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Abstract- The construction industry in India, particularly 

in metropolitan areas like Noida, has witnessed rapid 

growth in recent years. However, this growth has also led 

to increasing challenges in maintaining safety standards 

at construction sites. This project was undertaken in one 

of the leading construction firms in Noida to study the 

effectiveness of existing safety management practices and 

to identify critical areas for improvement. The study 

focused on real-time observations at the project site, 

interactions with site personnel and reviews of safety 

documentation and compliance procedures. Several key 

observations were made during the course of the project. 

It was noted that while the organization had a basic safety 

framework in place, its implementation was inconsistent. 

Common safety lapses included improper use or absence 

of personal protective equipment (PPE), inadequate edge 

protection for work at height, poor scaffolding practices, 

cluttered walkways leading to tripping hazards and 

improper storage of hazardous materials. In some zones, 

electrical safety was compromised due to exposed wiring 

and lack of proper earthing. Fire safety preparedness was 

also found to be weak, with fire extinguishers either 

absent or not maintained and emergency evacuation 

plans poorly communicated to workers. Additionally, 

many workers lacked formal training in safety protocols 

and hazard identification. Based on these findings, 

several suggestions were made to improve the overall 

safety performance of the construction site. It was 

recommended that the company implement a structured 

safety induction program for all new and existing 

workers, conduct periodic refresher training sessions and 

ensure strict enforcement of PPE compliance. Regular 

safety audits and inspections should be institutionalized, 

with clearly documented corrective actions. Installation of 

adequate signage, securing of work-at-height areas with 

guardrails and proper maintenance of scaffolds were 

emphasized. It was also advised to form a site-level safety 

committee with representation from management and 

workforce to ensure participative safety management. The 

use of digital tools for incident reporting, training records 

and safety observation tracking can further streamline 

and strengthen the safety system. In conclusion, the 

project highlighted that while awareness of construction 

safety is increasing, there remains a significant gap 

between policy and on-ground implementation. By 

adopting a proactive, system-based approach to safety 

management, construction firms can reduce workplace 

incidents, protect their workforce and enhance overall 

project efficiency. The insights from this study provide 

valuable direction for improving safety standards not only 

in Noida but across the broader construction sector in 

India. 

 

Index Terms- Construction Safety, PPE Compliance, 

Hazard Management, Safety Training, Risk Mitigation. 

 

I. INTRODUCTION 

 

Construction safety involves any safety procedure 

that is related to the construction industry or 

construction sites. Construction safety aims to ensure 

that a construction site or the industry is not the cause 

of immediate danger to the public around a 

construction site, or the workers at a construction 

site, as well as making sure that the finished product 

of construction meets required safety standards. 

 

This dissertation evaluates safety practices at a high-

rise Industrial construction site in Noida over 20 

days. The study identifies critical safety lapses in 

Personal Protective Equipment (PPE) compliance, 

scaffolding safety, electrical hazards and emergency 

preparedness. Data was collected through direct 

observation, worker interviews and safety audits. 

Findings indicate that only 65% of workers used 

helmets, 40% lacked safety harnesses at heights and 

emergency protocols were inadequate. 

Recommendations include enhanced training, stricter 
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enforcement of PPE and frequent safety audits to 

mitigate risks. 

 

The purpose and scope of EHS audit is to assess 

potential risk, liabilities and the degree of compliance 

of construction Safety, Health and Environmental 

plan and its supplementary procedures and programs 

against applicable and current EHS legislation 

regulations and requirements of the employer. 

 

Project Manager holds the ultimate responsibility in 

ensuring implementation of EHS audit program 

during the construction work. 

 

No workmen will not allow below the Age of 18. 

All workmen shall be screened before engaging them 

on the job. Physical/ Medical fitness of the person to 

certain jobs like working at height or other dangerous 

locations to be ensured before engaging the person on 

work. 

 

Chewing of Tobacco, Smoking and drinking in site is 

strictly prohibited in workplace. 

 

Sub-Contractor shall ensure adequate supervision at 

workplace. They shall ensure that all persons 

working under them shall not create any hazards to 

co workmen. 

 

Nobody is allowed to work without Wearing Safety 

Helmet, Safety shoe, Chinstrap of Safety helmet shall 

be always on, Nobody is allowed to work at or more 

than two meters height without Safety harness with 

double lanyard. And fall Arrester system No one is 

allowed to enter into workplace without Safety 

Helmet, Safety Jacket and Safety Shoes. 

 

Usage of eye protection equipment shall be ensured 

when workmen are engaged for grinding, chipping, 

welding and gas cutting.   

 

All excavated pits shall be hard barricaded with 

reflective net/ stickers and sign boards placed. 

Adequate illumination at workplace shall be provided 

and ensured before start of night shift. All the 

dangerous moving parts machinery shall be guarded. 

Erection and dismantling zones shall be barricaded 

and nobody will be allowed to stand under suspended 

load and display the warning sign boards. Materials 

should not be thrown from heights. Horseplay is 

completely prohibited at workplace. 

Other than electricians with Red helmet, Safety shoe 

and Electrical rubber hand gloves, no one is allowed 

to carry out electrical connections, repairs on 

electrical equipment. 

 

Inserting bare wires for tapping power form electrical 

sockets is completely prohibited. All 

Scaffoldings/work-platforms shall be strong enough 

to take the expected load. 

 

All tools and tackles should be inspected before use. 

Good housekeeping to be maintained in workplace. 

