GUIDE TO THE GUIDE

Most aviation maintenance tasks are well-defined and bounded. They are described by explicit procedures, work cards, and instruction
manuals. Certain job characteristics, however, areimplicit and diffuse, permeating every aspect of the aviation maintenance workplace.
Human factorsis one of these overreaching elements. During initial and recurrent training, through each workday, throughout a
maintainer's career, various human factors elements come into play and affect their job performance.

One purpose of this Guideisto serve as atraining resource and an everyday reference for those human factors elements that are most
important in daily work situations. Fortunately, most maintenance tasks are completed in a competent, timely, and safe manner. Certainly,
that isthe goal of al aviation maintenance organizations. Barriers, both physical and procedural, are intentionally put into place to prevent
maintenance errors and to isolate maintenance workers and the flying public from the effects of errors. This Guide contains concepts,
methods, data, and reference sources that can help define, monitor, and maintain such barriers.

The purpose of this section isto use the graphical categorization scheme below as a troubleshooting guide to determine the human-factors-
related root-causes of an incident investigation. To move from general root-causes to specific root-causes click on a box where the cursor
turnsinto ahand. Once you have identified the most probable human-factors-related root-causes of an incident, click on the chapter number
associated with the root cause to open the chapter.
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Figure 4: Adverse Organizational Climate
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Figure5: Inadequate Operational Process
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Figure 7: Unrecognized Hazard
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Figure 10: Supervisory Violation
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Lesz than
Arlenuate Mertel
State

Chapler 4 - Shiltweork and Scheduling

- ; Crapler 11 - Sexual Harragsment
verkreRled pychological v Criaptar 12 - Personal ord dab-Relate Factoes
Chaptar 13 - Communication
Man-work-refsted e » Chapler 4 - Shiftwork and Scheduing
psychelogesl stress Chapter 12 - Perzonal snd Job-Refeted Factors

Shiftreigled fallowe e oo * Chepier 4 - Shiftvvoek and Scheduing

Crapler 4 - Shiftwerk and Scheduling
Exdreme firme pressure —- e + Chapler B - Woark Desagn
Chapler 8 - Testing and Troubleshodding

Moizy environment oo e - hapter 5 - Facilty Dezign
Ergomammics Audi Progrsn

Chaptar 5 - Facilty Dezign

Hgt exvsirorenent - - T Ergonamics dudt Progesen

lhass = e e coeepe SPEIptEF 3 - Workplace Saftey
Chapter 12 Persanal and Job-Relsted Faclars

i cooen CHEpEr 3 - Warkplace Safety

Meddicoticn * Chapler 12 - Persenal enel Job.Redgled Facters

Substance ahuse .. —— e Chapler 12 - Personal and Job-Reladed Factors
Chapiter 1 - Human Factors

Diztraction from job task ... ek Crapler 17 - Personal and Job-Relaled Factors

“# Chegter 14 - Human Error

Chagter 1 - Human Factors
-~ Cheger 10 - Dizabilisz
Chegler 12 - Personal and Job-Relsled Faclors

Chapler 16 - Mairtenance Resource Marsgement

Chapler 1 - Human Factors
natterbon to pob tagk -~ Chapter 8 - Automedion

Chaptar 16 - Mairtenance Resource Maragemeant

Figure 15: Inadequate Fitnessfor Duty



Incident

" * Chapter 14 - Human Error
Fraconditions

Chapter 1 - Human Factors
e Chapher 10 - Dizabilties
Chapter 12 - Perzonal and Job-Related Factors

Py sicalfental
Eletmeants

Inadeguate Filness
for Duty

Lack of finess for duy
AWEreness

Chapder 3 - Waorkplace Satety
Chapter 7 - Traming
Chapter 13 - Communication

Irlerticnal =ubstance abuze Chapler 12 - Personal and Job-Related Factors
Chapter 7 - Traning

Inadvertent substance Chaptar 12 - Personal and Job-Relsted Factors

abusza Chapter 13 - Communication

Exceszsive fatigue

Phyy'sical injury

Knownillness

Excessive psychological
stress

Mon-job-related pre-
occugpation

Frown training or
gualification deflciency

Chapler 4 - Shittwork and Scheduling
Chapter 6 - Wiork Design

Chapter 3 - 'Workplace Satety
Chapter 10 - Dizabilfies
Chapter 16 - Mainfenance Rezsource

anagement
Chapter 13 - Communication

Chapler 16 - Mainlenance Resource Management

Chapter 11 - Sexual Harraszment

Chapler 12 - Perzonal and Job-Related Factors
Chapter 13 - Communication

Chapter 16 - Maintenance Resource
Wanagement

Chapter 12 - Personal and Job-Relsted Factors

Chapler 7 - Traring
Chapter 16 - Maintenance Resource Management

Figure 16: Physical/Mental Limitations



Incident
* Chapter 14 - Human Error

Preconditions

Chapter 1 - Human Factors
R —* Chapter 10 - Dizabilties
Chapter 12 - Perzonal and Job-Related Factors

