported, overhung portion of the plitform assembly. Eccentric loads applied to this
unsupported end of the platform can greatly impact bending of the platform. Increased platform strength via increased support
structure material height does improve resistance to deflection, but also contributes to an increased collapsed height of the Tift,

Base Frame E

Normally, the lift’s base frame is mounted to the floor-and should net experience deflection. For those cases where the scissors
lift is mounted to an elevated or portable frame, the potential for deflection increases. To effectively resist deflection, the base
frame must be rigidly supporied from beneath to support the point loading created by the two scissors leg rollers and the two
scissors leg hinges.

Pinned Joints

Scissors lifts are pinned at all hinge points, and each pin has a running clearance between the O.D. of the pin and the LD. of its
clearance hole or bushing. The more scissors pairs, or pantographs, that are stacked on top of each other, the more pinned
connections there are to accumulate movement, or deflection, when compressing these running clearances under load.

Hydraulic Circuit — Air Entrapment

All entrapped air must be removed from the hydraulic circuil through approved “bleeding” procedures — air is very
compressible and is often the culprit when a scissors lift over-compresses under load, or otherwise bounces (like a spring) during
operation.

Hydraulic Circuit — Fluid Compressibility ..

0il or hydraulic fluid will compress slightly under pressure. And because there is an approximate 5:1 ratio of lift travel to
cylinder stroke for most scissors lift designs (with the cylinders mounted horizontally in the legs), there is a resulting 5:1 ratio of
scissors lift compression to cylinder compression. For example: 1/16” of fluid compressibility in the cylinder(s) translates into
5/16” of vertical lift movement,

Hydraulic Circuit — Hose Swell

All high pressure, flexible hosing is susceptible to a degree of hose swell when the system pressure is increased. System
pressure drops slightly because of this increased hose volume, and the scissors table compresses under load until the maximum
system pressure is re-established. And, as with compressibility, the resulting lift movement (deflection) is 5 times the change in oil
column height in the hosing,

Cylinder Thrust Resistance

Cylinders lay nearly flat inside the scissors legs when the lift is fully lowered and must generate initial horizontal forces up to
10 times the amount of the load on the scissors lift due to the mechanical disadvantage of their lifting geometry. As a resulr, there
are tremendous stresses (and resulting deflection) placed on the scissors inner leg member(s) that are designed to resist these
cylinder forces. And, as already mentioned above with any

changes in column length along the line of the lifting actuator(s)/cylinder(s), the resulting vertical lift movement is 5 times the
amount of deflection or movement of eylinder hinge points mounted to leg cross members,
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V. COMPONENTS OF LIFT

i

1. Hydraulic Cylinder
2 Leg

3. Table-top

4. Supporting tube 1
5. Supporting tube 2
6. Base plates

7. Top plates

V1. Material selection

Material selection plays a very important role in machine design.

For example, the cost of materials in any machine is a good determinant of the cost of the machi8ne. more than
the cost is the fact that materials are always a very decisive factor for a good design. The choice of the particular
material for the machine depends on the particular purpose and the material for the machine depends on the
particular purpose and the mode of operation of the machine components. Also, it depends on the expected mode
of failure of the component.

Engineering materials are mainly classified as:

1. Metal and their alloys, such as iron, steel, copper, aluminum etc.

2. Non-metals such as glass, rubber, plastic etc. metals are further classified as ferrous metals and non-ferrous
metal

3.Ferrous metals are those metals which have iron as their main constituent, such as cast iron, wrought iron and
steels.

4.Non-ferrous metals are those which have a metal other than iron as their main constituent, such as copper,
aluminum, brass, tin, zinc etc.
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4.1 ANALYSIS OF MECHANICAL PROPERTY REQUIREMENT OF ESSENTIAL MACHINE COMPONENTS

It is necessary fo evaluate the particular type of forces imposed on components with a view to determining the
exact mechanical properties and necessary material for each equipment. A very brief analysis of each component
follows thus:

Scissors Arms: this component is subjected to buckling load and bending load tending to break or cause bending
of the components. Hence based on strength, stiffness, plasticity a hardness. A recommended material is stainless
steel.

Hydraulic Cylinder: this component is considered as a strut with both ends pinned. It is subjected to direct
compressive force which imposes a bending stress which may cause buckling of the component. It is also
subjected to internal compressive pressure which generates circumferential and longitudinal stresses all around
the wall thickness. Hence necessary material property must include strength, ductility, toughness and hardness.
The recommended material is mild steel.

