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Chapter 11 

Accident Prevention in Construction Industry  

 (منع الحوادث في الصناعة اإلنشائية)

11.1. Introduction: 

Construction Industry is one of the productive sections with high index of labor 

accidents and fatal occurrences. 

During the earlier years of construction, it was common practice to assume that 

accidents would claim one life for each: 

1. Two floors of a building. 

2. Million dollars of general construction. 

3. One-half mile (0.805 km) of tunnel. 

Nowadays, such statistics are not acceptable; therefore, Accident Prevention 

should be an essential part of the program of any contractor who expects to enjoy a 

successful career in this activity.  

Although many contractors have adopted safety programs as a part of their 

construction operations, the frequency and severity of accidents in construction are 

too high, more than twice as high as the average for all industries. 

    

11.2. Terms and Definitions:  

1. Safety: Safety can be defined as the quality of a system that allows the 

system to function under predetermined condition with an acceptable 

minimum of accidental loss. 

 

2. Incident: An unplanned event that has not caused loss but which could 

lead to an accident in other circumstances. Other terms of incidents are: 

Near-Accident, Near Misses, and Learning Experiences. 

 

3. Accident: An unintentional event that causes harm to people, property or 

the environment. 

 

4. Major Accident: An incident involving multiple injuries, a fatality, and/or 

extensive property damage. 

 

5. Occupational Accident: An accident, the origins of which are from a 

workplace. A sudden Occupational Accident can take place either at the 

workplace, or while commuting between home and the workplace. 
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6. Risk: Risk is the combination of the expected frequency (events/year) and 

consequence (effects/event) of a single accident or a group of accidents. 

 

7. Hazard: Hazard is the condition or circumstance that can lead to physical 

injury or damage to people, property or the environment. 

 

8. Safety Management: A systematic control of worker performance, 

machine performance, and physical environment. The control includes both 

prevention and correction of unsafe conditions and circumstances. 

 

9. Safety Program: The term “Safety System” is also used. A set of policies, 

procedures, and practices designed to ensure that barriers to incidents are in 

place, in use and effective. 

 

10. Injury-Frequency Rate: Injury-Frequency Rate is defined as the number 

of disabling injuries per 1000000 man-hours worked. A Disabling Injury is 

an injury which causes a loss of working time beyond the day, shift, or turn 

during which the injury was received. The rate is expressed by the 

equation: 

Hr Worked-Man No.

 10Injuries Disabling No.
 RateFrequency -Injury

6


 

...... (11-1) 

 

11. Injury-Severity Rate: The Injury-Severity Rate is defined as the number 

of days of lost time because of injuries per 1000 man-hours worked. The 

Injury-Severity rate, which indicates the severity of injuries, is expressed 

by the equation: 

Hr Worked-Man No.

 0001Lost Days No.
 RateSeverity -Injury




 
...... (11-2) 

 

12. Injury-Index: The Injury-Index is expressed by the equation:  

1000

 Rate everitySRateFrequency 
Index -Injury




 
...... (11-3) 

The American Standard Scale for lost time resulting from death or permanent 

disability is illustrated in table (11-1). 
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Table (11-1) - The American Standard Scale for Lost Time Resulting from 

Death or Permanent Disability 

Nature of Injury 
Time Charge, 

Days 

Death 6000 

Permanent total disability 6000 

Loss of member or function:  

Arm, at or above elbow 4500 

Arm, below elbow 3600 

Hand 3000 

Thumb 600 

Any 1 finger 300 

2 fingers on same hand 750 

3 fingers on same hand 1200 

4 fingers on same hand 1800 

Thumb and 1 finger on same hand 1200 

Thumb and 2 finger on same hand 1500 

Thumb and 3 finger on same hand 2000 

Thumb and 4 finger on same hand 2400 

Leg, at or above knee 4500 

Leg, below knee 3000 

Foot, at ankle 2400 

Great toe 300 

2 great toes 600 

1 eye, loss of sight 1800 

Both eyes, loss of sight 6000 

1 ear, loss of hearing 600 

Both ears, loss of hearing 3000 
 

 

Example (11-1): 

A contractor who employs an average of 200 men 40 hours per week for 50 weeks 

has six disabling injuries. What is his Injury-Frequency rate? 

Solution: 

Applying Eq. (11-1), we get:  

15
5040200

106

Worked Hr-Man No.

