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1 INTRODUCTION

Storybuilder™ is a tool with a graphical interface to design and use accident bowties
(Bellamy et al 2007, 2008)". Storybuilder can be used to register and analyse
accidents, entered as causal paths through these models. The accident paths
indicate what, where and why accidents happened.

With the underlying database of Storybuilder analyses can be performed on your own
previously entered accident data. Data already available in Storybuilder includes the
analysis of approximately 23.000 accidents investigated by the Dutch labour
inspectorate. This is covered by 36 StoryBuild Bowties describing 36 occupational
hazards.

This manual describes the use of Storybuilder from different perspectives:

1. Chapter two describes how to enter your own accidents
Chapter three describes how to get data out: perform trend analysis with the
underlying and newly entered accident data

3.  Chapter four describes how to use Storybuilder to perform sector specific
analysis and to identify workplace hazards and priorities for inspection to reduce
these hazards

Appendix | contains glossary with definitions
Appendix Il contains some tips for easy use of the Storybuilder software

1.1 Background to Storybuilder

The Workgroup Occupational Risk Model (WORM)? project in the Netherlands began
in 2003 with limited data for analysis of causes of accidents. Data on occupational
accident statistics are plentiful but these data do not describe causes and effects in
sufficient detail for the quantitative risk modelling proposed for the WORM

project (Papazoglou et al., 2006)°. The best data for examining causes and effects
are as close and as detailed as possible to the origin of the accident. In WORM these
sought after data are called “horrible stories”.

The issue with horrible stories is how well they are told. The use of language as a
summary or explanation of what has happened filters and interprets what actually
happened. It was decided early on in the project that instead of the analysts making
an allocation of each accident to a set of predefined categories for statistical analysis,
they would record as objectively as possible what happened in each accident as a
sequence of cause and effect events as they appeared to occur, including any other

" Bellamy, L.J., Ale B.J.M., Geyer T.A.W., Goossens L.H.J., Hale A.R., Oh J., Mud, M., Bloemhof A, Papazoglou I.A.,
Whiston J.Y., 2007. Storybuilder—A tool for the analysis of accident reports, Reliability Engineering and System
Safety 92 (2007) 735-744

Bellamy L.J., Ale B.J.M., Whiston, J.Y., Mud M.L., Baksteen H., Hale A.R., Papazoglou, I.A., Bloemhoff A., Damen
M. and Oh J.I.H., 2008. The software tool storybuilder and the analysis of the horrible stories of occupational
accidents. Safety Science 46 (2008) 186-197

2 Now called ORCA (Occupational Risk Calculator) See http://www.weborca.nl/Welkom.aspx

3 Papazoglou I.A., Aneziris O., J. Post, H. Baksteen, B.J.M. Ale, J.I.LH Oh, L. J. Bellamy, M.L. Mud, A.Hale &
L.Goossens , A. Bloemhoff (2006), Logical Models for Quantification of Occupational Risk: Falling from mobile
ladders, PSAM8 Probabilistic Safety Assessment and Management, Los Angeles, May 2006.
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incidental information. When analysts are developing scenarios from many accidents
they need a grammar so that analyses are comparable.

To this end a set of rules were developed alongside a piece of software that allowed
the data from “horrible stories” to be recorded as efficiently as possible and enabling
frequency counting of occurrences of scenario events with common nodes.

The work of analysing the accident data and the building in StoryBuilder was
completed in 2006. The database used was that of the Dutch Labour Inspectorate
(Arbeidsinspectie) who electronically store all accidents reported to them since 1998
in a database called GISAI (Geintegreerd InformatieSysteem ArbeidsInspectie), now
upgraded to a system called iNet.

Employers are obliged to report serious occupational accidents. Sometimes this does
not happen and the accident is either not notified at all or brought to the attention of
the Labour Inspectorate by police, insurance companies or victims. Accidents are
reportable according to article 9 of the Dutch Working Conditions Act (Arbowet, 1998)
if they are occupational accidents resulting in serious physical or mental injury or
death within one year. A physical injury is considered to be serious if the victim is
hospitalised within 24 h and for at least 24 h or the injury is permanent whether or not
the victim is hospitalised. A reportable accident has to be reported within 24 h. Then
there are also criteria concerning whether an injury is permanent or not (physically

or mentally).

In phase 1 data were available on 22,892 occupational accidents that were reported
between 1 January 1998 and end February 2004. 10,237 of these had no offence or
investigation report and were not analysed. The main reason why there was no report
was that they were not reportable (82% of the accidents without report). The other
cases were waiting to be investigated or were under investigation or too sensitive to
be made available. In total 9142 reportable occupational accidents were analysed in
36 StoryBuild Bowties. To achieve this task took five person years of effort. This
involved not only analysis but also quality checks on structure and content of the
scenario StoryBuild Bowties and adaptation of rules and structures.

In phases 2&3 accidents between March 2004-2009 were analysed, resulting in a
total of 23030 unique accidents with 23799 victims.

Only accidents with reports could be used for detailed analysis of causes. There are
different kinds of reports and only if a breach has been found is the report complete
with respect to witness statements and injury classes. If there is no breach report then
there is a summary of the investigation findings and the reason why it is not a breach.
The latter were also analysed but contain less information. If the conclusion is that the
accident was not an occupational accident e.g. natural death or suicide then these
were not included in the analysis.
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2 ANALYSE ACCIDENTS

2.1 How to use Storybuilder to analyse an accident

The process of analysing accidents with Storybuilder is described in 5 steps,
preceded by an investigation phase, and concluded with a phase where actions are
defined and followed-up

Investigation

Step 1: Identify the Bowtie

Step 2 : Identify Loss Control Events

Step 3 : Identify Barrier Failures and Incident Factors

Step 5 : Identify Management Delivery failures

s

s

3

g Step 4 : Identify (Barrier) Tasks failures
1}"@

Actions and follow-up

Analysing an accident is like solving a puzzle
With Step 1 and 2 we capture WHAT happened.

With Step 3 we capture WHERE things went wrong
in terms of imperfections in individual barriers.

With Step 4 we capture HOW it happened, i.e. the
underlying task(s) that failed to control the barrier

With Step 5 we capture WHY it happened, i.e. the
underlying management delivery systems that failed
fo support the task(s) to control the barrier.

Note: a classic mistake often made is the focus on
the WHO question to point out the guilty party. That
approach belongs to a crime investigation, and is a
no go area for occupational accident investigation.
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2.2

Accident Investigation

The whole purpose investigation is to gather information. The accident investigation
itself is not described here in detail. However, investigation procedures should include
the following:

~ Respond properly (on scene presence)
~ Ensure first aid and call for emergency services.