Top Platform: this component is subjected to the weight of the workman and

his equipment hence strength is required, the frame of the plat form is mild steel

and the base is wood.

Base Platform: this component is subjected to the weight of the top plat form and the scissors arms. It is also
responsible for the stability of the whole assembly, therefore strength. Hardness and stiffness are needed
mechanical properties. Mild steel is used. ,

Wheels: the wheels are position at the base part of the scissors lift and enable the lift to move from one place to
the other without necessary employment of external equipment like car.

VI. DESIGN OF PARTS

In this section all design concepts developed are discussed and based on evaluation criteria and process
developed, and a final here modified to further enhance the functionality of the design.

Considerations made during the design and fabrication of an acting cylinder is as follows:

1. Functionality of the design

2. Manufacturability
3. Economic availability. i.e. General cost of materials and fabrication techniques employed.

PRESSURE SUPPLIED TO THE HYDRAULIC CYLINDER
Pressure (P) = Force (P)/ Area (A) P=F/A

Construction Procedure

Assembling of various components of the hydraulic scissors Hift.

The scissors assemblage was mounted on the base frame with one end hinged and the other fitted with roller
(bearing) to produce the needed motion of rolling along the rail to cause lifting and lowering of the scissors lift.
The scissors arm connected to the platform is also connected with one end hinged and the other fitted with roller
to effect extension and contraction of the lit. The hydraulic cylinder is connected to the first arm of the scissors
lift with both ends hinged. This cylinder provides the force needed to lift the load on the platform.

VII. CONCLUSION

The design and fabrication of a portable work platform elevated by a hydraulic cylinder was carried out meeting
the required design standards. The portable work platform is operated by hydraulic eylinder which is operated by
a motor. The scissor lift can be design for high load also if a suitable high capacity hydraulic cylinder is used.
The hydraulic scissor lift is simple in use and does not required routine maintenance. It can also lift heavier
loads. The main constraint of this device is its high initial cost, but has a low operating cost. The shearing tool
should be heat treated to have high strength. Savings resulting from the use of this device will make it pay for
itself with in short period of time and it can be a great companion in any engineering industry dealing with rusted
and unused metals.
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Absiract: This study explores the innovative integration of gym
equipment a5 a means of generating renewable energy. With the
growing demand for sustainable energy solutions, utilizing human
kinetic energy during physical exercise presents a unique
opportunity. The research focuses on converting the mechanical
energy produced by various gym machines, such as stationary
bikes, treadmills, and rowing machines, into clectrical encrgy
using gencrators and energy storage systems. By analyzing the
efficiency of different cquipment configurations, the projeet
demonstrates how fitness enthusiasts can contribute to energy
production while promoting health and wellness, The findings
indicate that not only can this approach reduce energy costs in
fitness facilities, but it can also foster a greater awareness of
sustainability among gym-goers. The study concludes that
implementing encrgy-generating gym equipment could serve as a
viable model for green energy initiatives, bridging the gap between
fitness and environmental responsibility, and highlighting the
petential for communily engagement in renewable encrgy
practices.

Keywords: Promote Renewable Energy and Encourage people
for their f{itness, Encourage Environmental Sustainability,
Support Innovation and Smart Infrastructure, Reduction in
Carbon Footprint.

1. Introduction

In an era where energy efficiency is more important, the
fitness industry is exploring innovative solutions to reduce its
environmental impact. Our cnergy-harvesting system
transforms traditional gym equipment into energy generators,
converting the kinetic energy produced during exercise into
usable electrical power. As users engage in physical activity in
gym equipment, their movements create energy that can be
captured and stored, offering a dual benefit: enhancing workout
resistance (Work as a lifting weight) and contributing to energy
sustainability. This integration not only supports gym facilities
in reducing operational costs but also fosters a culture of eco-
consciousness among fitness enthusiasts, By harnessing the
power of exercise, we aim to create a healthier planet, one
workout at a time. This dual-purpose system not only enhances
the workout experience by providing resistance but also
promotes sustainability by reducing the carbon footprint of
fitness facilities.