All the unsafe conditions, unsafe act identified by 

contractor, reported by site supervisors and corrected 

on priority basis. 

 

Hazard Identification is perhaps the most important 

step in risk assessment because hazards can only be 

controlled if they are identified. Hazard identification 

involves identifying the hazards associated with the 

activity of each process and type of potential 

accidents or incidents. 

 

During this phase, the aim is to spot hazards, 

brainstorm on all the possible types of accidents and 

ill health that can happen due to the hazard and 

identify the persons that can be victims of the 

accident or ill health. 

 

Risk evaluation is the process of estimating the risk 

levels for the hazards and their acceptability. This is 

used as a basis for prioritizing actions to control these 

hazards and minimize safety and health risks. 

 

The presence of existing control measures should 

first be identified for individual activity for each 

process. By considering the effectiveness of the 

existing controls and the consequences of their 

failure, the risk of the activity can be assessed. Risk 

is made up of two parts: severity & likelihood 

namely. 

 

Based on the risk level determined, risk controls 

should be selected to reduce the risk level to an 

acceptable level. This can be done by reducing the 

Severity and/or Likelihood. 
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As indicated in the risk matrix, when the risk level is 

“High”, effective and practicable risk controls must 

be implemented to bring down the High-Risk level to 

ALARP Level “As low as reasonably practicable”. 

The table below shows the acceptability of risk and 

recommended actions for different risk levels, which 

can be used to guide the selection of risk controls. 

 

We will employ qualified and competent electrical 

personnel as specified in general instruction. We will 

assess the size and location of the electrical loads and 

the manner in which they vary over time during the 

currency of the contract. 

 

We will elaborate as to how the total supply is to be 

obtained / generated. The details of the source of 

electricity, earthing requirement, substation / panel 

boards, distribution system shall be prepared and 

necessary approval from Employer obtained before 

proceeding of the execution of the job. We will take 

consideration the requirements of the sub / petty 

contractors’ electric power supply and arrive at the 

capacity of main source of power supply from diesel 

generators. 

 

We will also submit electrical single line diagram, 

schematic diagram and the details of the equipment 

for all temporary electrical installation and these 

diagrams together with the temporary electrical 

equipment shall be submitted to the Employer’s for 

necessary approval. No electrical equipment shall be 

put into use where its strength and capability may be 

exceeded in such a way as may give rise to danger. 

 

Housekeeping is the act of keeping the working 

environment cleared of all unnecessary waste, 

thereby providing a first-line of defense against 

accidents and injuries. Contractor shall understand 

and accept that improper housekeeping is the primary 

hazard in any construction site and ensure that a high 

degree of housekeeping is always maintained. Indeed 

“Cleanliness is indeed next to Godliness. 

 

Housekeeping is the responsibility of all site 

personnel and line management commitment shall be 

demonstrated by the continued efforts of supervising 

staff towards this activity. 

 

All personals engaged for this job has to wear a 

Safety Helmet along with Chin Strap, as per the 

helmet color code. 

 

Appropriate Hand Gloves will be used for Materials 

handling, Concreting, Welding, Grinding, Gas 

cutting, for Chemical Handling & Electrical work. 

Suitable goggles must be ensured for the personnel 

deployed for Welding (Face Shield), Grinding, Gas 

cutting, Concreting, Chipping, Operators, Painting 

etc. Work at site. The personnel engaged in the noise 

zone such as Power tool users, Vehicle and 

equipment Operators etc. will be equipped with 

suitable ear protection. 

 

Suitable nose mask, face shield are to be used by the 

individuals to protect them from dust, fumes Mists or 

Vapors & poisonous and toxic gases. Appropriate 

body protection like Boiler Suit, Aprons must be used 

by the concern personnel at site. All personnel 

working over 1.8 meter height must have the Full 

body harness tied in his waist at the ground level. 

Further he will have to anchor the safety belt with a 

fixed structure before starting the work at height. 

Some special types of fall protection like Fall Arrest 

Devices and Spider harness for External painting also 

will be in used according to the nature & area of 

work. Safety nets closely installed under height 

works without any gap. Identify the constructs of a 

Journal – Essentially a journal consists of five major 

sections.  

 

Welders shall wear helmets and goggles with suitable 

filter lenses. Whenever gas cutting or welding is to be 

done, the preservative coating over the parent 

materials should be removed for 100mm from the 

edge of the heat application. 

 

No welding or Gas cutting should be done without 

proper ventilation over GI or any other preservative 

coated materials. A suitable fire extinguisher/water 

filled with bucket should be kept ready for immediate 

use at the places where welding is done. 

 

The oxygen pressure for welding shall always be 

high enough to prevent acetylene flowing back in to 

the oxygen cylinder. Acetylene should not be used 

for welding at a pressure exceeding 1atm Guage. All 

the electrical cables should use industrial plug top/ 
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sockets. Ensure Flash back arrester system/ NRV for 

Gas cutting at both sides. Ensure work permit system. 

Acetylene and oxygen cylinders needs to kept 

movable trolley, it should tie with wire rope/ chain.  

Keep the working area neat and clean from 

hazardous/ flammable materials. 

 

Unless adequate precautions are taken, no welding or 

cutting operations should be allowed near places 

where explosive or flammable that cannot be 

protected by other suitable means. When welding and 

cutting operations are being carried out in a confined 

space: Adequate ventilation, by means of exhaust 

fans or forced draught as the conditions require, 

should be constantly provided.  Oxygen should not be 

used for the purpose. 