~ Take direct remedial actions where necessary (control
potential secondary accidents)

~  Gather information

~ ldentify sources of evidence of what happened.

~ Preserve evidence from alteration or removal.

-~ Determine the loss potential

-~ Notify personnel and agencies where appropriate

Gathering Information

Look over the scene and the environment around it in order to find the mental picture
of the activities, processes, equipment, materials, people and environment involved:

Condition of objects involved (e.g. broken, fallen, damaged, operating mode)
Position of objects involved (take photographs, make sketches)

Location of actors involved

Presence of (hazardous) substances, (state of) containments and materials
Safeguards, e.g. presence and state of guarding, signs, marking and labelling.
Environmental factors (weather, light, noise, etc.)

Records, logs, files, permits, certificates, procedures, instructions, minutes.

Tips:
' Interview actors and/or witnesses separately and in an appropriate place
V' put person at ease
\  get the individuals version
\  ask for facts (activities, equipment, sequence of events, tasks
V' end positive: keep the line open.
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2.3 How to enter information into Storybuilder

The relevant information gathered during the investigation phase is now entered into
Storybuilder. How to enter a new accident into Storybuilder in Expert mode is
explained in this paragraph. For entering paths in Lite mode see Appendix 4.

i Paths Through =
u Select All Paths B@ Selected Box

Bowties ]Paths ] Saved Paths]

Database | Analyse | Bxport View Build CreateList

I

01.1.1 Fallfrom height ladders

01.1.2 Fall from height scaffold

01.1.3 Fall from height - rooffplatformfloor
01.1.4 Fall fram height - hale in the graund
01.1.5.1 Fall from height - moveable platform
01.1.5.2 Fall from height - nan-mowing vehicle

01.2 Fall an same lewvel
01.3 Fall down stairs or rarmp

1] ck rehicle
03.1 Contact with falling objects from cranes/ ho

01.1.5.3 Fall from height - working an height unpr =

\ Select the applicable bowtie (see §2.4 Step
1: Identify the Storybuild Bowtie). For

&
ot Thouah | () S example 02 Struck by moving vehicle
Deselect Paths | gl \iutiple Boxes | | &=
Select Path Data \/ Now choose the bowtie by selecting it with

the mouse.
The corresponding model opens.
Note: it may take a few seconds to load the model

onto the screen and show the accident path
numbers in the Paths tab.

Figure 2.1 Select bowtie

Database | Analyse Export View Build Create List Mode &

# Paths Through | = .
V Select All Paths Selected Box 7 Import Filter

Paths Through | |3- Show/Hide
0 Deselect Paths & Multiple Boxes Path Count

Select Path Data

Bowties Faths lSaved Paths} &
10842 -
10871 &
10882 Add =
}ggg” Delete

; []
10330 (el
10850 Add To Saved Paths (7]
10952 — 75
10966 Make Paths Visible -
10959 Make All Boxes Visible
10973 Select Identical
1038 Invert Selection
10986
10939 Select None —!
- 10933 Edit Notes
=- 109341
] 11003 Delete Notes
o Import StoryFilter Paths
1nms
11022
1105
1108
11096
11100

5

F|

Figure 2.2 R-click in the
paths tab to start a new path

Start entering the accident(path) into Storybuilder as
follows:

\ Select the Paths tab and right click the mouse
in the paths box to open the menu:

N To enter a new accident select Add, and enter
the name/ number of the accident in the Path
Name box.

r§)’!§Pa‘[hr\lame |'=' @ﬁ1

Path Name

Mame: |1000

Parent: [Nane |

Cancel Ok

Figure 2.3 Enter tha name of
th accident path
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[ 3¢ path Name | — | =l wedml] ¥  Tolink different accident scenarios,
— e.g. to draw separate accident paths
Path Name for different victims of the same

accident, enter the name of the sub-
path and then select the parent

M :
ame |1 000 accident using the drop down menu
Parent: | For example a new path 1000 is added to
accident 1004
10046 E
Cance|10048
10043
— 1]

Figure 2.4 Child path 1000 being added to parent accident 1004

Bowties Paths \E

Figure 2.5 Accident 1000 as a subpath of Accident 1004

Events, factors and other information are entered into the selected bowtie that
corresponds with the centre event that occurred. All information related to one
accident is entered as an accident path, by left mouse clicking the applicable boxes in
such a way that the accident story can be told and explained again by looking at its
path.

Database

V' The database opens in locked mode. It has to

i be unlocked to activate build mode
Unlocked

Figure 2.6 Database has to be unlocked for entering paths

10
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Database Analyse Export View | Build Create Li

5 > ) v On the build tab, select Path

Path Add/Edit in the toolbar

Box Edit Box Move Box Link Add/Edit

Build Mode

Figure 2.7 Path Add/Edit button on the Build tab

' Draw the accident path from left to right by left mouse clicking the applicable
boxes, starting with the activities of the actors at the time of the accident (see
below).

V' The rectangular group boxes are included as a rule.

1110 A
Standing by &

@) - giving leads/
1401 VEH el signals to the or a
401) A 1001 A
Driving ahead Specific activities 1[1] SEBRE
! " relatad to the vehicl
! o
‘\ 1201
J o, H », wictim is steering
the vehicle but not
onil
/ 2701 AVEH o

‘! Juf Driving in reversa

3101} A
I/ oo _ Standing by passiv
— O e &
I'f 28 (1) AVEH 9 G / 01
{/ fManoemrIngJ’ tumin Specific P:gbca] L 0]
. e 2 Activity - m ey
O I related ®
LR G d NN a2 A
Specific Physical 10 101 \
Activity - vehicle 1\ Walking
Telated
Y 2001) _ AVEH
1M \ Standing still > \y oM@
unintentional
Y maovement A
L e e -
\ \ Other activity
30(1) AVEH \ Jih
Unknown activity
\
o10] 35(1) A
unknown activity
0[0]

Figure 2.8 This example accident path tells us that a vehicle was involved that was standing still, and
later suddenly came info movement, plus a victim that was involved in the activities of the vehicle by
giving leads/ signals to the driver.

11
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v Now that the activities have been selected, select other environmental
information of the accident location (not included in all models) and the

equipment involved (material agent), in accordance with the ESAW
methodology4.

oM

Figure 2.9 The above example path details the location of the vehicle and the vehicle type.
Please note that the boxes with the + sign and/or e on the top indicate that detail is hidden
that can be shown by clicking on either of these symbols.