*Corresponding author: dhurivinayak28@gmail.com

2. Problem Statement

As the world faces increasing energy demands and concerns
about sustainability, innovative solutions are required to reduce
dependency on non-renewable sources of encrgy. One
promising approach involves haressing energy from everyday
activities, such as physical exercise, to generate power. In
modern gyms, people spend considerable time on exercise
equipment, including treadmills, stationary bikes, elliptical
machines, and rowing machines. These machines are typically
powered by electricity to monitor workout metries and run their
motors. However, they primarily consume energy without
contributing back to the grid or powering other devices, The
goal is to develop a system that enables gym equipment to
generate electrical energy from the human movement. The
energy generated during exercise could be used to power the
gym’s lighting, electronic equipment, or even contribute to the
local power grid. The challenge lies in designing an efficient
energy harvesting mechanism that can converl mechanical
energy from gym equipment into usable electrical power while
maintaining the workout experience and ensuring the safety and
comfort of the users,

3. Product Design

Utilizing Autodesk Inventor software, we developed a 3D
model of gym equipment featuring a Chain-Sprocket
arrangement.

By integrating the chain sprocket mechanism, we aim to
enhance the efficiency and reliability of our power generation
system, ensuring effective energy conversion during both the
forward and return strokes of the gym equipment.

4. Methodology

The project aims to construct and manufacture an entirely
unique electric generation system that fuses both form and
sfunction into a cost-effective and convenient solution. The
methodology of the project is as follows: 1. At first the frame
of the setup is built which is also called the body of the setup
which consists of all the major components of the model. The
frame is made of square tubes. 2. Chain-Sprocket Mechanism
are mounted on the shaft of proper dimension and the shaft is
inserted inside the bearing which then is supported in the frame.
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3. The upper end of the Chain-Sprocket mechanism is
conneeted to weightlifting shaft whereas the other end is
connected to dead weight with the help of cable. 4. Driver
pulley of 300mm is also mounted on the same shaft. Driver
pulley is attached on the shaft and smaller pulley (driven) is
attached in the dynamo/Generator. 3. Dynamo along with
pulley is supported on the frame is connected to the driver
pulley via belt. 6. All the electrical connections are attached
through the dynamo via electrical wires. 7. The output from the
dynamo is being tested in various loading conditions and
average power is calculated. 8. The output from the circuit is
extended by using extension circuit and directly connected to
LED bulb. 9. The output from the dynamo/Generator is gained
by the output circuit at 12v. 10. While performing the exercise
the weight is lifted by handle thereby rotating the main shaft
with the help of a chain-sprocket mechanism which is then
connected to the dynamo to produce the electrical current which
can be used immediately or can be stored in the battery.

Table 1
Specification of parts used

Rr. Part Name Slec Quy.
R {In MM where noi menilongd)

I Bandy Fraine (54, Tubes) 1630x6I0450 {(H x Wx L) 1
2 Shafls Dia 34=550L 1
1 {Flywhaeel) Fulley | [3ia 3o i
4 Ciuida Pullay 2 I¥a, 200 i
i Sprocket 3a.Tox 4T 4
] Hali 1 Mir, 1
7 Rope 3 M I
B Beariigs D34 T
9 Equare plates SO KRS (M2 W R T) = 4
1o Climiris S0 L. 2
1] Diynamio 12y i
12 Diynama Pullcy Dia.1% I
11 LA hallWire 1w/ 3V 4
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Fig, 2. Gym equipment with chain sprocket mechanism (bicep/ triceps
machine)

5. Working Principle

The working of the project like that of the traditional gym
Bicep/Triceps machine, which are being used in most of the
gym Centre. It is an electro-mechanical project, which consists
of a mechanical system combined with an electrical system. A
dynamo/Generator will be mounted on the body, which is
connected to the main shaft via pulley setup. All the operation
acting on the model is like traditional gym Bicep/Triceps
machine along with generation of electricity with help of
dynamo.

The electrical energy generated depends on faraday day of
electro-magnetic induction and the type of current depends on
the type of dynamo used. If the dynamo is of AC type, then AC
current is produced and vice versa. If AC dynamo is used the
thus produced AC current can be used directly but if it is needed
to be stored in battery, then rectifier circuit needs to be added
to convert the AC into DC current.

The current producer, either AC or DC may not have
sufficient voltage and may be of fluctuating type hence step-up.
circuit is used to get the required amount of out, The electricity
produced can be used for various purposes directly or can be
stored in battery and can be used whenever needed. However,
the generation of electrical energy is based on principle of
faraday law of electromagnetic induction. Faraday's laws of
electromagnetic induction explain the relationship between
electric circuits and magnetic fields.

This law is the basic working principle of most of the
electrical motors, generators, transformers, inductors etc.
Faraday's First Law states that whenever a conductor is placed
in a varying magnetic field an EMF gets induced across the
conductor (called as induced emf), and if the conductor is a
closed circuit, then induced current flows through it.