 

The workers should take all necessary precautions to 

prevent unburned combustible gas or oxygen from 

escaping inside a tank or vessel. Necessary test like 

presence of Oxygen and any toxic gases present in 

confined space to be checked. When necessary to 

prevent danger, an attendant should watch the welder 

from outside. When welding in a confined space, the 

area of the work should be surrounded by materials 

which can absorb the radiation created by the electric 

arc. Gas cylinders should be inspected, stored, 

handled and transported as per prescribed norms. 

When in use, cylinders should be held in an upright 

position. 

 

Welders should not tamper with or attempt to repair 

safety devices and valves on gas cylinders. Only the 

right pressure –reducing regulator should be used for 

the gas in the cylinder. Cylinder valves should be 

kept free from grease, oil, dust and dirt. Gas cylinder 

valve should be opened slowly to avoid sudden 

pressure applying at the valve; this may cause 

damage to the regulator valve. During fire operations 

the cylinders shall be kept at a distance of 20 ft from 

the operation spot. The maintenance schedule shall 

be maintained for, hoses and cutting torches, by a 

competent person. 

 

Before starting excavation it is to be checked whether 

there are any underground utilities present like 

electrical power cable, water pipe line or any other 

service line in consultation with consultant or client. 

Gumboots, Safety helmets and hand gloves should be 

provided to the workmen. Supply of any electrical 

dewatering pump to have routed through 

RCCB/earthing Ladder should be provided in each 

pit  

No materials should be stacked at edge of the 

excavation pit. There should not be any vehicle 

movement close to the edge of the excavation. 

 

Proper lighting is to provide for work at night. 

Excavated earth should be kept at least 1.5m away 

from excavation. There should not be any vehicle 

movement close to excavation. 

 

All steel scaffold must be satisfied the specified 

standards. These should be checked before erection 

of the same at site. During erection of the same the 

standard norms for scaffoldings are to be followed at 

site. Scaffold should not be tampered by any physical 

agents. These are to be maintained properly in regular 

intervals to ensure safety of the Personnel working 

over it & for its longer life. These are to be handled 

properly at site. Throwing them from height are to be 

restricted as there are chances of developing cracks& 

getting damage. Form work materials are to kept in a 

proper manner & away from the source of fire. The 

Shifting & placement of the same at site are to be 

carried out by the supervision of a Engineer / 

Supervisor so as to ensure the safe use of the same at 

site. Adequate supports for form work are to be given 

at site for their stability. 

 

Site EHS Department will be authorized to certify the 

safe/unsafe condition of scaffolds prior to use. Upon 

inspection green/red tag will be installed to identify 

the condition of scaffold. Inspection tag will be 

signed by concerned Scaffolding person. 

 

Scaffold should confirm IS: 2750-1964, IS: 4014 -

1967, IS: 3696-1967 standards. Check instructions 

before use. Mobile access working towers may only 

be erected and dismantled by persons familiar with 

these instructions for erection use. Do not use any 

scaffold tower which is damaged, which has not been 

properly erected, which is not firm and stable and 

which has any missing or damaged parts. Do not 

erect a scaffold tower on unstable ground or objects 

such as loose bricks, boxes or blocks. Only a sound 

rigid footing must be used.  
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Only the authorized or trained person should erect the 

scaffold. Provide horizontal & vertical bracing 

supports to the scaffold. Use Tag system for scaffold. 

While erecting and dismantling wear proper PPE’s 

and area should be barricaded. Safety harness should 

be anchor above the shoulder level. Ensure that the 

scaffold tower is always level and the adjustable legs 

are engaged. Check that you have taken all necessary 

precautions to prevent the tower being moved, or 

rolling away. Always apply all castor brakes or use 

base plates. 

 

Ensure that all frames, braces and platforms are 

firmly in place and that all locking hooks are 

functioning correctly. Ensure that all frame locking 

clips are engaged. If any missing, replace them. 

Ensure that the scaffold tower is within the maximum 

platform height is stated and that the appropriate 

stabilizers are fitted. Outdoor scaffold towers should, 

wherever possible, be secured to a building or other 

structure. It is good practice to tie in all scaffold 

towers of any height, especially when they are left 

unattended, or in exposed or windy conditions. 

 

A scaffold tower must not be used in winds stronger 

than 7.7 meters per second. Beaufort scale 4. Be 

cautious if erecting or using the tower in open places, 

such as hangers or unclad buildings. In such 

circumstances the wind forces can be increased, as a 

result of the funneling effect. 

 

Do not erect or use a scaffold tower near un-

insulated, live or energized electrical machinery or 

circuits, or near machinery in operation. If an 

overhead hazard exists, head protection should be 

worn. 

 

Do not lean ladders against the tower, or climb the 

outside of the tower. Whatever your intended access 

system, it should only be used inside the tower. 

Never climb on horizontal or diagonal braces. Do not 

gain access or descend from the working platform 

other than by the intended access system. Do not 

work from ladders or stairways, they are a means of 

access only. Guardrails and toe boards must be fitted 

to the working platforms. Never jump on to or off 

platforms. DO not exceed the safe working load of 

the platform or structure by accumulating debris, 

material or tools on platforms as these can be a 

significant additional load. 

 

If you must move a tower, remove all materials and 

personnel. When moving a scaffold tower, force must 

always be moved from the base. The tower should 

only be moved manually on firm, level ground which 

is free from obstacles. Normal walking speed should 

not be exceeded during relocation. The ground over 

which a tower is moved should be capable of 

supporting the weight of the structure. 