* http://ec.europa.eu/employment _social/publications/2002/ke4202569 en.pdf page 55

12
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' Similarly, the violated laws and regulations can be indicated. Here also, click
on the + and/or e symbols to expand the boxes and show further detail

! @

(" 109 (8) REG 1
'f The Working Hours
Deores

O

o o]

S i
> Regulations Viclated "‘{/

%

B8 (5)
Working conditions
decres

11

Figure 2.10 Dutch regulations violated

Il a o
n
” e

Wigeking anndi:l::lz
| renren Anicie 393 >
Coors. movabla gates
[]ana other passageway

frpewen =
i

i
0 g o
il

(1)) pcoine condlions.
[i1] { Momine of hezersous

it @
i
Hi
it
fitt

A m e pEA =
Wiorking conditicns
decotes Anicde 317
Avoiding danger of
meving objects

L & ]

Daylight and anificial
lghting

P T
Wi g conditions
“deces Atide 7.8, =

13
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The whole train of information entered so far as accident path in our example is
shown in the figure below.

Figure 2.11 Path through the model as entered so far

Besides the Activity, Equipment and Regulations information, other data that can be added by
the user includes:

V' Victim information (nationality and language skills

14
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—
19 (5]

GEN
@

// o[

.
18 G 20(s) GEN

Victim Foreign

1] 1]

—
21(5)

GEN
Unknown nationality

oo

17 G

Victim Information

—
23 (51 GEN
10 Insufficient
understanding of
used language

// o

22 G 24(5)

—
GEN
Victim language skill ' Low literacy or
5 illiteracy

oo

11

—
25 (5] GEN
Unknown language
skills

10]

Figure 2.12 Victim information block

V' Incoming Bowties — Whether the scenario enters the bowtie as a domino effect from
another bowtie

1R I R
Bowtie 11 In or on

mowving vehicle with

—_ D —_ loss of control \

15 G
1111
= Incoming bowties
\ 26 [2) B
1 Bowtie 01.2 Fall on
same level
0 0]

Figure 2.13 Domino effects

15
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2.4 Step 1: Identify the StoryBuild Bowtie

The structures in the supplied database are built as bowties in the
graphical Expert Mode. Boxes which are causes of accidents are
built on the Left Hand Side (LHS) of the bowtie and those which
are the consequences are built on the RHS. Accidents are then
constructed as scenarios through a sequence of boxes, so called
"paths". The Storybuilder method is supported by 36 different
StoryBuild Bowties, representing 36 models of possible accident
scenarios. The StoryBuild Bowties are named after their centre
event. First, we need to select the applicable bowtie for the

accident occurred.

| -
e : enc )
Fault tree Event tree

!

_
3

R

|

Hazard agent
released

__________________________________________________________________________________________

Figure 2.14 Bowtie structure

The Centre Event (=CE) is defined in principle as the release of the hazardous
“agent” (energy). Often but not always the centre event consists of both the release of
the hazardous agent and contact with the human body.

Examples of centre events are:

o fall from height,scaffold (e.g. by falling over the edge)
¢ release of a hazardous substance out of a (normally closed) containment

(e.g. a runaway reaction in a chemical process vessel causes a toxic gas release)
e in or on a moving vehicle with loss of control

(e.g. a fork lift truck turning over or a collision between vehicles)

For some accidents, the hazardous agent released (uncontained) is in itself not

accidental, but deliberate and part of normal routine. Examples are the kinetic energy
of a moving machine, a hazardous substance applied on a surface, movement of the

16
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human body, etc. In these cases, the centre event of the accident is defined as the
contact of the released agent with the human body.

Examples of these type of centre events are:

contact with moving parts of a machine (e.g. cut by a sawing machine)
struck by moving vehicle (e.g. pedestrian hit by a truck)

contact with a hazardous substance (e.g. applying a chemical on a surface)
impact by immersion in liquid (e.g. trapped in a car below water)

contact with electricity

contact with a hot surface

Based on accident analysis of 23,000 occupational accidents that have been
registered and investigated by the Dutch labour inspectorate, 36 generic bowties
have been designed to capture all identified causal paths leading to the centre events
including the subsequence consequence paths leading to the final loss (death,
permanent injury, non-permanent injury).

Selecting one of those 36 bowties can assist the analyst further in identifying potential
causal paths that can explain what happened and why. It is then further up to the
analyst to evaluate the applicability of the causal paths provided by these models

The following queries allow the user to identify which Storybuild from the 36
Storybuilds is needed to examine a particular kind of accident. N.B. Each Storybuild
bowtie has a number.

Was the victim a victim of....

Uncontrolled fall?

<

1.1.1 Fall from height - ladder & steps

1.1.2 Fall from height - scaffold

1.1.3 Fall from height — roof/platform/floor
1.1.4 Fall from height - hole in the ground
1.1.5.1 Fall from height - moveable platform
1.1.5.2 Fall from height - non-moving vehicle
1.1.5.3 Fall from height - other

1.2 Fall on same level

1.3 Fall down stairs or ramp

If the person fell with a crane or part of a crane go to:
3.1 Falling object crane, part of crane or crane load

If the person fell from a moving vehicle go to
11 In or on a moving vehicle with loss of control

. o

17
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Contact with an object(s) in the surroundings?

@

3.1 Falling object/crane, part of crane or crane load

3.2 Falling object other (not crane related)

4 Contact with a flying object

5 Contact with rolling/sliding object or person

6 Contact with object person is carrying or using

8.2 Contact with hanging/ swinging object

8.3 Trapped between/against machine or structure

9 Moving into an object

13 Contact with extreme hot or cold surfaces or open flame

P

Contact with equipment being worked with?

@

7 Contact with hand held tool held by self
8.1 Contact with moving parts of a machine

P

Chemical, fire, explosion, hazardous atmosphere?

@

14.1 Release from an open containment

14.2 Other - Exposure to hazardous substance without Loss of Containment
15 Release from a normally closed containment

17 Fire

22.1 Exposure to hazardous atmosphere in confined space

22.2 Exposure to hazardous atmosphere through breathing apparatus

27 Explosion

%

Buried, drowning, or decompression?

@

10 Buried by bulk mass
23 Immersion in liquid
24 Too rapid (de)compression

.

18
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Contact with electricity?

@

-_—

2 Contact with electricity

P

Physical exertion?

@

25 Extreme muscular exertion

People of animals?

@

Victim of human aggression
Victim of animal behaviour

NN
[eNe

N —

P

Vehicle accident?