Magnetic field can be varied by various methods.

s By moving magnet
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¢ By moving the coil .

e By rotating the coil relative to magnetic field
Faraday's second law of electromagnetic induction states that
the magnitude of induced emf is equal to the rate of change of
flux linkages with the coil. The flux linkages are the product of

the number of turns and the flux associated with the coil.

6. Testing of Working Model

1. Frame Rigidity The fabricated frame is robust and designed
to support the entire mounted arrangement, ensuring
stability during use. This structural strength allows the
system to withstand operational forces without
compromising performance.

Workout Performance We tested the machine by

performing a typical workout, and the movements were

smooth and easy to handle. The machine operates
effectively, providing comfortable user experience during
exercise.

Power Transfer to Drive Pulley via Chain-Sprocket

Mechanism the Chain-Sprocket mechanism operates

efficiently, transferring power seamlessly to the drive

pulley during both upward and downward movements of
the handle or dead weight.

4. Power Transfer from Main Pulley to Dynamo/Generator.
Power is transmitted from the main pulley to the dynamo
or generator using a belt connection. This ensures
consistent transfer of rotational motion to the generator.

5. Electricity Generation Finally, the sysiem successfully
generates electricity by converting the user's reciprocating
motion into rotary motion, which is hamessed by the
dynamo or generator to produce electrical power.

IbJ

fad

7. Calculation and Results

Pulley Calculation:

D = 294.5 mm (Driving pulley)
d = 19mm (Driven pulley)
ND=nd

n/N = D/d

n/N = 294.5/19

n/N=15.5

n=1353N

Power = V*I=12V*0.3A = 3.6 Watls
N= 64 rpm

n=64"15.5

n=992 nearly equal to 1000 RPFM

Theoretical Analysis of Power Generation in Bicep/Triceps
Machine:
*  Dynamo specifications: Rated as 12V and 0.3A.
« LED bulb specifications: Rated as 5V and 40mA
Under normal loading conditions, the machine generates an
average power of about 3.6 watts. However, a typical person
can produce approximately 100 watts of power during a full
day's use of a single exercise machine. This means that the
power generated during workout is sufficient to light up at least
two LED bulbs simultaneously using just one machine. The
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energy generated by the user can be effectively harnessed to
power small electrical devices, demonstrating the pﬂtt‘:ntiaﬂ of
the machine in energy generation through exercise.

8. Advantages, Disadvantages and Applications

A. Advantages

e [tis clean and eco-friendly energy.

e Dual benefit system.

e Maintenance is not complicated.

e [i does not require any fossil fuel.

e It does not produce harmful
environment,

e  Human health benefit.

s  Electrical energy can be stored in battery.

effects on the

B. Disadvaniages

* Comparatively Less amount of power will be
generated. Tread mills and stationary bicycles can
produce at higher rates.

s  Mechanical moving parts are more so, chances of
mechanical loss is more.

e  Weight of the model is very high so difficult to
transport.

s [Initial investment is high.

C. Applications

e Power generation using gym pulling can be used in
most places such as home, Colleges, School and Gym
center.

e [t can be used for glowing plenty of lights, charging
clectrical devices and can also be stored in battery
which can be used for multiple purposes.

* [tcan be used in public parks.

9. Conclusion

s This design and implement an innovative exercise
equipment to generate electrical power for the house
appliances.

* Energy storage is very necessary and important within
renewable energy systems to ensure stability of the system.
These models vary in complexity and accuracy and
therefore the model chosen must match the application for
which it is needed.

e  This type of model can be used in many places and if it is
operated throughout the day by many people, it can create
enough energy.

e It will be very helpful for the rural areas. In this day where
the world is challenged to be more responsible in its
sourcing of electrical power, the method of human power
generation could be a solution that also helps mitigate the
issue of obesity and overweight.

o [If additional design and study of this concept proves it
effective in energy use reduction, localized energy delivery
and sustainability education, it could efficiently answer the
three great challenges: source of electrical power, reducing
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the emission of CO2 to the atmosphere and the issue of
obesity.

10. Scope for Future Work

Only one dynamo was used in the project so power generated
was less, to order lo get more power multiple dynamos can be
made. The load in the current model is not detachable, hence it
is very difficult to transport or move the machine. So, the load
used for lifting can be made detachable so that it will be easy to
transport. The energy generation from gym equipment can be
also enhanced as now a day most of the population are health
conscious and they are spending time exercising in a gym or
another suitable place. If energy generation is large in amount,
then it can be also used for commercial purposes also. To
increase the speed of the shaft, a variable gear ratio can be
applied. In future, if the flywheel speed control device and
voltage protection devices can be added with large generation
process, it would be a model all over the world. Whatever
Energy generated during workout can be stored in battery and
use as per requirement.

