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Abstract- Construction work is a hazardous land-based job. 
In developing and undeveloped countries, Construction 
activities has been increasing over the past few years. With 
an increase in this type of work occupational fatalities have 
increased. The accidental statistics data provided by 
Occupation Safety and Health Administration (OSHA) for US. 
In India, there is no standard statistical accident data for 
construction Industry. In construction activities, the major 
hazards for workers are Falls from heights, Scaffold collapse, 
Electrocution, Trench collapse, Failure to use proper 
personal protective equipment and Repetitive motion 
injuries. From the preliminary study, identified the level of 
adaption safety measure in the local construction industry 
through questionnaire survey. Most of the construction sites 
are failed to adapt the safety measure. The most common 
fatalities are caused by the fatal four accidents. They are falls, 
being struck by an object, electrocutions, and being caught in 
between two objects. The focus of study is on the 
occupational safety management of workers in the 
construction site and to identify the top hazards in the 
construction site for the workers. One third of the 
construction accidental death caused by fall from height. Fall 
is the one of major hazards in the construction site. Fall 
accidents are majorly caused by unsafe act, unsafe working 
condition and communication barriers. To identify the types 
of fall hazard and the causes of fall hazards through 
questionnaire survey. Preparing the checklist, based on the 
types and causes of fall accidents. From the use of check list, 
monitoring the site safety through suitable automation 
technique. 

Keywords - Safety Management in Construction, Fall from 
height in construction, construction safety, safety on site, 
Statistics data of construction accidents. 

I. INTRODUCTION 

The National Skill Development Corporation’s (NSDC) 
published a report in 2013-14, that shows the workforce 
should involve in the construction and real estate sector 
nearly 76 million by 2022. From these, 97 percent of workers 
are likely to have no training before they do the job, 
according to National Sample Survey Office’s findings.  
  
  Construction work is a hazardous land-based job. In 
India, 48,000 occupational fatal accidents occur. Especially, 
38 fatal accidents take place every day in the construction 
sectors. Overall, workplace deaths are twenty times higher in 

India than UK. So, we should manage the labours in 
construction site. That will reduce or eliminating the accident 
in the site. 
An unsafe act is an act of doing something that has potential 
to cause injury, loss or a serious accident. An unsafe 
condition is one in which the physical layout of the work 
location and the status of the tools, equipment and/or 
materials are in violation of contemporary safety standards. 
However, nearly 60,000 fatal accidents happen at 
construction sites worldwide (International Labor 
Organization 2005). This equates to approximately one fatal 
construction accident every ten minutes.  Accident don’t just 
happen, they are caused by unsafe acts, unsafe conditions or 
both. 
 
II. LITERATURE REVIEW 

 
  Today, the types of fall hazards that are most 
commonly found at construction sites and the most causes 
contribute to fall as well as the most effective solutions to 
overcome the fall hazards (Siti Halipah Ibrahim, 2016).  
Whether on a small project or for a major commercial 
development, on a daily basis construction worker must deal 
with some of the most dangerous working conditions faced 
by employees in any industry (I.L.O 2005). The leading 
causes of private sector worker deaths (excluding highway 
collisions) in the construction industry were falls, followed 
by struck by object, electrocution, and caught between 
objects. These "Fatal Four" were responsible for more than 
half (59.9%) the construction worker deaths in 2017, BLS 
reports (OSHA,2017). Fall protection is an essential part of 
preventing fall injuries. The Occupational Safety and Health 
Administration (OSHA), which sets and enforces standards to 
ensure safe work conditions in the United States, requires 
that each employee on a walking or working surface 
(horizontal and vertical) with an unprotected side or edge 
that is 6 feet (1.8 m) or more above a lower level must be 
protected  from falling by the use of guardrail systems, safety 
net systems, or a personal fall arrest system (PFAS) (OSHA, 
2010).  Fall is defined as a downward movement all the way 
down to the floor. A fall hazard is a type of physical hazards 
that cause worker’s loss body balance when working at a 
construction site. Falls are usually causing by the unsafe act, 
unsafe working condition, communication problems, and 
management commitment. The workers are exposed to fall 
hazards that are caused by their attitude on safety and health 
protection is an unnecessary expenditure that can be saved 
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and the lack of communication between workers and the site 
in-charge (Maznan, 2010). Thus, it is important to reduce 
occurring of fall hazards as the fall fatalities are higher in the 
construction sector. The typical measures such as training, 
fall protection systems, enforcement of Acts and regulations, 
safety awareness and fall prevention campaign, workplace 
inspection and effective safety management system can 
mitigate the fall hazards in a construction site (Occupational 
Safety and Health, 2014). 
 
III. METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig 1 Methodology 

 
PROBLEM IDENTIFICATION 

         In construction industry, the top accident was caused by 
fall from height. That was identified to study various sources 
like Occupational Safety and Health Administration, 
newspaper, government related statistics as well as getting 
experts feedback. From that, fall is the most dangerous 
hazard in the construction industry. 

