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Motion is defined as change in position of  
an object with time. Motion can be described 
in terms of  displacement, distance, velocity, 
acceleration, time, and speed. Motion can 
occur by translational motion, oscillatory 
motion, rotational motion, or completely 
random! (see images on top of  p3) 

 translational motion is the 
typical motion definition we relate to. It is 
the change in place or location. Transla-
tional motion is often the easiest to identify 
and varies greatly in size and magnitude. 
Examples include linear actuators, linear 
cylinders in electric, pneumatic, hydraulic 
options, or operating machinery. (Refer to 
image 1)

 Oscillatory motion is mov-
ing back and forth between two set points 
about a mean and is repetitive. Some Exam-
ples include heartbeat of  a person, opening 
and closing drawers, oscillations of  a pen-
dulum, sprinkler system, sound waves, or 
the piston of  a scooter bike. (Refer to image 
2)

 rotational motion occurs 
when an object spins around a fixed point, 
like an earth moves around the sun, a car’s 
engine, or spinning wheel. (Refer to image 
3)

 random motion occurs when 
motion is predictable in theory but not in 
practice, called Chaos. Then some motion is 
random, where we cannot predict the loca-
tion or direction of  the object, such as bees 
or dust. (Refer to image 4)

Normally, situations are not limited to hav-
ing one type of  motion. For example, a sew-
ing machine has oscillatory motion and the 
wheel has rotational motion. Motion of  the 
earth around the sun is both rotational and 
periodic because it rotates around the earth 
but also does so in a set period of  time. 

 
Motion is either introduced naturally in a 
construction site by the exposed elements 
or introduced mechanically using or mov-
ing equipment and materials around the 
construction site. Motion occurs in real 
time on the construction site by operating 
machinery, vessel or equipment move-
ment, body positioning: lifting, straining, 
or bending. These motions are usually 
classified as translational motion. Natural 
elements such as flowing water and wind 
might contribute to unexpected hazards in 
the workplace are classified as random mo-
tion or chaos.

1    Falls, Slips, Trips, or Loss of  Balance
2   Repetitive Motion

3   Overexertion 
4   Ergonomics
5   Poor Work Organization
6   Heavy Metals, such as Lead Dust
7   Concrete and Silica Dust
8   Blind Spots
9   Wind 

1    Muskuloskeletal Disorders (MSDs): Car          
      pal Tunnel Syndrome (CTS), Tendinitis,        
      Bursitis
2    Soreness and Pain
3    Bruises and Contusions
4    Cuts, Lacerations, and Punctures
5    Cumulative Trauma Disorders (CTDs)
6    Repetitive Strain Injuries (RSIs)
7    Repetitive Motion Injuries (RMIs)
8    Cancer
9    Lung, Kidney, Liver, CNS Damage
10  Burns
11   Heart Ailments
12  Asbestosis
13  Asthma
14  Death

1      Health & Safety Executive
2     ARCO Experts in Safety 
3     Automation in Construction
4     Proceedings of  the Construction Research               
       Congress
5   The National Institute for Occupational Safe- 
       ty & Health
6   The Center for Construction Research & Train 
       ing

Motion hazards
from dust to 
blind spots
Motion is a form of energy that describes the action of 
changing location or position. Motion hazards are often 
overlooked because of their timid demenor. Motion en-
ergy varies greatly in size and magnitude where small 
scale can be an electron moving inside an atom or large 
scale can be the earth’s movement around the sun. Con-
struction Sites are bustling with activity that require all 
types of machines and equipment. Naturally, construc-
tion sites are open to the elements that require move-
ment and its’ activities require motion of materials and 
equipment throughout the jobsite. 
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Dust is very fine particles that can be moved by slight 
motions in the air. 

It can collect anywhere and can come from grinding, 
sanding, cutting, drilling, sweeping, moving rubble, 
and demolishing. It occurs naturally in the environ-
ment from pollen, dirt, and sand. 

Construction sites are prime for hazardous amounts 
of  dust in the air. It is released when vibrations kick the 
dust off of  a surface. A person or machine removes the 
dust from a surface, causing it to go into the air, and it 
either takes a while to settle or is moved by the wind.

Breathing in air containing dust can hurt your lung 
capacity, cause allergies, cause illness, or even cause 
death. Many inhaled particles, such as silica dust, are 
dangerous at very low doses (see picture 6). Picture 6 
shows the daily allowable amount of  silica dust com-
pared to a penny. Particles get into one’s lungs and 
damage the tissues or pierce cell nuclei, cause the per-
son to lose their lung capacity or have cancer. 

The most common illnesses are lung cancer, silicosis, 
chronic obstructive pulmonary disease, and asthma. 

Blind spots are obstructions in one’s visibility, mean-
ing they are areas where an equipment operator can-
not see when operating equipment. 

They are problematic when equipment is moving and 
a person or object is in the blind spot and then gets 
struck by or caught between the equipment. 

Construction sites are always changing so operators do 
not know what is in their blind spot, such as the blind 
spots for a hydraulic excavator in picture 5. When 
someone is in an operator’s blind spot and the oper-
ator happens to be moving towards them, a struck by 
injury will occur. Operators can also hit objects, which 
can cause collapses, subsequently crushing people. 

Blind Spot incidents can range from near-miss inci-
dents to first aid to death.  

Trucks caused 60% of  accidents, large construction 
equipment caused 30% of  accidents, and the rest were 
caused by other vehicles. Vehicles operating in reverse 
gear caused 72.6% of  the aforementioned accidents.

-- Bureau of  Labor & Statistics states MSDs as the leading nonfa-
tal construction injury at 39%. 
-- Dust particles cause 500 deaths per  year, according to Health 
and Safety Executive. 
-- Most respiratory diseases progress slowly and are hard to de-
tect at early stages. 
-- Construction workers have a 7% higher probability than white 
collar workers to develop lung disease. 

-- From 1992 until 1998, there were 465 vehicle-related construc-
tion fatalities, 318 of  those workers were on foot when the acci-
dent happened.
-- From 1990 until 2007, forklifts were the leading cause of  injury. 

Thus necessary safety measures should be 
practiced to mitigate motion-related acci-
dents and injuries! 
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