(11
[21
3]

(4]

(51

(6]
7
8]

9]
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Abstract: In recent years, technology has become an integral part,‘ of everyday lives, particularly in healthcare. Despite
advancements, the widespread acceptance of the Internet of Things (IoT) and robolics in healtheare applications remains limited.
This study explores the transformative role of these technologics. in_ healthcare services, focusing on the development of an
autonomous robotic nurse. The project entails the creation of a robotic’ vehicle that can be remotely activated by a doctor using a bed
number as a trigger. The robotic nurse autonomously navigates to the patient's bed, employing non-contact temperature sensors and
oximeter sensors for medical diagnosis. Vital body parameters are transmitted to the doctor through loT protocols, Additionally, the
project incorporates a telemedicine system, enabling doctors to prescribe medications via an [oT panel, with the robotic nurse
delivering the suggested medicines to the patients. Furthermore, the project implements a live video streaming system, facilitating
wireless visualization of patients' conditions by dnclnrq over the internet using the robot-mounted camera. To ensure safety, the robot
includes a self-disinfection feature, providing a. cumprchmmve solution for remote and autonomous patient care. This approach
prioritizes safely by minimizing physical contact, thereby Salt..guardmg the well-being of healthcare professionals. The speech based
interaction system is included to interact with the robotic nurse in more user 1r1endly way and multi language broadcast system is
included so that voice broadcast in muluple Ianguag(,s can be used.

IndexTerms - 10T, Robotic Nurse, ESP32, Healthcare Automation, Voice Interaction

I. INTRODUCTION

The evolution of modern technology hlls v;:rnpuwm ed researchers and scientists to' rcvulutmnlzc healthcare services. Cutting-edge
technologics have been extensively utillmd in the development ‘and |mplcmentmaon of various medical devices for diagnosis,
treatment, monitoring, and testing. This progress is attributed not only to the advancement of clinical grade sensors but also to the
integration of sensor networks within healthcare facilitics. The amalgamatlon of sensors and networks has significantly optimized
healtheare delivery from remote locations; enhancing adaptability, accessibility, and affordability. Prominent technologies driving
the transformation of healthcare applications include big data analytics, machine learning, artificial intelligence, cloud computing,
computer vision, and the Internet of Things (IoT). Daia analytics, for instance, showeases potential in identifying patterns and hidden
features within health data, contributing to cfficient decision-making -and improved healthcare quality. Artificial intelligence
techniques, particularly machine learning, have augmented the work of healthcare professionals by processing vast amounts of
electronic health records for applications such as respiratory condition diagnosis, carly detection of cancers and heart diseases, and
predicting overall human health conditions.

In surgical and therapeutic contexts, advanced imaging techniques like computer vision and computer tomography have been
effectively employed. Cloud services in healthcare provide a platform for storing, processing, and sharing healthcare records, patient
information, and reports, offering Nexibility through intercloud infrastructures. Despite numerous technological advancements in
healtheare, the Internet of Things (IoT) stands out as a promising avenue for integrating multiple technologies into a unified
environment. Robotics and automation technologies have showcased potential in human replacement, remote operation in risky
environments, and proxying social interaction.

As robotics plays a critical role in addressing crises, this project proposes an loT-based robotic nurse for remote treatment and
medication of patients. The robotic nurse, triggered by the Dept. Mechanical Engincering, DADSCOE, Bhadgaon Page | Smart [OT
Based Robotic Nurse With Multi Language Voice Interactivity doctor, autonomously navigates to a specific patient's location within
the hospital. It monitors the patient's health status and communicates updates to the doctor using IoT. The telemedicine feature
facilitates doctors in providing medications to paticnts while maintaining social distancing and ¢nsuring safety through loT-enabled
processes,

1.1 Problem Definition
There needs to be a solution to treat patients remotely as well as medicate them remately to help the doclors stay away from
infections.. Thus there needs to be a solution which can properly {2 af.

atients. Despite the advancements in healthcare
gcs the capabilities of a robotic nurse integrated

effective treatment while prioritizing the safety of healthe
technologies, there is a need for a comprehensive and adaj
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with loT. This involves addressing challenges such as autonomous navigation within healtheare facilities, real-time health data
monitoring, secure communication between the robotic nurse and healthcare professionals, and user-friendly telemedicine interfaces.
The proposed project aims to fill this gap by developing an innovative [oT-based robotic nurse, providing a scamless ﬂl’ld autonomous
remote healtheare solution.

