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What is the Energy Source? 
Pressure, defined by classical physics, is simply a Force exerted over an Area. Pressure 
forces may develop from any of the three forms of matter: solid, liquid, or gas. For example, 
when an air compressor forces air (a gas) into a tank, the air exerts an outward force over 
the entire inner surface of the tank. The pressure of the compressed air is often measured 
in PSI, that is, Pounds (Force) per Square Inch (Area). Similarly, when soil is piled up, the 
weight of the soil creates an overburden pressure on anything below it. 

Humans seem to be less able to 
recognize pressure hazards than other 
types of hazards, like trip or fall 
hazards, for example. This could 
partially be explained by the fact that 
pressures observed in nature do not 
often reach hazardous levels. Generally 
speaking, when a person comes in 
contact with a pressure source of energy 
on a construction site, it is because a 
person created the pressure source. 

Compressed air tanks certainly are not naturally occurring, but are introduced to 
construction sites by workers, often for the means of increasing worker productivity. And 
while soil overburden pressures are a naturally occurring phenomenon, they do not 
present a hazard to workers until a person digs a trench, or otherwise exposes a face of 
soil. 
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Energy Release 
 
Usually soils are secured in all six 
directions, but when a soil is excavated, 
one of the restraining forces is removed, 
leaving the soil in an unstable 
condition. 

 

On this picture, even if the soil is 
immobile, the exerted pressure on the 
excavated part can potentially cause the 
collapse of the trench. A trench collapses 
when the horizontal force results in an 
overall ground movement (speed). The 
collapse happens at a blink of an eye 
(0.1 seconds). 

Injuries 
 
The speed and the force of the collapse 
can be the cause of severe injuries 
(crushing injuries, cuts and bleedings, 
head trauma) and can even be fatal. If 
the speed and the force of the collapse are 
not fatal, many times the worker is 
buried alive under the collapsed soil. 
This situation causes crushing injuries 
but more importantly often results in 
asphyxia and death. The worker is 
indeed unable to take a breath after 
exhaling because of the weight of the 

soil above them (often thousands of 
pounds). 
 
Hazard Control  
 
1-Protect Yourself 
 
Do not enter an unprotected trench! 
Trenches 5 feet deep or greater require a 
protective system.  
 
2- Protective Systems 
 

  
Sloping trenches    or    Trench box use 
 
3- Competent Person 
 
OSHA standards require that trenches be 
inspected daily and as conditions change 
by a competent person. 
 
4- Access and Egress 
 
Provide safe access and egress to all 
excavations for trench excavations 4 feet 
or deeper. These devices must be located 
within 25 feet of all workers. 
 

Some Figures 
Trench collapses are responsible for 
35 fatalities annually in the United 
States alone, as well as many 
injuries. They are considered one of 
the most dangerous hazards on a 
construction site.
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Energy Release  
 
A typical pressure vessel consists of shell, 
closure heads, openings for inspection 
and instrumentations, attachments and a 
combination of nozzles for pressure relief 
or other purpose, and supports. A 
pressure vessel failure is caused by the 
inability to maintain the high 
pressured substance (liquid or gas) 
within the vessels and/or to control 
its release. When the substance is 
uncontrollably released, it can result in 
an explosion which transforms the 
pressure energy by producing 
temperature variation and/or speed 
(Motion) (i.e blast and/or projectiles).  

The main causes of failure of a pressure 
vessel are: 
 
-Faulty Design  

 -Operator error or poor 
maintenance  

-Operation above max allowable 
working pressures 

Injuries 
 
There are three major kinds of injuries 
that happen in a chronological order. 
First, injuries are caused by blast 
overpressure waves. These are 
especially likely when a person is close. 
The ears are most often affected by the 
overpressure, followed by the lungs and 
gastrointestinal organs. Then 
fragmentation and other objects 
propelled by the explosion may harm any 
part of the body and sometimes result in 

penetrating trauma with visible 
bleeding. Furthermore, displacement of 
air by the explosion creates a blast wind 
that can throw victims against solid 
objects. Then there are injuries that are 
combination of blunt and penetrating 
trauma, including bone fractures and 
backlash choc. 
 
Hazard Control  
 
Recent inspection programs for metallic 
pressure containment vessels and tanks 
have revealed cracking and damage in 
a considerable number of the vessels 
inspected. There are five recommended 
nondestructive examination methods to 
detect leaks and cracks: 

- Visual Examination  
- Liquid Penetrant Test  
- Magnetic Particle Test  
- Gamma and X-ray Radiography  
- Ultrasonic Test  

The first three are often referred to as 
"surface" examination methods and the 
last two as "volumetric" methods.  
 

 
 

Some Figures 
 According to HSE, explosions have 
a 40% fatality rate and are one of 
the 10 most common accidents on a 
construction site. 
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