 

Should you require additional platform height, add 

further frames. NEVER extend your adjustable legs 

to achieve extra height, these are for levelling only. 

NEVER use a ladder or other objects on the platform 

to achieve additional height. 

 

It is not permissible to attach and use hoisting 

facilities on towers, unless specifically provided for 

by the manufacturer. It is not permissible to attach 

bridging sections between a scaffold tower and a 

building. Refer to the tower manufacturer. 

 

Fire is the visible effect of the process of combustion 

– a special type of chemical reaction. It occurs 

between oxygen in the air and some sort of fuel. The 

products from the chemical reaction are completely 

different from the starting material. 

 

The fuel must be heated to its ignition temperature 

for combustion to occur. The reaction will keep going 

as long as there is enough heat, fuel and oxygen. This 

is known as the fire triangle. 

 

Class A - fires involving solid materials such as 

wood, paper or textiles. 

Class B - fires involving flammable liquids such as 

petrol, diesel or oils. 

Class C - fires involving gases. 

Class D - fires involving metals. 

Class K - fires involving cooking oils such as in 

deep-fat fryers. 

 

We will develop a Work Permit system, which is a 

formal written system used to control certain types of 

work that are potentially hazardous. A work permit is 

a document, which specifies the work to be done and 

the precautions to be taken. Work Permits form an 
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essential part of safe systems of work for many 

construction activities. They allow work to start only 

after safe procedures have been defined and they 

provide a clear record that all foreseeable hazards 

have been considered. Permits to Work are usually 

required in high-risk areas as identified by the Risk 

Assessments. 

 

A permit is needed when construction work can only 

be carried out if normal safeguards are dropped or 

when new hazards are introduced by the work. 

Examples of high-risk activities. A Work Permit 

authorization form shall be completed with the 

maximum duration period not exceeding 12 hours 

Workmen & staffs are educated about the facilities 

available at site.  

 

Any injury irrespective of the severity will be 

reported to the First Aid Centre. Proper First Aid 

shall be done with Trained First aid Asst. The 

condition shall be checked for a while and victim 

shall be shifted to hospital by Time Office if the 

injury is major and further treatment will be required.  

Reportable accidents are reported to from the time of 

the accident. (through Preliminary Accident report) 

First Aid injuries are analyzed and the analysis report 

is sent to Office once in a month. Injuries and 

Incidents are to be informed to the clients as per COC 

guidelines. Reports of all accidents (fatal / injury) and 

dangerous occurrences shall also be sent within 24 

hours as per format provided in the Employer’s 

Project SHE manual. 

 

We shall take all necessary precautions to minimize 

fugitive dust emissions from operations involving 

excavation, grading and clearing of land and disposal 

of waste. He shall not allow emissions of fugitive 

dust from any transport, handling, construction or 

storage activity to remain visible in atmosphere 

beyond the property line of emission source for any 

prolonged period of time without notification to the 

Employer. 

 

The Contractor shall use construction equipment 

designed and equipped to minimize or control air 

pollution. He shall maintain evidence of such design 

and equipment and make these available for 

inspection by Employer. In developing these 

remedial measures, the Contractor shall inspect and 

review all dust sources that may be contributing to air 

pollution. Remedial measures include use of 

additional / alternative equipment by the Contractor 

or maintenance / modification of existing equipment 

of the Contractor. 

 

In the event that approved remedial measures are not 

being implemented and serious impacts persist, the 

Employer may direct the Contractor to suspend work 

until the measures are implemented, as required 

under the Contract. 

 

Contractor’s transport vehicles and other equipment 

shall conform to emission standards fixed by 

Statutory Agencies of Government of India or the 

State Government from time to time. The Contractor 

shall carry out periodical checks and undertake 

remedial measures including replacement, if required, 

so as to operate within permissible norms. 

Construction activities that will generate dust impacts 

include excavation (including related activities), 

material handling and stockpiling, vehicular 

movement and wind erosion of unpaved work areas. 

The impact of fugitive dust on ambient air pollution 

depends on the quantity generated, as well as the drift 

potential of the dust particles injected into the 

atmosphere. Large dust particles will settle out near 

the source and smaller particles are likely to undergo 

dispersal over greater distance from the sources and 

impeded settling. SPM levels will be monitored to 

evaluate the dust impact during the construction 

phase of the Project. 

 

The Contractor shall comply with the Indian 

Government legislation and other State regulations in 

existence in Delhi insofar as they relate to water 

pollution control and monitoring. A drainage system 

should be constructed at the commencement of the 

Works, to drain off all surface water from the work 

site into suitable drain outlet. The Contractor shall 

provide adequate precautions to ensure that no spoil 

or debris of any kind is pushed, washed, falls or 

deposited on land adjacent to the site perimeter 

including public roads or existing stream courses and 

drains within or adjacent to the site. In the event of 

any spoil or debris from construction works being 

deposited or any silt washed down to any area, then 

all such spoil, debris or material and silt shall be 

immediately removed and the affected land and areas 
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restored to their natural state by the Contractor to the 

satisfaction of the Employer. 

 

II. LITERATURE REVIEW 

 

Construction safety management is a critical aspect 

of project execution, particularly in India, where the 

sector is plagued by high accident rates due to lax 

enforcement, inadequate training and poor safety 

culture. This literature review examines key aspects 

of construction safety management (CSM), focusing 

on risk assessment, safety compliance, behavioral 

safety and technological interventions. 