@

2 Struck by moving vehicle
11 In or on moving vehicle with loss of control

If a person is struck by an overturning vehicle go to “Contact with an object(s) in the
surroundings”:
3.2 Falling object other (not crane related)

P

Make own bowtie!

19
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2.5 Step 2: Identify Loss of Control Events

Once the centre event is known and the model is selected,
proceed with the analysis working from the centre event to
the left, i.e. the preceeding event(s) that directly led to the
=. centre event. These are named “Loss of Control Events”
(LCE).

Examples of LCE’s are:

- afalling object (with a person underneath)

- aladder that breaks,

- a scaffold that turns over

- a body part within the planned path of a moving part of a machine
- a person with the planned path of a vehicle

- an uncontrolled movement towards an object

- unintented sudden movement of a vehicle

The base information gathered during the investiogation phase should be sufficient to
select the applicable LCE or LCE’s. Ask yourself which direct events are necessary
and sufficient to reconstruct the accident on the scene. If this question cannot be
answered, additional information has to be obtained. In complex or unclear situations,
fact trees can furher help to structure the sequence of direct events and other related
causal factors.

A Loss Control Event indicates failure of a safety function. For example the ladder
that breaks means that the ladder strength failed. Or in the example below there is an
unintended movement of the vehicle and the victim was in the line of the moving
vehicle which means that it was moving towards the (path of) the pedestrian.

Select by mouse clicking in the path mode the LCE’s where applicable. Include the
centre event.

20
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157 2_BFM 187 LCE

Unintentional | sudden
mewement of vehicle + .

10 1

Lock-put Tailure

i

- @
192~ 3_BFM

-
Viehicke statel condition
failure

40~ 7_BFM

Visual andior audible
contact failure

{

\ o LCE
o oM Victim im line of maving |
+ O e
376 &_BFM
gl bl
PY Location! position Failun
224 4_BFM 254 LCE
10
speeding Vehicle out of control

X + @

4107 S_BFM
o 0 [0] Failure to prevent
contact with vehicke by
pedestrian

o
Figure 2.15 Entering the Loss of Control Events that resulted in the Centre Event

2.6 Step 3: Identify Barrier Failures

With the inclusion of the LCE’s and CE in the accident path we have
now captured WHAT happened, but the next step is to investigate
WHERE things went wrong. This step involves identifying the barriers
that failed, and thus not prevented the centre event.

For more than 30 years accidents have been modelled with the
Hazard — Barrier — Target model. In the occupational safety model
the target is the human being. The hazard is the physical or chemical
phenomenon that causes harm to the target once released outside
its design envelope. Barriers are put in place to prevent the hazard
from harming the target.

The Hazard — Barrier - Target model is originally based on a paper by William
Haddon jr°. Haddon identifies a logical sequence of ten principles to achieve loss
prevention (Haddon uses the term energy damage process, because the undesired
transmission of energy does always seem to be the invariant in damage processes):
I

We now further define a barrier as a physical entity (object, state, or condition) that
acts as an obstacle in an accident path. Note that actions or measures are not

® (Haddon 1973) Haddon, William, Jr. “Energy Damage and the ten countermeasure strategies”, Human Factors
Journal, August 1973.

21
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included in this definition. Actions or measures can create a barrier or restore its
functionality, but in our definition action and measures are not barriers themselves.

Typical Barrier Functions are:

0]

O O0OO0CO0O0

o

Prevent presence, build-up, or release of the hazardous agent/ energy
Separates hazardous agent/ energy in space (safe zone/ danger zone concept)
Separates hazardous agent/ energy in time (safe moment)

Prevents the undesired transmission of energy/ hazardous agents

Prevents incompatibility of materials

Prevents unsafe physical conditions (pertains to structural integrity, strength,
stability, connectivity)

Prevents unsafe process conditions (pertains to sequence, temperature,
pressure, composition). This includes as a barrier the ability of the human body
to maintain safe operating limits (e.g. the proper position and timing on parts of
the road when steering a vehicle, or the proper position on a ladder that
ensures stability, or to operate a machine within operating limits, etc.)

Barriers can be created or enforced by actions (measures) and need to be controlled
to be effective (management control loop: provide — use — maintain- monitor).

+ @ . .
376 5_BFM < Barriers are indicated by red ovals. Groups

of barriers are indicated by red rectangles.
Location/ position failure Select the Barrier Failure Mode boxes
(BFM) where applicable, by dragging the
red path line towards the applicable boxes.

1M1 Include the rectangular group boxes.

Figure 2.16 Barrier failure mode

}/ / o

187 LCE

Unintentional / sudden

_ -
Lock-outfailure, « movement of vehicle

101

/

Figure 2.17 Note: drag and drop: click on the red line and drag' it, with mouse still clicked,
towards the box you want to include.When it is able to drop the path a rectangle will appear

under the cursor. Until then a @ symbol will be shown.
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1572 pm 87 LCE
Unintenticnal | sudden
Lock-out failure orcrmeni ol vebie + .
101 10
—

340~ 7_BFM

Visual and'or audible
contact failure

192 3_BFM

-
Vehicke state) condition
failure

\

2 LCE
om ViCtim im lime of moving

+ O wahiche

376" &_BFU

1[1)
Location! position failur

prs 4_BFfM 254 LCE

1m
Speeding Vehicle out of controd + .
X 4107 S_BFM
oo o0 Failure 1o prevent
contact with vehicle by
pedestrian

o[m

Figure 2.18 The barrier failure modes (BFM)

In the above example the LCE unintended movement of the vehicle was caused by a
barrier lock-out failure (i.e. vehicle not on brake, ignition still on, etc.) which caused
the vehicle to move towards the pedestrian who was on a dangerous location (e.g.
standing just behind the vehicle) and therefore in the line of the suddenly moving
vehicle.

V' To add further detail of where the barrier failed, click on the + and e above the
applicable barrier failure to expand the boxes for further detail. The aqua blue
rhombuses represent incident factors related to the barrier failure that can
included in the accident path by drag & drop the red path (in path mode)
towards these incident factors.

Incident factors can be compared with the holes in the barriers of the Swiss cheese
model by Reason (1990)°. In the Swiss Cheese model, weaknesses are modelled as
holes in slices of Swiss cheese. They represent the imperfections in individual
barriers, i.e. the critical properties or conditions on where the barrier failed.

® Reason, J.T. (1990) Human Error. Cambridge University Press
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Unintentional | sudden
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1[4) |
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Figure 2.19 Entering incident factors for the barrier failure mode

' Continue the path drawing process for events on the right hand side of the
centre event. On the Right Hand Side (RHS) of the Centre Event, there are
also barriers. Unlike the Left Hand Side (LHS), these RHS barriers cannot
prevent the centre event, however these can reduce or prevent possible
consequences.