II. LITERATURE REVIEW

Before we start of the project it was necessary to study the literature review on the current topic. The number of solutions and
rescarch papers were studied to understand the scope of the topic. Some of the important ones are discussed in this chapter. A few
research papers related to medical robots have been reviewed and the following references show influence on the design of the smart
medical assistanl robot. Marcin Zukowski et al [1] have developed a humanoid medical assistant and companion robot dedicated to
children hospitals. They have focused on the robol being able to express emotions and communicate with the children by recognizing
their faces and using pictures and text on the chest display to tell stories and present educational videos. The *Bobot’ autonomously
navigates through hospital rooms and performs simple medical tests like measuring patient’s body temperature or heart rate and sends
live video feed to the doctors and nurses. The robaot is run using ODROID XU and XU4 with Ubuntu 14.04 operating system and has
a dedicated Raspberry Pi 2 computer to animate the robot’s eyes. Marcin Zukowski et al [2] presented the implementation of patients’
temperature measurement system for the medical roboltic assistant, They have experimented with MLX90614 infrared thermometer
and FLIR Lepton thermal camera and found out that the MLX90614 infrared thermometer cannot be used as the only input source of
the system and to gel more aceurate results, robotwouldneed lo come as close as less than 0.3 metres to a patient’s face. To overcome
this they created a hybrid system having infrared thermometer along with thermal camera to provide ambient temperature and
approximate skin temperature that can be used to detect presence of humans in front of the robot. Kaveh Bakhtiyari, Nils Beckmann
and Jiirgen Ziegler [3] have proposed a non-invasive contactless Hr.;ﬂrl Rate Variability (HRV) measurement with Respiratory Sinus
Arrhythmia (RSA) correction. They have incorporated Infrared and RGB cameras to measure the heart rate signal, and a 3D Depth
sensor has been used to capture the human respiratory signal to correct the calculated HRV, with RSA. They have performed
correlation analysis by different methods and devices lo-find an appropriate method for HRV ¢alculations based on the required
accuracy and application. Contactless heart rate variability sensors can become an important part of sensors for preliminary health
tests. Sachit Mahajan, Prof. Vidhyapathi C.M [4] have designed a medical assistant robot which helps the patienttocarry thenecessary
medical equipment along with them. They have created a person following robot assistant which provides support to the paticnts.
The robol uses a Pixy image recognition sensor for person detection and ultrasonic sensor for obstacle avoidance. Azeta Joseph et al
[3] have presented an overview of the current and potential applications of humanoid robotics in healthcare settings. Their paper
describes various characteristics required in humanoid robots in healthcare such as presence of vision system, sensing
behaviour,mobile platform and the ability to pt.r{urm dexterous manipulation l,.lbkb WL cxplored similar human assistant robots
available in various roles as helpers for the pEltIEI‘IH in hospitals. [6-10] ;

1. OBJECTIVES

The main objective of the project is to develop autonomous Robotic Nurse which permits Multilanguage voice interactivity and
helps remote monitoring of patients over 1OT. The objectives of the project are:

l. Develop an intelligent robotic nurse capdblc: of autonomous navigation within the howpltal allowing it to reach designated
patient beds for treatment.

2. Implement an loT-based triggering system that enables doctors to initiate the robotic nurse's movement remotely by selecting
specific bed numbers from their cabins.

3. Create a body parameter measurement system to facilitate remote patient diagnosis through loT connectivity. Integrate a non-
contact temperature measurement system to reduce the risk of spreading conlagious infections during patient interactions. .
Incorporate an oxygen measurement system for comprehensive monitoring of patient health.

4. Establish a videco strcaming system that streams live patient videos to doctors' [oT panels for real-time observation. And
Implement a telemedicine feature enabling the robotic nurse to deliver prescribed medications to patients after remote diagnosis.

5. Implement voice interactivity in multi-language and speech recognition system o activate services using speech recognition.

JETIR2512135 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | b243
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IV. SYSTEM DESIGN
The block diagram of the warking of the project is as shown below.