Physical®ent al
Elements

i Chapter 1 - Human
PhysicalMentsl o Factors

Limistions Chapter 6 - Work Dezign
Chapter 7 - Tramning

Task excesds srength limt ... o Chamter 3 -WWarkplace Safety
Chamter & - vWork Dezion

Task excesds body size ... » Chapter 6 -'Work Desion

bmits

Chamter 1 - Human Faclors
Chamter & - Work Desion

Task exceeds perceptual Chapter 8 - Automation

abiiy Chagter 10 - Disabilties
......... o Chapter B - Viork

Task excesds manipulation Dezign

ability Chagter 10 - Disabiltiss

Chagter 5 - Facilty Design
e Chagter B - Work Deslon
Task exceads warkar Chagter 10 - Dizabiltiss
mihility
Chagter 1 - Human Factors
....... & Chapter B - Work Desion
Chagter 10 - Dizabilfies
Task excesds attention
£pan Chapter 1 - Human Faclors
Chagtes 6 - Wark Dezign
Chagter 8 - Testing and Troublashooting

d4-H
Task exceads reasoning Chegter 1 uman Errar

anilty Chagter 7 - Training

------- # Chapter 13 - Communicstion
Chagter 16 - Maintenance Resouwrce Management
Tazk excesds warker's
knowvledoge Chamter 7 - Training
"""" * Chagter 9 - Automation
Chagter 16 - Maintenance Resource Mansgement

Task excesads worker's skill

Figure 17: Environment



Temperaturefhumidity
oustide acceptable limits

Moise above acceptable
s

Airflow outside ECBEFITEEIIE”
limits

Toxic vapors present

Cumbersome protectre - - -
clothing or equipment
required

Outside work - precipitation

Outside work - inadequate ™~

natural lighting

Figure 18: Facility

-

Incident
- # Chapter 14 - Human Error

Preconditions

Chapter 5 - Facility Design
Workplace ||| - - - # Chapter 6 - YWork Design
Chapter 10 - Disabilities

Environment

Chapter 3 - Warkplace Safety
. Chapter & - Facility Design

Chapter & - Work Design

Chapter 9 - Automation



Incident
- # Chapter 14 - Human Errar

Preconditions

Chapter & - Facility Dasign
Workplace b oo e Chapter B - Work Design
Chapter 10 - Disabilities

Facilty

Inadequate lighting .. ... ... ..»
Inadeguate space - . . »
Inadequate communication o
system :

Design does not conform to

establizhed guidelines - -~ - -

: Chapter 3 - Workplace Safety
Layout not conducive to, .y . Chapter 5 - Facility Design
efficient work flow s Chapter b - Work Design

Ergonomics Audit

Inadeguate evacuation 3
routes .

.

Inadequate fire protection

Inadeguate storage far = " "

hazardous matenals

Inadequate storage for toals o

and fixturas -
=

Inadequate housekeeping

Figure 19: Workspace



Design does not conform to

HF guidelines
Inzdequate task lighting

Inadequate work area for
required number of workers

Inadequate fall protection -~ :

Inadeguate weight handling i..,

capability

Work area does not
accommodate tools or-
eguipment

Confined space entry -

Inadequate housekeeping - - - - ¥

Figure 20: Aircraft
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Chapter B - Work Design
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<o ® Chapter 14 - Human Errar

Chapter 5 - Facility Design

.. Chapter g - Work Design

Chapter 10 - Disabilties
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. - # Chapter 14 - Human Error
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Chapter 5 - Facility Design
Workplace  [f} oo » Chapter 6 - Waork Design
Chapter 10 - Disahbilities

Arcraft
Insufficient work area ... ... » Shapter B - Work Design
ACCRSS Chapter 10 - Disabilities