Examples of RHS barriers are:

o Emergency Action, which refers to specific emergency actions such as
emergency stops

o Emergency Response, which includes first aid, evacuation, etc.
o Personal Protective Equipment (note: depending on the centre event
this barrier can be either a LHS or RHS batrrier)

| +
- -+ -
/\CE G

Struck by moving Dose Determining - +
W_ Factors \ %

Figure 2.20 Barrier failures also occur on on the right hand side of the centre event
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2.7 Step 4 : Identify failing Barrier Tasks

With the previous steps we have determined WHAT happened in
terms of Loss Control and Centre Events and WHERE in terms of
failed barriers. In step for we indicate per barrier failure the HOW, in
terms of the failed tasks that should have controlled the barrier.

We expect the barrier to exert its safety function throughout, but in
order to maintain its function to act as a barrier in the accident path,
tasks need to be in place all the time to control the barrier safety
function. These tasks can be seen as a small individual control loop
for each barrier: provide — use — maintain - monitor.

Monitor Provide

Maintain Use

Provide-[barrier] failure

The barrier does not exist, has not been well designed, or it is not provided and /
or sufficiently/easily available when you want to use it. For example: the correct
tools where not provided to carry out the operations safely.

Use-[barrier] failure

The correct barrier is provided, but the way in which the provided barrier is used
is incorrect, it is only partially used, or it is not used at all. A ‘use’ failure is also
the case, when somebody chooses to use a barrier other than the correct one,
despite the correct one being available. For example: the correct tools were
available but not used.

Maintain-[barrier] failure

The barrier is not kept available according to its designed function; i.e. in an
adequate state. This does not only cover the maintenance aspect but also the
management of change aspect of a barrier, i.e. a barrier is modified without
ensuring that it maintains its barrier function. For example: the tools were
provided and used but failed because of bad maintenance or due to a change.

Monitor-[barrier] failure

The barrier condition is not checked/ measured/observed/inspected. This task
relates either directly to the state of the barrier, or to the supervision of the use of
the barrier.
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v A rule was introduced to select only one main failing task per barrier. This is

Was the
barrier
provided?

No

done by using the decision scheme below:

]

Yes

Was the
provided

barrier used?

No

> Provide

Yes

Was the main cause that No
the state of the barrier /\
should have been <W
monitored?

Y

Did the barrier fail
due to substandard
maintenance or
change ?

T

Yes Select other barrier
failure!

Figure 2.21 decision scheme for selecting failed barrier task

For each barrier failure the main failed task looks in Storybuilder as follows:
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\l ‘Unknown task failure®

\L 00

. —
l\ 175 (3} 2_HE

Human Error Task IF*
5

157 2_BFM

00

Lock-out failure

1[1]

Figure 2.22 Select the failed barrier task for the failed barrier

V' When there is a use failure, it is also possible to enter data about the type of
human error that occurred. The classification system that is used is from
Reason (1990)". While in the current system only use failures have been
further classified foe human error, there is no reason why human errors
cannot be identified for any of the task failures. The decision only to identify
errors for Use failures was made by the analysts who stated that these were

the ones where the inspector was most likely to provide enough information to
classify the errors.

" Reason, J.T. (1990) Human Error. Cambridge University Press
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Figure 2.23 Human errors are entered for Use failures. The higher level error can be broken
down into a more precise error type if the information is available

2.8 Step 5: Identify Management Delivery Failures

The management delivery can be seen as the underlying causes
of an accident. It is these that have to be delivered by the
management systems in place. Management deliveries are the
resources delivered through the tasks to the technical system to
enforce the barriers that prevent accidents and/or reduce their
consequences.

The Management Deliveries are:

+ Plans & Procedures
+ Availability

+ Competence

% Communication
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Lk S

Conflict Resolution

Motivation, Commitment and Alertness
Ergonomics

Equipment

If one or more of the delivery systems fail, the tasks to control the barrier could fail,
and consequently the barrier and its safety function. It can be just a matter of time
and use until failure of the barrier will lead to the loss control events that ultimately
lead to the centre event and the consequences leading to loss.

Failures of the management deliveries are symptomatic of management system
weaknesses, and it is therefore a must to identify these underlying causes.

The Management Deliveries are further described below:

Management
Delivery

Description

Plans &
procedures

Procedures refer to specific performance criteria which specify in
detail, usually in written form, a formalised 'normative' behaviour or
method for carrying out tasks, such as: checklist, task list, action steps,
plan, instruction manuals, fault-finding heuristic, etc.

Plans refer to explicit planning of activities in time: either how
frequently tasks should be done, or when and by whom they will be
done within a particular time period (month, shutdown period, etc.). It
includes: maintenance regime, maintenance scheduling (including
shutdown planning), and testing and inspection activities. This delivery
system also refers to rules, permits, programs and risk assessments.

Availability

Availability refers to allocating the necessary time (or numbers) of
competent and suitable (incl. anthropometrics and biomechanics)
people to the tasks to be carried out. It emphasizes time-criticality, i.e.
people available at the moment (or within the time frame) when the
tasks should be carried out.

This delivery system includes the availability of staff for repair work on
critical equipment outside normal work hours, incl. coverage for
absence and holidays.

Competence

Competence refers to the knowledge, skills and abilities of the people
selected for the execution of tasks. It also covers the selection and
training function of a company to deliver sufficient staff for overall
manpower planning. This delivery system also refers to 'right person
for the job', i.e. with the proper knowledge to provide, use, maintain or
monitor the barrier effectively.

Communication,
collaboration

Communication/ Collaboration refers to internal communication and
coordination. Internal communications are those communications
which occur implicitly or explicitly, within any primary business activity,
i.e. within one task or activity in order to ensure that the tasks are
coordinated and carried out according to relevant criteria.

This delivery also refers to task instructions and communication
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Management
Delivery

Description

channels and means (such as meetings, logs, phones, radio).

Note: this delivery system is only relevant if the activity is carried out
by more than one person (or group), who have to coordinate or plan
Joint activities.

Motivation,
Alertness and
Alertness

Motivation/ Commitment refers to incentives and motivation with which
people have to carry out their tasks and activities, i.e. with suitable
care and alertness and according to the appropriate safety criteria and
procedures specified for the activities by the organisation.

This delivery system also includes the aspect of alertness, care &
attention, concern for safety of self and others, risk avoidance and
willingness to learn & improve.