Inf=rnet -—1 Dactor Panel

L\

j—3= | LCD DISPLAY
Battery
Wirelsss
Temp Semor } -> Camera
Vaice
Pulze Speaker
Oximeter 5 Rabotic Nurie =" Broadeast e
Lensar
E5P12 Controller Board
Hand sanitizer
bath =+ | disperser
Fallawing
Saniot '—"' CC Mator Driver - Drive Train
RFID Module )
= Servo motors for
= iclernedicins delivery
Microghone

The proposed project introduces an autonomious robotic nurse, equipped with [o'F capabilities, to provide patient care effectively,
functioning as an loT-enabled virtual healtheare assistant. An IOT panel is developed to be managed by healthcare professionals. By
entering the patient’s bed number into the [OT panel, doctors can trigger the system, prompting the robotic nurse to autonomously
navigate through the hospital to reach ihe patient's bedside. The temperature and oxygen measurement systems conduct initial
assessments, relaying the results to the dogctor via the developed 107 panel. Doctors can remotely prescribe medications through a
telemedicine system, enabling the robotic nurse to deliver them dircctly to the patient using loT. The system facilitates live video
streaming of the patient to the doctor through the control panel, enhancing remote tréatment capabilitics. To prevent infection spread,
the robotic nurse incorporates a self=disinfection featurc after examining patients: Addltmnally a Sanitization chamber for masks and
a sanitizer dispenser for hands are integrated, ensuring comprehensive. hyyt.m: To enhance accessibility, the robotic nurse
incorporates multilanguage voice bmadcasl and spl..cc:h recognition-based services for seamless communication and interaction with
patients and medical staff.

V. METHODOLOGY :

To implement the pm_;f.,ul in a planncd manner dl'ld to minimize: lhe. errors, following methodology is implemented in this
project. The project is carried out in modules step by step which will help minimize the errars at the end. The methodology to carry
the project is given below.

1. Review of Existing Literature and Material Selection for Ruhmlc Nurse Development
2. Defining the Problem in the Context of Robotic Nursing

3. Designing an Autonomous Robotic Nurse

4. Crafting Chassis and Drive Train Components for the Robotic Nurse

5. Establishing the Autonomous Path Following System for Robotic Nursing

6. Creating a Medical Diagnosis System for Robotic Nurse Applications

7. Implementing a Non-contact Temperature Measurement System for Robotic Nursing
8. Designing a Patient Oxygen Measurement System for Robotic Nursing

9. Installing an RFID-based Bed or Patient Recognition System [or Robotic Nursing

10. Constructing an loT-Based Control Panel for Patient Monitoring and Robotic Nurse Activation
11. Creating a Live Video Streaming System for Enhanced Patient Obscrvation

12. Formulating a Telemedicine System Tailored for Robotic Nursing

13. Development of multilanguage voice interactive system.

14. Hardware Design Specific to Robotic Nurse Requirements

13. Printed Circuit Board (PCB) Development for Robotic Nurse Technology

16. Software Development Aligned with Robotic Nursing Applications

17. Assembly and Testing of the Robotic Nurse System
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5.1 SOFTWARE USED

This seetion detuils the sofiware used in this project. The lable shows the sofiware used for the development of the project.

WAMP server:

WAMP Server 2.0 is a collection of web development tools &software's. It provides an environment for developing web pages
&applications. [t contains Apache Web Server, MySQL Database Management System &PHP Programming Language. Sonow you
can develop your applications locally on you home PC and once you havedeveloped you applications you can upload it to your
webhost. Wamp Server 2.0 alsoprovides some nice little tools for easy management of your databases, php my adl 1 lin &SglLite
Manager are already installed. Interface of Wamp Server 2.0 is neat and clean.Being an open source software you can customize it
the way you want. Most of theseltings of this software can be accessed using a menu. You can directly access thesesetting right
from the taskbar. Tt is available in around 20+ languages.You can alsoupdate it avtomatically using the menu from the taskbar.
Apache &MySQL are the mostpopular software used in web development and if you use PHP as your language for developing web
application then this software is a must.

Brackets IDE:
Brackets is a lightweight, yet powerful, modern text editor. We blend visual wols into the editor so you get the right amount of

help when you want it without getting in the way of your creative process. You'll enjoy writing code in Brackets.

