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FOREWORD

Changes in this revision are format/editorial only.

INTRODUCTION

Injuries are sometimes sustained by occupants of transport aircraft during survivable crashes, 
turbulence, or unexpected flight conditions.  In some instances, these injuries are caused, or made more 
severe, by equipment within the aircraft.  Equipment design factors influencing injury, not generally 
familiar to the designer, include:

a. Relative velocity of the impacting equipment and the occupant.
b. Impact site on the occupant.
c. Area of impact on the occupant.
d. Mass of impacted or impacting equipment.
e. Geometry of the impactor (sharp edges, etc.)
f. Surface hardness or compliance of the equipment (ability to conform to the corresponding surface of 

the occupant’s body).
g. Equipment surface roughness.
h. Energy absorption characteristics of the equipment.
i. Direction of impact (on the occupant).
j. Duration or time history of the impact.

These factors act concurrently and are interdependent in their effect.  One other factor, not within the 
control of the designer, is the tolerance level of the occupant, which varies over a large range due to age, 
general health, physical size, and skeletal development.
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Although the field of knowledge regarding impact injury protection is not yet fully defined, certain 
fundamental rules have become apparent:

a. Distribution of load over a large body area will tend to decrease injury.

b. Elimination or reduction of the flailing distance available for arms, legs, upper torso, or head 
generally decreases injury by reducing the relative velocity between the body and the impactor and 
allowing the body to "ride down" the impact with the aircraft.  This is particularly true if the contact 
surface is sufficiently compliant to distribute the impact load over the body.

c. Distribution of impact loads over the body by use of lightweight structure or padding which plastically 
deforms, with minimum elastic rebound, will generally decrease injury.  The use of systems that are 
largely elastic in their response to impact may increase injury since they store the energy of the 
impact for rebound into the body.

d. Deformation of material under impact loads should not expose structure which could cause injury.

Items within the passenger cabin which become loose; i.e., fittings, shields, ceiling panels, storage 
compartments, etc., can cause injury if they contact the occupants during the event.  These should be 
located so as to reduce the likelihood of contact whenever possible, even if their retention system should 
fail.  Deflections of the cabin and the interior contents during an impact should be considered when 
designing the retention system.

1. SCOPE:

This ARP provides design guidelines based on currently available information for the impact safety 
design of the cabin occupant environment.
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