Note

e This delivery system is fairly closely related to Conflict resolution, in
that it deals with the incentives of individuals carrying out tasks not
to choose other criteria above safety, such as ease of working,
time saving, social approval, eftc.

e Organizational aspects of conflicts are covered by Conflict
resolution.

e More personal aspects, such as violation of procedures, are
covered by Motivation/ Commitment.

Conflict
Resolution

Conflict resolution deals with conflicts between safety and other goals
within the performance of tasks. It deals with the mechanisms (such
as supervision, monitoring, procedures, learning, group discussion) by
which potential and actual conflicts between safety and other criteria in
the allocation and use of personnel, hardware and other resources,
are recognised, avoided or resolved.

Note:

e This delivery system is closely related to Motivation/ Commitment.

e [ssues of violations within tasks at an individual level are covered
by Motivation/ Commitment.

e Conflict resolution covers the organisational mechanisms for
resolving conflicts across tasks, between people at operational
level and at management level.
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Management
Delivery

Description

Ergonomics

Ergonomics/ MMI deals with the fit between the man and the task. It
refers to the ergonomics of all equipment used/ operated by
operations, inspection or maintenance to provide, use, maintain or
monitor the barriers.

This delivery system covers both the appropriateness of the interface
for the task and the user-friendliness to carry out tasks.

It includes:

e appropriate equipment, tools and software,

e robust/ appropriate/ good interface and labelling, and
e operability and maintainability.

Ergonomics/ MMI also covers:

e design and layout of control rooms and manually operated
equipment,

e Jocation and design of inspection and test facilities,

e the maintenance-friendliness of equipment, and

e ergonomics of the tools used to maintain it.

Note: MMI stands for Man - Machine Interface

Equipment
(tools, spares,
parts)

Equipment refers to the hardware needed for provision, maintenance
and monitoring of barriers.

This delivery system covers both the correctness of the equipment for
their use (compatibility, suitability, quality), and the availability of
equipment where and when needed to carry out the activities. It
includes: spares & parts (incl. those needed for maintenance) and
adequate & correct stocks.

V' For each failed task enter the applicable management delivery failures. To
maintain focus, do not enter more than three delivery failures per failed task.

Example: ergonomics was not delivered to provide a safe location: in our example of
struck by moving vehicle it means that the ergonomics of layout was such that it did
not enforce safe position/ location of the victim with respect to moving vehicles.
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Figure 2.24 Selected management delivery system failures for the failure to use Lock-out

of the vehicle

2.9 Step 6: Identify consequences

< 2. 2 2 2

Additional information about WHAT happened concerns the
consequences to the victim.

Dose determining factors

Nature of the Injury

Whether the victim was hospitalised

The resulting consequence (death, permanent injury,
recoverable injury)

Length of absence from work.
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The first consideration is the hazard “dose” received by the victim, such as at what

speed a vehicle hit them, how far they fell, the time for which they were exposed.
These are factors which can affect how severe the consequences may be.

V' Dose determining factors can be included on the RHS by clicking on the dose
determining factors applicable for the accident.

Examples of Dose Determining Factors (DDF) are, for the scenario struck by
moving vehicle: speed of the vehicle, location of the contact (see below)

W
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wehicle and cbject/
conytrection

oo f? RlL] :; lll
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Figure 2.25 Dose determining factors may affect the severity of the consequences.

These are the DDFs for the example for Struck by Moving Vehicle. Arrows indicate
boxes selected

33



StoryBuilder User Manual December 2012

\  Select the appropriate part of body injured and injury type. Injuries are
classified according to the ESAW classification system®. ESAW classifies the
injuries with 2 variables:

- The injury type
- Injured body part

Every injured body part is coded with a number of 2 characters (ESAW distinguishes
41 body part codes) e.g. 52 Arm, including elbow.

Every injury type is coded with a number of 3 characters (ESAW distinguishes 46
injury type codes). This applies also for unknown injuries and unknown body parts.
E.g.020 Bone fractures.

1]

om A

o

e I

Figure 2.26 Injured body parts and type of injury

% See Europeans statistics on accidents at work ESAW Methodology, 2001 Edition, Appendices B and C; or the
Dutch version Europese statistiek van Arbeidsongevallen, Methodiek, Uitgave 2001, bijlagen B en C
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\/

Identify if the victim was hospitalised or not. Hospitalised means that a victim

is admitted to a hospital for at least one day. Treated in a polyclinic is not
hospitalised.

464 (4) HOSP

Hospitalised

1[1]

420 (4) HOSP

Not hospitalised

0 [0]

Hospitalisation <
481 (4) HOSP v R

Hospitalisation 1
Unknown

0[0]

Figure 2.27 Was the victim hospitalised?

v What was the final outcome?.
. Final Outcome Death (FO)
. Final Outcome Permanent Injury (FO)
Final Outcome Non Permanent Injury (FO)
Final Outcome Unknown Injury (FO)

1 Consequence class

u 0[]

Figure 2.28 Selection of the consequence for the victim
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Definition non-permanently injured body-part:

An injured body-part which will totally recover after recuperation or which regains its
original function completely.The IP (injured person) can return to work after the period
of recuperation.

Definition permanently injured body-part:

An injured body-part which, according to reasonable judgement, will remain longer
than two years after its origin.

v How long was the victim absent from work?

4685 . ABS

==1 day

[

; 00

H‘I 469 {5}’/‘\\&3 5

1 day < absence <=1

f s

[ om
I e —

473 {5|/\A§s 2

1 month < absence-

<= & months

R \ Am{m/\ﬁasz

= & months

\L 00

l\ 475(5)" "~ ABS

Unknown

00

Figure 2.29 Absence from work: the total duration that the victim was absent

In addition to the points described above it may be that due to a domino effect, the
accident path dgoes into another bowtie.

' If the accident path continues to another bowtie where the victim receives

injuries use the field: Outgoing bowties. For example, in struck by moving
vehicle, some paths continued to a fall from height after the strike
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Figure 2.30 Outgoing bowties from Struck by Moving Vehicle

2.10Actions and follow-up

The accident path is now complete for causes, consequences and underlying factors
explaining what, where and why the accident occurred. That is the ideal moment to
draw lessons learned for improvement of the organisation.

The usual mistake is to fight the symptoms of accidents rather than their underlying
causes. Having analysed these, actions need to be determined to prevent similar
accidents occurring. If organisations are poor on follow-up, this might explain why
similar occupational accidents keep reoccurring.