Inadequate part or system™ - % Chapter 15 - Infarmation Transfer

labelin
? Chapter b - ¥Waork Dasign

» Chapter 13 - Communication
Chapter 15 - Inforrmation Transfer

Inadeguate maintenantca
history documentation

Chapter 6 - Wvork Design
"""""" * Chapter 3 - Testing and Troubleshooting

Confusi t .
oriusing Systam or Chapter 15 - Information Transfer

component layoul

. Chapter 13 - Communication
Unclear A/C madel "= """ "® Chapter 15 - Information Transfer
designation

Chapter ¥ - Training
-------- # Chapter 8 - Testing and Troubleshooting

Subtle design differences Chapter 15 - Information Transfer

amaong models

.......... Chapter B - Work Design
Special tool{z) required Chapter 7 - Training

Figure21: Tools
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-+ Chapter 14 - Human Errar

Preconditions

Chapler § - Facility Design
‘Wiorkplace | - - » Chapter6-Work Design
Chapter 10 - Disabilities

Tools
Poor contralidisplay design . ., Shapler B-Work Design
Chapter 15 - Information Transfer
Too large to fit into work .« w Chapter5- Facllity Design
area Chapter & - Work Design

Chapter & - Work Design

Confusing operational Chapter 7 - Training
SEqUence Chaptar 15 - Infarmation Transfer

Chapter 6 - Work Design
Can be used by only one o - - Chapter 7 - Trainlng
two "expers’ Chapter 3 - Autormation

r

*

. . g Chapter?1-Human Factars
Mot compatiple with body Chapter 6 - Work Design
size ofworkers

- - u Chapter3-Workplace Safety
Mot compatible with Chapter B - Work Design
protective clothing

Chapter & - Work Design
Chapter 7 - Training

Requires more than one Chapter 13 - Communication

person to use Chapter 16 - Maintenance Resource Managemeant
Chapter 5 - Facility De_sign

Mot easily accessible to = = = Chapter & - Work Design

wiorkers Chaptar 10 - Disabllities

Ghapter 13- Communication
) ) = -~ = * Chapter 15 - Information Transfar
Mot in working condition Chapter 16 - Maintenance Resource Management

Figure 22: Task
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Preconditions

Incident

- = Chapter 14 - Human Error

Chapter 1 - Human Factors
Chapter 6 - Work Design

Chapter 7 - Training

Job-Related L o . e Chapter 8 - Testing and Troubleshooting

Chapter 9 - Automation
Chapter 10 - Dizabilities

Chapter 13 - Communication

Chapter 16 - Maintenance Resource
Management

Task

Requires extended
monitarnng or vigilance

Requires frequent simple,” =~ =

rapetitive actions

Extremely cormplex with
mulfiple sub-tasks

Contains sublle diferences |

from similar tasks

Extends over more than one
shift

Requires parallel tasks
among multiple workers

Crtical failure points are not
obwlous

Mew task, not previously
performed

Figure 23: Procedure
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Chapter 6 - Work Design
Chapter 7 - Training
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Chapter B - wWork Dasign
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Chapter 16 - Maintenance Resource Management

. Chaptar & - Work Design
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Chapter 16 - Maintenance Resource
hanagement
Chapter 7 - Training
----- - Chapter 8 - Testing and Troubleshaating
Chapter 15 - Information Transfer

Chapter B - Work Dasign
Chapter 7 - Training
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Preconditions

Incident

= = Chapter14 - Human Emror

Chapter 1 - Human Factors
Chapter & - Work Design

Chapter 7 - Training

Job-Related _ . Chapter8- Tesfing and Troublashaoting

'

Chapter 9 - Antomation
Chapter 10 - Disabilities

Chapter 13 - Communication

Chapter 16 - Maintenance Resource
Management

Procedure - e wow o Chapter 15 - Information Transfer

Inadequate orimproper

sequencing of tasks

Layout and format do not

conform to HF guidelines™ ™ © 7

Tarminology is confusing
and dificult to understand

Requires transcription ar
mental arithmetic

Mot written in worker's first

language

Mot updated to [atest
revision

Mot carrect

Firsttime to be used since

last update

Figure 24: Unsafe Act
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Chapter 15 - Information Transfer

Chapter 15 - Information Transfer
Documentation Design Aid

Chapter 12 - Communication
Chapter 15 - Information Transfer
Documentation Design Ald

Chapter & - Work Design
Chapter 7 - Training

Chapter & - Work Design
Chapter 13- Communication

Chapter 13 - Communication
Chapter 15 - Information Transfer
Documentation Design Aid

Chapter ¥ - Training
Chapter 15 - Information Transfer
Chapter 16 - Maintenance Resource Management

Chapter 7 - Training
Chapter 16 - Maintenance Resource
Management
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