 10InjuriesDisabling  No.
Rate Frequency -Injury

66
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Example (11-2): 

For the contractor in the previous example, the six disabling injuries resulted in a 

total of 86 days lost from work. What is the Injury-Severity rate? 

Solution: 

Applying Eq. (11-2), we get:  

215.0
5040200

 000168
 RateSeverity -Injury

Hr Worked-Man No.

 0001Lost Days No.
 RateSeverity -Injury










 

 

Example (11-2): 

For the contractor in the previous examples, if one of the six disabling injuries, 

involving a time loss of 16 days, resulted in a loss of an arm below the elbow. 

What is the Injury-Severity rate? And what is the Injury Index?   

 

Solution: 

Using information from Table (11-1), a loss of an arm below the elbow results a 

time charge of 3600 days. The total equivalent time lost for the six accidents will 

be: 

days367036001686   

Applying Eq. (11-2), we get:  

175.9
5040200

 00013670
 RateSeverity -Injury

Hr Worked-Man No.

 0001Lost Days No.
 RateSeverity -Injury










 

From example (11-1), the frequency rate =15. Applying Eq. (11-3), we get:  

138.0
1000

 175.951
Index -Injury

1000

 Rate everitySRateFrequency 
Index -Injury









 
 

11.3. Accidents-Prevention Program:  

An accident-prevention program should be introduced on every project in order to 

reduce the cost of construction measured in terms of: 

1. Human lives sacrificed. 

2. Temporary and permanent injuries to workers. 
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3. Loss of materials resulting from accidents. 

4. Loss of or damage to equipment. 

5. The cost of workmen’s compensation insurance. 

6. Loss of time because of accidents. 
 

11.4. Types of Consequences from Accidents:  

Those affected by accidents and incidents can be divided into three categories: 

1. The employees. 

2. The employers. 

3. The public administration. 

 

The Consequences to the Employee Include: 

1. Mental effects. 

2. Effects on off-the-job activities. 

3. Disability to work. 

4. The effect to the economic situation. 

The immaterial losses to the employee can seldom be compensated, while usually 

a major part of the employee’s financial losses are covered by worker’s 

compensation system. 

 

The cost of the employer can be divided into: 

1. Prevention costs. 

2. Accident costs. 

 

The Prevention costs can be divided into three types: 

1. Fixed costs (safety and other equipment, salaries of medical personnel and 

safety personnel). 

2. Variable costs (time used for accident and risk analysis). 

3. Unexpected costs (re-design and equipment modification). 

 

The accident costs can be divided into: 

1. Direct costs (mainly insurance costs). 

2. Indirect costs (caused by wages, material damage, administration’s time, 

production losses). The average indirect cost is at least four times the 

direct cost. 

Besides these, there are costs that are difficult to measure directly. These include 

the company’s damaged public image which may result in difficulties to hire 

skilled personnel, or to find customers and external financial resources. 
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The third party affected by accidents is the public administration, (the lost tax and 

production, the costs of medical care and the costs due to pensions. 
 

11.5. Classification of Construction Accidents:  

Extensive surveys indicate that the causes of construction accidents may be as 

follows:  

1. Uncontrollable contact between men and equipment or materials. 

2. Failure of temporary structures, such as forms, scaffolds, ladders, etc. 

3. Engineering hazards, such as the use of explosives, presence of injurious 

gases, toxic dusts, etc. 

4. Unsafe practices of individual workers or personnel hazards resulting from 

the carelessness of workers. 

An analysis of the causes given above indicates that most of the accidents 

could be avoided through the application of an effective safety program. 
 

11.6. A Safety Program for Construction:  

A safety program cannot be applied to the construction industry as a whole. It must 

be made an integrated part of the operations of each construction company. Such a 

program must receive the full support of an entire organization, beginning with top 

management and continuing down through the ranks to include the project 

superintendents, foremen, and workers. 

The following program, when vigorously promoted by management, has been 

effective in reducing the accident rate on construction. 

1. Secure the full support of top management. 

2. Designate someone in the organization to direct the safety program. 

3. Publicize your safety program. 

4. Develop a safety program for each job. 

5. Install a safety program on a competitive basis. 

6. Indoctrinate new employees. 

7. Make safety practices effective. 

8. Promote good housekeeping. 

9. Maintain adequate first-aid facilities. 

10. Seek assistance from the insurance carrier.    