Barriers need to be strengthened by carrying out the tasks that ensure the barrier
safety function is in place (provide — use- maintain — monitor). This is done by
delivering the right resources to these tasks. The management delivery systems are
part of the risk management of the organisation.

The accident causation model developed for use in Storybuilder is summarised in the
figure below.
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Del?ve Safety Barrier Loss of
b Tasks Control Events
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DELIVER : [ BARRIER FAILURE MODE: RELEASE OF THE
¢ Provide barrier Presence, build-up, or HAZARD AGENT
Procedures @j\ o Use barrier *  Undesirable release of the
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Communication m e Failed physical
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Conflict resolution

structural integrity,
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energy not separated
from vulnerable target
(e.g. distance of people
from hazard)

Figure 2.31 Accident model developed for Storybuilder

In the next figure the relation between the safety management system and its
interface with the technical system (i.e. the barriers), through the tasks, is shown.
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SAFETY MANAGEMENT SYSTEM

a' A}
Goals, '
Orggnlsatmn/fg Technical
system of
implement isk controls

Figure 2.32 The safety management system implements company policy. The system delivers resources
(management delivery systems) to the personnel tasks (barrier tasks). Through these tasks the personnel

influence

the technical system. The way of doing things in the organisation is often referred to as

“Organisational Culture” and which is considered to affect safety in a systematic way

The main rule of action is not to condemn the direct actor involved in the last barrier
that failed before the centre event occurred, but to strengthen the barriers, tasks and

mana

gement deliveries of the critical accident path(s).

For example in the struck by moving vehicle accident, common accident paths
include lack of visibility and location/ position barrier failures. So it is necessary to
take actions that address these, e.qg.:

< 2 2 2 2 =2

provide luminous jackets and good lighting
provide optimal layout and separation between pedestrians and vehicles
ensure people use foot path routes

ensure maintaining good visibility by avoiding changes in the environment that
decreases visibility

monitor the use of the barriers to ensure they stay in proper state
train drivers and pedestrians to follow the rules
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3 STATISTICS

This Chapter describes how to get data out, by performing a simple statistical
analysis. This chapter describes how to find patterns in the entered data.

3.1 How to perform statistical analysis on a specific StoryBuild
V' Open a specific StoryBuild Bowtie, e.g. 01.1.1 fall from height — ladders.

Paths Through Selected Box button n

\\\
Database .!nal‘,'sé‘x\Expnrt View Build €

o
- 5 Paths Through
Select All Paths button (g Seect A e > gl

y Paths Through
Deselect Paths 2
Deselect Paths button e — —0 W Multiple Boxes

Select Path Data

Baowties F_’?LThS ISavedPaths]

P GISAI-110000013
gk GISAI-110000014
GISAI-110000020

GISAI-110000091

GISAI-110000099

Figure 3.1 Important buttons for analysis

V' Choose 1. Select all paths. The total number of accidents [and victims] is
shown pass ing therought the centre event
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2 LCE Py 447 G

Victim in line of Struck by mowing Dose Determining
mowving vehicle wehicle Factors

1042 [1049] 1042 [1049] 1042 [1049]

ﬁ_
376 8_BFM
Location/ position
failure

497 [499]

Figure 3.2 Choosing all paths shows the results for all accidents passing through this
bowtie

Choose 2 Deselect all paths. The paths should disappear.

On the Analyse tab choose Paths Through Selected Box

OR

If the database is unlocked.....

i

Unlocked

Figure 3.3 The database needs to be unlocked if you want to use the box R-click
menu

.....R-clicking on a box will provide the R-Click menu which can also be used
for path selection. Choose select paths
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Add Left Box
Add Right Box

Insert Box
81 [84] E

Harardous location of

SgLUIpenEnt

Edit Box
Delete Box
Make Root 3

Expand All
Collapse All

Auto position

Include in Auto Layout

Select Paths®— ——— u Select Paths (Right-Click Menu)

Show Linked Boxes

Delete Box From Path

Figure 3.4 R-click box menu

Move your cursor over the paths list in the Paths tab. On the left bottom
(underneath the numbered accidents) the number of paths (accidents) that have

the selected box included is now shown. In the example below it means that

355 out of the 1561 accidents pass through the selected box.

Selected Paths: 355 of 1561
Figure 3.5 Selected paths count appears bottom left when cursor held over the paths list

In principle, an analysis can be performed on any box in the StoryBuild Bowtie, or a
combination of boxes.

This feature allows different types of analyses to be performed, such as:

Analysis of the direct causes (indicated as Loss of Control Events = LCE)
Analysis of the failed barriers (indicated as Barrier Failure Modes BFM)
Analysis of the failure mechanismes: failed barrier tasks (indicated as Task
failures T)

Detailed analysis of a particular barrier failure (Incident Factors = IF)
Analysis of the underlying causes: failed management deliveries (indicated as
Delivery System failures DS)

Analysis of the violated regulations mentioned in the “fine” report by the
inspector (REG)

Analysis of the Equipment Type (ET) involved in the accident

Analysis of the Activity related to the accident (A)

Analysis of the consequences
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Injury — location on body (INJP)

Injury Type (INJT)

Hospitalisation (HOSP)

Final Outcome Death (FO)

Final Outcome Permanent Injury (FO)
Final Outcome Non Permanent Injury (FO)
Final Outcome Unknown Injury (FO)

3.2 Accident analysis with multiple criteria using Boolean
expressions

In the Analyse tab at the top, select “Paths Through Multiple Boxes* to open Path
Search.

Database | Analyse | Export View Build Create List Mode & Settings MNotes Dem

2.0 Paths Through | -

w Select All Paths éﬁJ St B , Import Filter L5 | Tree View

ODeselect Paths ﬂ Eﬂa::':?p-:-:?;xgeh ﬂd. s, u Statistics

- Path Count
Select Path Data & ] View Data

Figure 3.6 Analyse tab

At the bottom in the middle the follow pop-up screen appears:

Click on the boxes and/or type in your selection criteria. All paths fulfilling these
criteria can now be selected.

Path [114 or 138 " And  Clear |
Search: * Or o

[~ Not elect |

[...]| Cloze |

Figure 3.7 Multiple box selection field

For example 114 or 138: all paths that include box nr 114 or box nr 138 can be
selected.

For example 114 and 138: all paths that include box nr 114 as well as box nr 138 are
selected.

For example 114 and not 138: all paths that include box nr 114 and not box nr 138
are selected.

