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of Physncal Ergroomics
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Awkward working positions reduce efficiency.
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The first priority is to avoid extremes.
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Causes of fatigue
»Mental overload
»Work organization
»Metabolic load
» Static load
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Reduce force and duration
Work in natural posture
Use fixture

Use self closing tools

Use armrest

Use footrest

Use lean stands
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Lean stands also reduce static load on legs.
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« Avoid contact
 Provide padding

* Distribute the pressure
 contour
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* Design for tall people
* Provide knee space

e Provide hand clearance —

* Maintainability |

Before: inefficient After: efficient
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* Provide visual access

 Design for assembly

Poor ergonomics increases maintenance and
changeover downtime.
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* Promote physical condition
* Provide warm up

* Provide energy break

 Allow for alternate posture

* Design for sit-stand
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* Appropriate lighting

« Temperature extremes
* Vibration

* Noise

e Color
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The fundamental concept of designing the workplace
to fit the worker and not the other way around

« Designing the workplace to fit the demands and needs of all
employees Is a cornerstone In preventing ergonomic-related
Injuries.

* proper Reach Zones Is vital to ensuring that employees,

especially those working In stationary positions for long hours,
have a workspace set up to meet their daily demands.

* Based on the U.S. Bureau of Labor Statistics, in 2019, 28% of
reported non-fatal injuries were attributed to Musculoskeletal
Disorders arising from ergonomic-related risk factors



https://www.bls.gov/opub/ted/2021/32-percent-of-nonfatal-injuries-resulting-in-days-away-from-work-treated-in-emergency-room-in-2019.htm

The natural range of motion of the
human body varies from person to
person. Using knowledge of Ergonomic
Reach Zones, we can tailor your
workspace to cater to the human body’s

natural range of motion.




Work In The Green Zone

[

 Ergonomic Reach Zones
are classified into three

main types:
« ZOone 1: Primary Zone
e ZONne 2. Secondary Zone

[ ~ Working In the green zone. e ZONE 3: Tertiary Zone



Ergonomic Risk

+24 Inches

o Reaches occuring <1 x per minute
Ergonomic Risk

25 Inches

Reaches occuring <1 x per minute

+12 Inches
Reaches occuring >5 x per minute

19 Inches

Reaches occuring 1-5 x per minute

________________ +6 Inches
14 Inches Reaches occuring >5 x per minute

Reaches occuring >5x perminute ™ [ 0 e e [ - - - - - - - - = = — = = -

-3 Inches

Reaches occuring <1 x per minute

Ergonomic Risk

Figure 1.2 - Horizontal Reach Zones

Figure 1.1 - Vertical Reach Zones
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When Setting Up A Workplace

* Adjust the workspace using adjustable workstations and accessories
depending on the user’s range of motion and physical capabilities or
requirements.

» Anticipate the types of motions, a user might be required to do for a
particular task and find ways to keep those tasks as close to Zone 1
as possible.

« Keep all tools and equipment that require frequent use in Zone 1 of

the
e Red

norizontal and vertical working space.
uce repetitive motions that can lead to Cumulative Trauma

Disorders by introducing engineering controls (using adjustable

she

ves and tool supports to bring the work closer to the user).



Workspace Layout

* Importance — The most important items should be most central and closest.
* Function — Group items with similar functions together.
* Frequency — Position most frequently used items in Zone 1.

« Sequence — Position items in optimal locations for sequence of use. We

recommend the order to be: Top to bottom — left to right.

R - I 2z



When transporting and handling
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« Substitution (replacing the hazard).

 Engineering controls (isolating the
hazard).

« Administrative controls (such as

rotating tasks).

* Personal protective equipment (PPE).

= Hierarchy of Controls

effective
Physically remove
the hazard

Replace
the hazard

Isolate people
from the hazard

Change the way
people work

Protect the worker with
Personal Protective Equipment

YA Image by NIOSH
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Engineering controls are one of the most effective methods at reducing
WMSD hazards. Unfortunately, they may also be the most difficult to implement
for an established work process:

» Using mechanical assist devices.

 Improving workspace lighting.

« Switching to lighter-weight packaging materials.
Administrative controls: limit exposure to WMSD hazards by:
* Reducing the length of workers' shifts.

 Implement a job rotation.

« Schedule more breaks.

 Vary the tasks for individual jobs.

* Minimizing exposure to the hazard can be as simple as stepping and turning
Instead of twisting during manual handling.

PPE, such as knee pads, anti-vibration.gloves, ... .



Administrative Controls

« Management Support
* Training

« Employee Involvement
The most effective way of ensuring employees not only understand the
Information that is provided but also agree with it is by involving them in
the decision-making and problem-solving process. The idea is that the
user is always the best resource for improvement.

* |[dentifying Root Causes
 Encouraging Reporting
« Continuous Improvement
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5 ways to improve ergonomics in the industrial sector

« Adapting the layout to the workstations, not the
workstations to the layout

» Using picking assistance devices
e Caring for environmental ergonomics

« Automating repetitive tasks: mobile robots, transportation
systems, and automatic material handling

* Using industrial handling systems: such as conveyor
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ERGONOMICS Must Be COST EFFECTIVE

The language of business is money!




Example: Tractor Forwarding Units, South African
Forestry Industry

Redesigned Unit: Good operator
and visibility

Original Unit: Poor operator seating and :
visibility Seat'




Example: Tractor Forwarding Units, South African
Forestry Industry

Cost
- 23 Units modified @ $300 per unit: $6,900
Benefit

- Reduced accident damage by $2000 per unit per year or
$46,000 per year.

- Extraction increased by one load per day per vehicle for
total increase of $19,000 per yr

- TOTAL Cost-Benefit: $58,100 or 1 to 9.4 C-B ratio.
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Solution: Autofeed stand-up screw gun

i

P
|

Problem: Stooping to use screw gun

’c
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Solution: Motorized screeding

Problem: Hand screeding
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Problem: Tying rebar by hand Solution: Rebar-tying tool with extension handle




Problem: Kneeling to work near floor Solution: Laying tile with kneeling creeper
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Power vacuum lifter avoids manual lifting

¥y
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Problem: Pulling concrete hose without skid plate Solution: Pulling hose with skid plate and hook

N "o e

e

V.Y A el VAR



One solution: Tapping into duct
using upright snip

Problem: All-purpose snips are not
Suitable for every job
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Awkward neck,
and back position
because of
improper chair
and table height

or position.
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WHICH PICTURE SHOWS THE RIGHT

WAY TO SIT?
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Welding also includes musculoskeletal disorders (WMSD)
hazards such as:
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To reduce working
with the back bent at
ground level, any
work table will help
to adopt a safer
posture

BEFORE T

From: Shipyard Ergonomics, 2003
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Back exercise
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