 

Construction is one of the most hazardous industries 

globally, with falls, electrocutions and equipment-

related accidents being leading causes of fatalities 

(ILO, 2018). In India, the Building and Other 

Construction Workers (BOCW) Act, 1996, mandates 

safety provisions, but implementation remains weak 

(Ministry of Labor, 2020).  

 

Safety Management Systems (SMS) in Construction- 

Safety Management Systems (SMS) involve 

structured policies, risk assessments, training and 

audits to minimize workplace hazards (Hinze, 2012). 

In India, firms following ISO 45001:2018 or OHSAS 

18001 show 30% fewer accidents compared to non-

certified firms (Gunduz & Laitinen, 2018).   

 

Challenges in Indian Construction Safety- Poor 

compliance with BOCW Act (Sawhney & Agrawal, 

2017).   

Migrant worker exploitation & lack of training 

(Kheni et al., 2010).   

Weak enforcement of PPE usage (CIDC, 2019).   

 

Key Components of Construction Safety 

Management- Risk Assessment & Hazard 

Identification- Fuzzy AHP & Delphi methods are 

used to prioritize risks (Sawhney & Agrawal, 2017).  

Job Safety Analysis (JSA) helps in identifying site-

specific hazards (Roughton & Crutchfield, 2013).   

 

Safety Training & Behavioral Safety   

Workers with formal safety training have 50% fewer 

accidents (Jitwasinkul & Hadikusumo, 2011).   

Behavioral-based safety (BBS) programs improve 

compliance (Choudhry & Fang, 2008).   

Technological Interventions  

IoT & Wearable Sensors for real-time hazard 

detection (Tata Projects Case Study, 2021).   

AI-based surveillance for PPE compliance 

monitoring (MoHUA, 2020).   

 

Case Studies & Best Practices in Indian Firms   

L&T Construction’s "Zero Harm Policy" reduced 

accidents by 40% through strict PPE      enforcement 

and digital checklists (CIDC, 2019).   

Tata Projects’ Chennai Metro used VR-based safety 

training, cutting incident rates by 25% (Patel, 2020).   

 

Todd W. Loushin et.al (2005) described that a 

significant portion of construction contract money 

was wasted due to insufficient planning and project 

mismanagement. They conducted interviews with 

management representatives to gain insight into their 

perception and use of safety and quality management 

in construction. From a safety standpoint, the sample 

admitted using similar performance measures. From a 

quality standpoint, the contractors relied on a variety 

of subjective or after-the-fact measures for quality. 

Worker attitude and lack of skilled workers were 

cited as major barriers to the improvement of quality 

and safety. They had concluded that the respondents 

did not see the potential benefits of integrating safety 

and quality management to reduce injuries while 

improving productivity. 

 

Dayana.B.Costa et.al (2006): have discussed 

initiatives to develop performance measurement 

systems for benchmarking in four different countries 

the United Kingdom, Chile, the United States and 

Brazil. Their study pointed out some of the benefits, 

problems, limitations and opportunities for 

improvement of these initiatives. The lessons learned 

should be used for upgrading the existing initiatives 

and devising new ones. A joint effort involving 

several organizations is necessary for the successful 

design and implementation of benchmarking 

programs. Such an effort should not be limited to 

data collection but should also provide data analysis 

and training, as well as enable the exchange of best 

practices among the companies aiming to promote 

innovation. Moreover, these measures should be 

assessed and revised periodically, according to the 

needs of the companies involved. The commonalities 
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among these initiatives indicate that they potentially 

could be used for International benchmarking. 

 

Gregory Carter et.al (2006): presented an 

investigation indicating the current levels of hazard 

identification on three U.K. construction projects. 

Their study reveal that a maximum of only 6.7% of 

the method statements analyzed on these projects 

managed to identify all of the hazards that should 

have been identified, based upon current knowledge. 

Maximum hazard identification levels were found to 

be 89.9% for a construction project within the nuclear 

industry, 72.8% for a project within the railway 

industry and 66.5% for a project within both the 

railway and general construction industry sector. 

Their results indicate that hazard identification levels 

are far from ideal. They had concluded with an 

information technology tool for construction project 

safety management and, in particular, a module 

within total-safety designed to help construction 

personnel develop method statements with improved 

levels of hazard identification.  

 

OsamaAbudayyeh et.al (2006): have carried out a 

study to determine the correlation between 

management commitment to safety and the frequency 

of construction-related injuries and illnesses. To 

achieve this purpose, a survey was developed and 

sent to a random sample of the top five hundred US 

construction companies. Survey results point to a 

clear statistical correlation between management 

commitment on safety and injury and illness rates. 

The costs resulting from injuries and equipment 

damage, combined with the associated financial loss 

resulting from schedule disruptions, insurance hikes 

and workers compensation, impact the profitability of 

any construction operation. They have concluded that 

these costs may be minimized or avoided through 

focused safety efforts on construction job sites. 

 

2.9 Xinyu Huang et.al (2006): described the owner’s 

role in construction safety. They were claiming that 

the recent improvements in construction industry 

were due to the concerted efforts of owners, 

contractors, subcontractors and designers. While past 

safety studies have investigated the roles of 

contractors, subcontractors and designers, the 

owner’s impact on construction safety has not been 

previously investigated. Data were obtained by 

conducting interviews on large construction projects. 