TYPES AND CAUSES OF FALL ACCIDENTS  

         From the literature and some safety standards and 
manual’s, identified the types of falls and causes of fall 
accident in the construction site (Chong Hui Liy,2016). The 
following are the types of fall occurred in the construction 
site during working. They are, 

 Fall from roof, 
 Fall from scaffolding, 
 Holes in flooring, 

 Fall from ladder, 
 Falling from aerial lift form, 
 Falls from building girders or other structures. 

 
The causes of fall accident mainly classified by three main 
components shown in table. They are, 

 Unsafe act of the persons,  
 Unsafe working conditions, 
 Communication barriers. 

 
DATA COLLECTION 

From the above table, to identify the major type of 
fall accident occurs frequently in the construction site and to 
identify the importance factors that will causes the fall 
accident in the site through questionnaire survey. The 

Causes of accidents 

Unsafe act  Failed to use / wear 
PPE 

 Improper use of PPE 

 Attitude of the 
worker 

 Improper positioning 
and posture during 
working 

 Using defective PPE 

 Used defective 
construction 

 machineries (Tower 
cranes, etc) 
 
 

Unsafe working 
condition 

 Poor house keeping 

 Unprotected sides 
and edges 

 Working at crowded 
space 

 Working at high level 

 Bad weather 
conditions 

Communication barriers  Unclear of 
information  

 Poor line of 
communication 
among safety officer 
and employees  

 Language barriers  

 Poor understanding 
of signage 

Problem Identification 
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questionnaire was using 5-point Likert scale. The objective of 
conducting a questionnaire survey in this study is to identify 
the importance factors to causes fall accident based on 1) 
Unsafe act, 2) Unsafe working condition and 3) 
Communication barriers. 

The questionnaire survey was conducted through 
online sites and phone calls. Nearly, 20 respondents 
participated in the survey. Respondents are EHS exports 
having nearly 10+ years experiences, site engineers, safety 
managers, Deputy project managers. 

DATA ANALYSIS  

The data received from the questionnaire was 
analyzed by Relative Importance Index (RII) method by using 
MS excel, to determine the top fall types and relative 
importance of i) the factors causing the fall accident on the 
bases of Unsafe working conditions; and ii) important factors 
based on Unsafe act iii) important factors causing fall 
accident based on communication barrier. 

    
     

  
  

          RII = (5N1 + 4N2 + 3N3 + 2N4 +1N5) / (AN) 

Where, W = weights given to each factor by the 
respondents and will ranges from 1 to 5 where ‘1’ is less 
significant and ‘5’ is extremely significant. A = highest weight 
(i.e. 5 in this case), N = total number of respondents, N1 = No 
of respondents for strongly agree, N5 = No of respondents for 
strongly disagree. 

IV. RESULTS AND DISCUSSIONS 

RANKING THE TYPES OF FALL 
 
          The following the result obtained the top ranked types 
of fall and top ranked causes of fall accidents from the 
analysis.  
 

Figure 2 RII for types of fall 

RANKING THE CAUSES OF FALL ACCIDENT 
 

 
 

Figure 3 RII for Unsafe working condition 
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Figure 4 RII for Unsafe act 

 
Figure 5 RII for Communication barriers 

 

Figure 6 Overall Ranking the causes of fall accidents 

 
DISCUSSION 
 
 The results obtained from the analysis is the top three 
types of fall accidents are fall from scaffolding, fall from 
ladder and fall from roof. This result shows, that these three 
types of fall accidents mostly occurred in the construction 
site. The top two causes of fall accidents based on unsafe 
working conditions, unsafe act and communication barriers 
are working at height, unprotected edges, failed to use PPE, 
attitude of the workers, language barrier and poor 
understanding of signages respectively. 
 
V. CONCLUSION 

  Based on the study and survey Falls from heights, 
Scaffold collapse, Electrocution, and Repetitive motion 
injuries are the hazard for the workers. From that hazard, fall 
from height was the top hazard in the construction sites 
based on OHSA and preliminary survey conducted with 
experts in the safety field. The main objective of the study is 
to identify the top type of fall and causes of fall. From the 
questionnaire survey, it was identified. The result shows that, 
the three top types of fall accidents mostly occurred in the 
construction site are fall from scaffolding, fall from ladder 
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and fall from roof. As well, the results show top two causes of 
fall accidents based on unsafe   working conditions, unsafe 
act and communication barriers are working at height, 
unprotected edges, failed to use PPE, attitude of the workers, 
language barrier and poor understanding of signages 
respectively. The overall top three ranked causes of fall 
accident in the construction are 1) working at height 2) 
Unprotected sides and edges and 3) Poor housekeeping. 
 
Recommendation 
 
 From the identified top types of fall and causes of fall 
accident in construction site, creating a checklist. Preparing 
checklist based on the types of fall and causes of accident and 
the checklist will be more concrete on top type of fall and 
importance factors for causing a fall accident. The checklist 
will be focusing on the identification of the requirement that 
can be inspected in the site. Identifying the suitable 
automation technique like mobile application integrated with 
BIM, UAV, etc., in site safety monitoring and creating protocol 
for that technique. 
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