
Designing to Fit 
Body Posture



The excerpt below is from ISO Standard 6385.

Recommendations for the 
Design of Workstations



The standing posture is used in the workplace 
when sitting is not suitable, either because the 
operator has to cover a large work area or 
because large forces must be exerted with the 
hands.

The Standing Posture



Precision work requires that the elbows be 
supported for maximum control.

Light assembly work requires that the work 
objects be just below elbow level for ease 
of movement.

Heavy work requires that objects be placed 
well below the elbow so as to permit 
efficient muscle positioning during lifting.

The Standing Posture



Work surface heights for the standing posture 
are determined from the elbow height of the 
target population and the type of work activity 
performed. The table above provides general 
guidelines.

The Standing Posture



Bending while working in the standing 
position can be uncomfortable and can 
in some cases lead to low back pain.

Many work tasks have been redesigned 
in recent years to permit a more natural 
posture.

The Standing Posture



The sitting posture is more 
comfortable and produces 
lower strains on the body 
than the standing posture. It 
allows better controlled 
hand movements, but area 
coverage is less as are the 
maximum forces achievable. 
In the sitting posture the 
feet can, however, be used 
to exert high forces.

The Sitting Posture



As in the case of the standing posture, 
general guidelines exist for specifying 
the height of a seated work surface from 
the elbow height of the target population 
and the type of work being performed.

The Sitting Posture



Care must be taken with seated 
workplaces to avoid low table 
heights since these increase the 
flexion of the lumbar region, thus 
putting the intervertebral disks 
and back muscles at risk of strain 
and injury.

The Sitting Posture



Careful design should include the use 
of seats with adjustable backrests and 
lumbar support.

The Sitting Posture



The choice of surface height for the seated 
posture also requires consideration of the 
amount of space available underneath since 
limited space will lead to uncomfortable leg 
positions.

Since many types of seated work require the 
viewing of computer VDUs or other objects, 
consideration must be given to the viewing 
angles that are formed.

The Sitting Posture



Minimum dimensions for escape hatches.

Dimensional Requirements



Passageway and hallway dimensions.

Dimensional Requirements



Space requirements for U.S. coal miners

Dimensional Requirements



Minimum height and depth dimensions 
for tight workspaces from MIL-STD 759.

Dimensional Requirements



Access openings from MIL-HDBK 759.

Dimensional Requirements



Minimum opening sizes to permit one hand 
holding a tool to pass from MIL-HDBK 759.

Dimensional Requirements



Controls are traditionally activated by 
means of hand or foot movement.

Foot movements are slower, less 
accurate and consume more energy 
than hand movements. Foot actuation 
can, however, provide higher forces 
at the control surface.

Designing for
Foot Operation



The force that can be exerted on a pedal 
depends greatly on the body posture of 
the individual during actuation.

Designing for
Foot Operation



The force that can be exerted on a pedal 
depends greatly on the body posture of 
the individual during actuation.

Designing for
Foot Operation



The variation of the leg angle and that of the 
foot angle affect the level of comfort during 
pedal actuation (Giacomin and Bretin 1997)

Designing for
Foot Operation
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Force and comfort considerations suggest 

that light downward forces are best produced 

at knee angles from 105 to 110 degrees while 
strong forward forces require knee angles of 

135 to 155 degrees.

Designing for Foot Operation



The hand can perform a wide range of 
activities from those requiring fine 
motion to those requiring large forces.

Hand movement is the preferred means 
of control when speed and accuracy are 
required, or when information must be 
obtained through tactile perception.

Designing for
Hand Operation



Common types coupling used in hand control.

Designing for Hand Operation



The postural angle of the elbow has a 
large effect on the torque that can be 
produced by the hand and arm.

Designing for 
Hand Operation



Fifth percentile arm strengths exerted by 
sitting men from MIL-HDBK 759.

Designing for Hand Operation



Example mean and standard deviation digit 
forces, grip forces and grasp forces exerted 
by adult males.

Designing for Hand Operation



Suggested T and D handle dimensions 
from MIL-HDBK 759.

Designing for Hand Operation



The natural (relaxed) postural angles of the 
human body should be considered when 
designing products.

Designing for Hand Operation

Natural Angle

Good Design

Bad Design



Poor tool design and overuse can lead to 
irritation and damage of muscle, tendons, 
blood vessels and nervous tissue. When this 
occurs systematically for an object or work 
activity we speak of an overuse disorder.

Carpal Tunnel Syndrome



Carpal Tunnel Syndrome is one of the most 
common overuse disorders. CTS occurs when 
work activities (such as computer keyboard use) 
lead to repeated flexing of the wrist. Tissue and 
tendon swelling ensues, reducing the area of the 
carpal tunnel. This causes compression of the 
median nerve which leads to numbness and pain 
of the fingers and hand.

Carpal Tunnel Syndrome



One of the most challenging 

products to design for human 

posture is the automobile.

Automotive Packaging



Automotive Packaging

The difficulty in designing automobiles is the wide 

range of individuals in the user population. Whereas 

systems such as aircraft are designed for use by 

specially selected individuals, automobiles are used 

by the general public. This spans the spectrum from 
young to old, small to tall and healthy to disabled.



Automotive Packaging

Perhaps the most important stage of automotive design 
is the definition of what is called the package drawing. 
The package drawing defines the geometric relationship 
between the driver’s body and the various parts of the 
vehicle. Since an automobile is designed by working 
outwards from the driver’s body, all the geometric data 
(including the location of the engine and principal 
mechanical organs) is referred to as packaging data.



Automotive Packaging

The main dimensions which define 
the interior space and access have 
been standardised by the Society of 
Automotive Engineers in SAE J1100.



Automotive Packaging

The h-point (hip point) of the driver is actually the 
datum for all vehicle body dimensions. Distances 
of all panels and mechanical organs (such as the 
suspension attachment points or the wheel hubs) 
are actually given with respect to the h-point.



Automotive Packaging

Since the h-point is the datum for all vehicle 

body dimensions a standard way of defining it 

was needed. SAE J826a defines a 3D physical 

mannequin which, once adjusted to the seat 
and accelerator pedal, gives the h-point and the 

ankle, knee, hip and back angles. The weight 

and the body contour of J826a represent a 50th

percentile U.S. male.



Automotive Packaging

For preliminary design a 2D articulated 

drafting mannequin representation of 

the h-point machine is used.



Automotive Packaging

Most automobile manufacturers use a variation of 

the shin clearance analysis method to determine the 

effect of accelerator pedal placement, seat guide 

travel, seat thickness and rear seat location on the 

percentiles that can be accommodated in the front 
and rear of the vehicle.



Automotive Packaging

Anthropometric data for shoulder width is used 

in conjunction with various seating hypothesis 

to investigate the range of percentiles that can 
be accommodated laterally in vehicles.



Automotive Packaging

The placement of primary and secondary commands 

requires detailed knowledge of the reach capabilities 

of vehicle users. Devices such as the SAE Control 
Reach Measuring Fixture have been used to gather 

such data. Reach envelopes are now available for 

numerous percentiles and several populations.



Automotive Packaging

Another design issue relative to vehicle packaging 

is the unobstructed view field from the driver’s 
position. Both physical and numerical mannequins 

of several percentiles are used to place the eye 

height over the seat so as to measure the total arc 

of obstructed view.