The relationship between project safety performance 

and the owner’s influence was examined, with 

particular focus on project characteristics, the 

selection of safe contractors, contractual safety 

requirements and the owner’s participation in safety 

management during project execution. By identifying 

practices of owners associated with good project 

safety performances, the author has given guidance 

on how owners directly impact safety performance. 

Guidelines for safety management plans published by 

the workplace standards Tasmania deals with the 

importance of safety management plans in 

construction industry. It had clearly discussed the 

factors that have to be added in safety management 

plan. The factors include management commitment, 

policies, legal requirement, resources, training and 

competency, inspection and auditing etc. 

 

III. PROBLEM IDENTIFICATION & 

OBJECTIVES 

 

Problem Identification- Through site inspections and 

interactions with workers, engineers and safety 

officers, the following key problems were identified:   

 

Non-Compliance with Personal Protective Equipment 

(PPE)-  

Observation: Workers frequently neglected wearing 

helmets, safety harnesses, gloves and shoes.   

Reason: Lack of strict enforcement, discomfort and 

poor awareness of risks.   

Impact: Increased risk of head injuries, falls and hand 

related accidents.   

 

Unsafe Scaffolding and Ladder Practices   

Observation: Scaffolding was often improperly 

assembled and ladders were unstable or damaged.   

Reason: Rushed work schedules, inadequate 

supervision and cost-cutting measures.   

Impact: High risk of falls from heights, leading to 

severe injuries or fatalities.   

 

Electrical and Fire Hazards   

Observation: Exposed wiring, overloaded extension 

boards and insufficient fire extinguishers.   

Reason: Poor electrical safety planning and lack of 

regular audits.   
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Impact: Potential electrocution, short circuits and fire 

outbreaks.   

 

Poor Housekeeping and Slip/Trip Hazards  

Observation: Cluttered workspaces, wet floors and 

uncovered trenches.   

Reason: Lack of daily cleanup routines and poor 

material storage practices.   

Impact: Increased slips, trips and falls, leading to 

minor and major injuries.   

 

Lack of Proper Safety Training and Awareness   

Observation: Workers, especially temporary workers, 

were unaware of safety protocols.   

Reason: Inadequate induction programs and language 

barriers (migrant workers).   

Impact: Higher likelihood of accidents due to unsafe 

work practices.   

 

Inadequate Signage and Barricading   

Observation: Missing warning signs near hazardous 

zones (excavation, heavy machinery).   

Reason: Overlooking safety signage as a low-priority 

task.   

Impact: Unauthorized entry into danger zones, 

leading to accidents.   

Workforce and Subcontractor Challenges   

 

Observation: High turnover of laborers and 

subcontractors bypassing safety norms.   

Reason: Project deadlines prioritized over safety, lack 

of accountability.   

Impact: Inconsistent safety compliance and difficulty 

in enforcing rules. 

 

Objectives- 

To determine broad parameters of EHS management 

at site. 

Establish & define line of command for resolution of 

all hazard prevention issues. Define individual 

responsibilities, hazards, prevention & safety 

promotion responsibility at each level of the 

construction team. Identify highly hazardous 

operations within the scope of work & specially 

integrated preventive measures to mitigate the same. 

To ensure compliance with relevant applicable 

legislation. 

 

Continual EHS performance improvement by 

directing focus on the key areas for improvement in 

consistent manner. Achieve zero accident-free site. 

 

IV. METHODOLOGY & DATA ANALYSIS 

 

By referring to the accident records and other records 

related to working at height available in the 

organization. 

 

By studying the procedure followed in analyzing the 

accident and investigation the accident / dangerous 

occurrences related to working at height. 

 

By discussing with the line personnel, management 

personnel, supervisors and other workers in respect 

of the practices followed by them in working at 

height. 

 

By referring to the standard practices of the 

organization by making literature survey on working 

at height system adopted by other organization. 

 

By studying the case studies on working at height in 

the organization. 

 

By discussing with the safety professionals in the 

plant to strengthen the safety system related to 

working at height in the organization. 

 

To discussed with the safety committee members for 

assessing their involvement on safety activities and to 

suggest for the better participation to enhance the 

Health, safety and environment system in working at 

height in the organization. 

By studying the safety promotional activities 

followed in the organization to suggest further for 

better Health, safety and environment for employees. 

 

To highlight the top management, they needs to 

improve Health, safety and environment system in 

working at height and standards through graphical 

representation of safety performance.  

 

Research Design- 

The study adopted a case study approach focusing on 

a high-rise industrial construction site in Noida. The 

methodology combined qualitative observations and 
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quantitative safety compliance measurements to 

evaluate the effectiveness of existing safety practices. 

Duration of Study: 20 days continuous observation. 

Participants: Site engineers, safety officers, 

subcontractors and 120 workers. 

 

Tools Used: Safety audit checklists, PPE compliance 

sheets, hazard identification forms and interview 

questionnaires. 

 

Data Collection Methods 

Direct Observation- Daily walkthroughs of 

scaffolding, excavation zones, electrical wiring and 

fire safety equipment. 

 

Recording unsafe acts and unsafe conditions. 

Worker Interviews- Semi-structured interviews with 

30 workers to understand awareness of safety 

protocols. 

 

Questions focused on PPE usage, emergency 

preparedness and hazard reporting. 

 

Safety Documentation Review 

Analysis of site-level safety committee minutes. 

Review of accident/incident registers and training 

records. 