Easy EDA: A great web based EDA (Electronic Design Automation) tool for electronics engineers, educators, students, market and
enthusiasts. Easy EDA is free online software for creating circuit schematics, designing PCBs as well as simulating electronics
circuits. g ‘ :

Arduine IDE: The software used to program the esp32 microcontroller is the arduino IDE. Arduino is an open-source computer
hardware and software company, project and user community that designs and manufactures kits for building digital devices and
interactive objects that can sense and control the physical world. Arduino boards may be purchased preassembled, or as do-it-yourself
kits; at the same time, the hardware design information is available for those who would like to assemble an Arduino from seratch.
The project is based on a family of microcontroller board designs manufactured primarily by SmartProjects in Italy, and also by
several other vendors, using various 8-bit AtmelAVR microcontrollers or 32-hit Aimel ARM processors. These systems provide scts
of digital and analog 1/0 pins that can be interfaced to various extension boards and other circuits. The boards feature serial
communications interfaces, including USB onsome models, for loading programs from personal computers. For pmgrammlng the
micracontrollers, the Arduino platform I:rovtde% an integrated development environment (IDE) based on the Processing project,

which includes support for C and C-++ programming languages. The arduino board is connected to pe Dept. Mechanical ['.ngmcurmg,
DADSCOE, Bhadgaon Page 26 Smari 1O Based Robotic Nurse With ‘Multi Language Voice Interactivity and the program is burnt
onto the microcontroller board. The fi Fgum below shows the arduino integrated development environment for compiling and uploading
the programs to arduino board
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need {o select the appropriate board into which you are feeding the program.To set the board, go to the following: Tools —
Boards:Since we are using Arduino mega in our project we selected Arduino mega To set the serial port, go to the following: Tools
=== Serial Port: Compile and upload the sketch to arduino board:

Android Studio is the official Integrated Development Environment (IDE) for Android app development, based on Intelli] IDEA .
On top of Intellil's powerful code editor and developer tools, Android Studio offers even more features that enhance your productivity
when building Android apps, such as:

A flexible Gradle-based build system

A fast and feature-rich emulator

A unified environment where you can develop for all Android devices

Apply Changes to push code and resource changes to your running app without restarting your app

Code templates and GitHub integration to help you build common app features and import sample code

Extensive testing tools and frameworks

Lint tools to catch performance, usability, version compatibility, and other problems

C++ and NDK support

Built-in support for Google Cloud Platform, making it easy to integrate Google Cloud Messaging and App Engine

A2 po o T L8 B

V. PROJECT SNAPSHOT

The web application is developed for the doctor pancl using bootstrap which is hosted on cloud server. The frontend snap shot of
the web application developed is as shown below. ;

e | -
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| =
! =z
E
Frontend snap shot of the web ixpplic_aﬁbh g S The completed project Pholo

VI. APPLICATIONS AND ADVANTAGES:

Facilitates contactless patient care, ensuring treatment without direct physical contact.

Enhances safety for doctors and medical staff by eliminating the need for direct interaction.

Operates autonomously, minimizing the need for manual intervention in healthcare procedures.

Mitigates the risk of infection transmission between individuals, contributing to infection control.

Provides efficient and effective treatment for patients through advanced healtheare technologics.

Enables telemedicine services via loT, ensuring timely and accurate delivery of prescribed medications.

Utilizes [oT video surveillance for remote patient visualization and diagnosis.

Applicable for implementation in multi-bed hospitals, enhancing healthcare delivery in diverse settings.

Incorporates a self-sanitization system, ensuring the robot is free from viruses and bacteria, contributing to a hygienic
healthcare environment.

S O e PSR P e

VII. CONLCUSION AND FUTURE SCOPE

In conclusion, the development and implementation of the robotic nurse system represent a significant advancement in the field
of healtheare. By offering contactless treatment, the system ensures the safety of both healthcare professionals and patients,
particularly in environments where infectious diseases pose a significant (hreat. The autonomous functionality of the robotic nurse
streamlines healthcare procedures, minimizing the need for manual intervention and thereby increasing efficiency. The integration




© 2025 JETIR December 2025, Volume 12, Issue 12 www.jetir.org (ISSN-2349-5162)

environment, further contributing to infection prevention. Overall, the anticipated outcomes highlight a transformative approach to

healthcare that prioritizes safety, efficiency, and accessibility, setting a new standard for patient care.

The future scope of this project is vast and promising. As technology continues to evolve, the robotic nurse system can be furlher
enhanced with advanced artificial intelligence and machine learning algorithms, enabling it o perform more complex medical
procedures and decision-making processes: The integration ol additional sensors and diagnostic tools could expand its capabilities in
patient monitoring and early disease detection. Furthermore, with advancements in telecommunication technologies, the system can
offer even more robust telemedicine services, making high-quality healthcare accessible to remote and underserved areas. The
potential for interoperability with other healtheare systems and devices can creale a more cohesive and efficient healthcare ecosystem.
Finally, as the system gains widespread adoption, it will pave the way for more innovative applications in healthcare, ultimately
leading to improved palicnt outcomes and a more resilient healtheare infrastructure.
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