 

Compliance Measurement 

PPE compliance was measured by counting workers 

wearing helmets, harnesses, gloves and reflective 

jackets. 

 

Emergency preparedness was assessed by checking 

availability of fire extinguishers, evacuation maps 

and first-aid kits. 

 

Data Analysis Techniques- 

Descriptive Statistics: Percentages and frequency 

distribution of PPE usage. 

Comparative Analysis: Comparing safety compliance 

across different work zones (scaffolding, electrical, 

excavation). 

Trend Analysis: Identifying recurring hazards and 

lapses over the 20-day period. 

 

The analysis revealed that while awareness of safety 

protocols exists, implementation is inconsistent. PPE 

compliance is below acceptable standards, especially 

for harnesses at height. Electrical hazards and poor 

fire safety preparedness pose significant risks. 

Worker interviews highlighted lack of formal training 

and weak communication of emergency procedures 

 

V. RESULTS & DISCUSSION 

 

Recommendations  

Based on the analysis of the collected data and 

observations made during the study, several 

recommendations have been proposed to improve 

health, safety and environmental (HSE) performance 

at the construction site. These recommendations aim 

to address the gaps identified during site observations 

and stakeholder interactions and to enhance overall 

safety culture and compliance at the workplace. 

 

The methodology adopted for developing these 

recommendations included regular site walkthroughs 

conducted over a four-week period. During this 

period, interviews and informal discussions were 

carried out with site engineers, the safety officer, the 

project manager and construction workers to 

understand prevailing safety practices and challenges. 

In addition, photographic documentation of unsafe 

conditions was undertaken wherever permitted to 

support the observations and findings. 

 

One of the primary recommendations is to improve 

the Personal Protective Equipment (PPE) policy at 

the site. High quality PPE should be provided to all 

workers, including contract labor, to ensure adequate 

protection against occupational hazards. Adequate 

stock of PPE must be maintained for immediate 

replacement and regular PPE audits should be 

conducted to monitor usage and compliance. 

 

Safety measures for work at height require significant 

strengthening. The use of standard and certified 

scaffolding materials should be strictly enforced 

across the site. Wearing safety harnesses must be 

made compulsory for all height related activities and 

workers should receive proper training on safe 

working at height procedures to minimize the risk of 

falls and serious injuries. 

 

Regular safety training is another essential 

requirement. Monthly toolbox talks should be 

organized focusing on specific hazards and site 
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activities. Comprehensive safety induction programs 

must be conducted for all new workers before 

deployment. To effectively communicate safety 

instructions to illiterate or semi literate workers, 

pictorial safety instructions should be prominently 

displayed and used during training sessions. 

 

Electrical safety at the site needs immediate 

improvement. It is recommended that licensed 

electricians be engaged for all temporary and 

permanent electrical installations. All wiring should 

be properly insulated and waterproof junction boxes 

must be used to prevent electrical hazards. 

Furthermore, a lockout and tagout policy should be 

developed and implemented during maintenance and 

servicing of electrical equipment. 

 

Fire preparedness on the site should be enhanced by 

installing and maintaining adequate fire extinguishers 

on every floor and at critical locations. A detailed fire 

evacuation plan should be prepared and 

communicated to all workers and mock fire drills 

should be conducted on a quarterly basis. Proper 

storage arrangements should be ensured for 

flammable materials to reduce fire risk. 

 

Site housekeeping plays a vital role in accident 

prevention and should be improved through 

systematic measures. A dedicated housekeeping team 

should be assigned for each shift to ensure 

cleanliness and orderliness. Implementing 5S 

principles for organizing tools and materials will 

improve both efficiency and safety. Adequate waste 

bins should be provided and daily cleanup schedules 

must be strictly followed. 

 

Worker health and fatigue management is also an 

important area of concern. Working hours should be 

limited to 8–9 hours per day with mandatory rest 

breaks. Shaded rest areas, sufficient drinking water 

and well maintained first aid kits should be provided 

at suitable locations. Periodic health checkups should 

be conducted to allow early identification and 

management of fatigue, stress, or health related issues 

among workers. 

 

To ensure continuous improvement in HSE 

performance, a feedback mechanism should be 

established that encourages workers to report 

hazards, unsafe conditions and suggest 

improvements. Additionally, a post project HSE 

review should be conducted after completion of the 

project to evaluate safety performance, document 

lessons learned and apply these improvements to 

future projects. 

 

Management commitment to safety is a critical 

success factor. The project should highlight the active 

involvement of management in supporting safety 

initiatives by allocating sufficient resources, time and 

personnel for HSE activities. Visible commitment 

from management helps create a safety first culture 

and motivates workers to strictly follow safety 

procedures. 

Clear and effective communication channels must be 

developed to ensure timely reporting of safety 

concerns and dissemination of HSE updates to all 

workers. Improved communication enhances 

awareness, coordination and immediate corrective 

action when unsafe situations arise. 

 

The integration of modern technology for safety 

monitoring is also recommended. The use of safety 

management applications, digital reporting systems 

and drone-based inspections can help monitor site 

conditions and worker behavior in real time. Such 

technologies improve the effectiveness of safety 

monitoring and enable early detection of potential 

hazards. 

 

Finally, evaluation of HSE performance after project 

completion is essential. Post project evaluations 

should include analysis of safety performance, 

incidents and near miss cases. This evaluation helps 

identify improvement areas and ensures continuous 

enhancement of safety protocols in future 

construction projects. 

 

VI. CONCLUSION & FUTURE SCOPE 

 

PPE Compliance is Alarmingly Low – Only 65-75% 

of workers used helmets; gloves, harnesses and 

goggles were largely ignored.   

 

Fall Hazards Dominate Risks – Unsecured 

scaffolding and lack of safety nets made falls the #1 

preventable threat.  
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Electrical Safety is Neglected – Exposed wiring and 

temporary connections posed severe electrocution 

risks.   

 

Fire Safety Measures Were Absent – 

Missing/extinguishers and no evacuation plans 

increased disaster vulnerability.   

Training is Inadequate – 40% of workers received no 

formal safety training and language barriers 

worsened comprehension. 

 

Emergency Preparedness Failed – No mock drills, 

outdated first aid kits and unclear emergency 

protocols. 

 

Supervision Prioritized Speed Over Safety – 

Supervisors ignored violations to meet deadlines, 

fostering a risky culture. 

 

No Accountability Mechanisms – Zero penalties for 

safety violations reinforced non-compliance.   

 

Scaffolding Practices Were Unsafe – Missing 

guardrails and unstable platforms violated BOCW 

Act standards. 

 

Legal Non-Compliance Was Evident – Gaps in 

BOCW Act and OSHA adherence exposed the site to 

legal liabilities.  

 

Third-Party Audits Are Critical – Independent safety 

inspections could bridge enforcement gaps.   

 

A Cultural Shift is Urgent – Safety must be 

embedded as a core value, not just a regulatory 

checkbox.   

 

REFERENCES 

 

[1] Ministry of Labour & Employment. (2020). The 

Building and Other Construction Workers 

(BOCW) Act, 1996 & Rules, Key legal 

framework for construction safety in India.   

[2] OSHA construction safety regulations, 29 CFR 

1926, USA. 

[3] The Indian Electricity Rules, 1956. 

[4] National Safety Council (NSC). (2020). 

Construction Safety Handbook (India Edition).   

[5] Covers Indian safety standards, accident 

prevention and best practices.   

[6] Bureau of Indian Standards (BIS). (2016). IS 

15883: Safety in Construction Sector – 

Guidelines. 

[7] Occupational Safety, Health and Working 

Conditions Code (OSHWC), 2020. 

[8] Consolidated Indian labor laws impacting 

construction safety.   

[9] The Noise Pollution (Regulation and Control) 

Rules, 2000. 

[10] The Construction and Demolition Waste 

Management Rules, 2016. 

[11] Indian standard for construction safety 

management. 

[12] Aksorn, T., & Hadikusumo, B. H. W. (2008). 

"Critical Success Factors Influencing Safety 

Program Performance in Thai Construction 

Projects." Safety Science, 46(4), 709–

727.(Useful for comparative analysis with 

India.)   

[13] Gunduz, M., & Laitinen, H. (2018). "A 

Framework for Assessing Safety Performance in 

Indian Construction Projects." International 

Journal of Construction Management, 18(3), 

212–223.  Examines safety KPIs in Indian 

construction.   

[14] Kheni, N. A., Gibb, A. G. F., & Dainty, A. R. J. 

(2010). "Health and Safety Management in 

Developing Countries: A Study of Construction 

SMEs in Ghana." Construction Management 

and Economics, 28(1), 23–35. (Relevant to 

India’s informal construction sector.) 

[15] Sawhney, A., & Agrawal, S. (2017). "Safety 

Risk Assessment in Indian Construction 

Projects Using Fuzzy AHP." Journal of 

Construction in Developing Countries, 22(1), 1–

18.  Applies risk assessment models to Indian 

sites.   

[16] Jitwasinkul, B., & Hadikusumo, B. H. W. 

(2011). "Identifying Thai Construction 

Workers’ Safety   Knowledge." Engineering, 



© MAY 2026 | IRE Journals | Volume 9 Issue 11 | ISSN: 2456-8880 
DOI: https://doi.org/10.64388/IREV9I11-1717713 

IRE 1717713          ICONIC RESEARCH AND ENGINEERING JOURNALS 1612 

Construction and Architectural Management, 

18(6), 644–660.  (Applicable to Indian context 

due to similar safety challenges in developing 

countries.)   

[17] Directorate General Factory Advice Service & 

Labour Institutes (DGFASLI). (2021). Annual 

Report on Occupational Safety in Construction.  

Official Indian government report on 

construction accidents and compliance.  

[18] Construction Industry Development Council 

(CIDC). (2019).Best Practices for Safety in 

Indian Construction. Industry-led guidelines for 

improving safety.  

[19] International Labour Organization (ILO). 

(2018). Safety and Health at Work in India: 

Challenges and Opportunities.  Discusses gaps 

in Indian construction safety enforcement.   

[20] National Crime Records Bureau (NCRB). 

(2022). Accidental Deaths & Suicides in India  

(Construction Sector Data).  Provides statistics 

on fatal accidents in Indian construction.   

[21] Ministry of Housing and Urban Affairs 

(MoHUA). (2020).* Guidelines for Safe 

Construction Practices in Urban Areas.   

[22] Factories Act, 1948 (Amended 2020) – Covers 

worker safety in construction-related industries.  

[23] IS 3764: Code of Practice for Safety in 

Construction (BIS). 

[24] IS 13416: Safety Helmets for Construction 

Workers (BIS).  

[25] IS 2750: Safety Code for Scaffolding (BIS).   

[26] IS 3696: Safety Code for Working with 

Construction Machinery (BIS). 

 

 

 

 