Brackets can be used to make complex expressions. Ensure that there are no boxes

with equal box numbers (this should not be necessary with the supplied database).
Renumber the boxes to be sure by using the renumbering button in the Build toolbar.
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ew | Build Create List Mode & Settings MNotes Demos Help

Activit
I % 3 y BFM LCE

' Path Box Pop-up Add Box Te
bk Add/edit
1] - ! Renumber Boxes
lode Ia Box Coding hl.

Figure 3.8 Box renumbering

3.3 Show number of selected (accident) paths directly below the
boxes

As a default path counts show below the box. This can be changed using the button
“Show/Hide Path Count” under the View tab.

View Build Create List Mode & Settings  Notes Demos Help

& Fol ucture | & Cpen Structure Show/Hide Path Count

Hida Al Dmn - . . z

Figure 3.9 The show/hide button on the view tab toggles the path count information on and off

As a result the number of selected (accident) paths for that box is shown at the
bottom. Use the menu bar Modes and Setting>User Settings> Box properties to
change the location of the box number, box code and number of selected paths.

[ Story Builder Settings lﬁr
Checkiist Font] Graphics Font and Scale Box Properties ITemp File Locations
Top Left [Boxhum =1 | <BoxNums> <BoxCode>
Top Right |BoxCode ﬂ <BoxName>
Main |BoxName ﬂ

Highlight Box Properties

[+ Highlight Box Border Color | delow ~1 Border Width [20 S

Cancel |

7:igure 3.10 How to change box properties (User Settings on Modes an'd Settings tab)
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The number between brackets is the
number of victims. So, in the example left
there are 355 accidents with 356 victims,
that are caused by the barrier failure
substandard condition or type of equipment

355 [356]

Figure 3.11 Number of
accidents [number of
victims] are shown
below the box

3.4 Create overview of distribution of accident paths for a current

selection
V' To have a good overview of the current selected accident paths, use the Tree
View button under Analyse, Export, or View tabs.

| [ |Tree View

V' Drag the window border of the tree view part of the screen to show the
number of paths through the various boxes, with their relative percentages of
the total. Show/ hide by clicking the + or — signs.
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- 4 Box Mumber: 248, Code: BFM, Mame: Loss of control over body movement, Count 353[370], 34.52%[34.48%]
[+-%g BSM
[+ BSU

I
Figure 3.11 Bowties organised in Tree view

IMPORTANT : after making a new selection, right click in the tree view area to open
the right mouse menu and select “refresh” to update it.

3.5 Export current selection shown in Tree View directly to
Microsoft Word or Microsoft Excel

The expanded boxes in tree view can be exported.
V' Expand the selection you want. The most used is Numberless Code view.
E.g. all the Barrier Failure Mode data can be exported if BFMs are opened.
Multiple branches can be opened at the same time.

V' Right click in the tree view area to open the right mouse menu and select
“Export Selected Boxes”.

A table in MS Word or MS Excel, depending on the choice, is now automatically
generated, based on the current selection .

3.6 Export all the accident data to Microsoft Excel

@ Statistics

V' Use the Statistics button under the Analyse or Export tabs. Different formats
can be exported, to be selected by their tabs: Bowtie, BoxPath, PathList,
PathSeq. Select “Export” for exporting what you see to MS Excel and wait for
it to open your exported data ready for further analysis
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Note: In the statistic window use the buttons to also select all paths or

selected paths
S Statistics - e - (=)
File View |
Al Faths | Soloctod Faths | Expon
1004 - | Bowbe | BosPam | Paihlist| PathSeq |
Yo 5| [ [ BoxNo | Code | Name | Description | Path Count | LeR Children [Right Children] Linked Boxes| Pah -
:Eg;: 1 1 CE Struck by The victim is 1042 2 447 10004,10011,1002¢ =
10063 2 2 LCE Wictim in victim is outside 1042 3 340, 376, 410 10004,10011,1002C
mn 3 3 G PEDEST PEDESTRIAN 1042 4 337, 340, 376, 187, 254, 324 10004,10011,10020
:‘;m 4 4 G VEHICLE VEHICLE or 1042 5 154, 157, 192, 10004, 10011, 1002¢
10220 5 5 G GEOMET SUBSTANDARD 1042 6 112 10004,10011,1002¢
10223 6 [ G Regulati according to the 1042 7 10004, 10011, 10020
}ﬂiii 7 7 G Vehicle 1042 8 10004,10011, 10020
10244 8 8 G Location Working 1042 9 10004,10011,1002C
:35;: 9 9 G Specific 1042 13 10004, 10011,10020
10294 m 10 A Spedific e.g. handling 257 10286,10308,1043,
10303 1111 A Standing 46 11174,11799,11924
:33‘25 12 12 A victim is e.q. victim is a1 10286, 10549, 10568
1043 13 13 G Specific 1042 15 10004, 10011, 1002¢
}3::2 14 14 AVEH  Drlving 442 10011, 10020, 10063
10535 15 15 6 Incoming 1042 17 10004,10011,1002C
10543 16 16 Bwl Bowtie 2 18241,4379
‘13337 17 17 G Victim 1042 18, 22 10004,10011,1002¢
10569 8 18 G Victim  NOTE: All paths 486 10004,10011,10020
059 19 19 GEN Dutch 352 10004,10011,1002¢
{Eggg 20 20 GEN Foreign 82 10063,10223,1023%
0604 el 21 GEN Unknowr 52 11389,113597,1152C
{‘;2:3 2 2 6 Victim 486 10004,10011,1002C
06N 23 3 GEN Insufficie The victim has 11 15669,2619,2734,5.
10651 24 24 GEN Low The victim has 0
ik 25 25 GEN Unknowr 475 10004,10011,1002¢
10784 26 26 BwWI Bowtie 3 13313,15468,9148
:3325 27 27 AVEH Driving it 434 10026,10171,10218
1068 8 78 A VEH Manoeuy &2 10004, 10039,10233
10801 "I“" = 0, A LML Lo dioo miotontional . LOODE_ADEAD, ““"; A
L 10904 il - J

Figure 3.12 Statistic window shows only
accident numbers (not victims) for every box.

WARNING: When the list of path names exceeds the capacity of an excel cell they will be

missed from the list.
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4 SECTOR SPECIFIC ANALYSIS

Although the accident scenario’s and the accident path patterns shown are, within a
particular hazard mostly quite generic across sectors for the 23,030 accidents
investigated, in practice, a lot of questions related to the analysis of occupational
accidents are sector specific.

Unfortunately, the sector information was not included in the original file with the
results of the accidents, but are kept separatelyin the underlying register database (of
the Dutch Labour Inspectorate).

To identify sector specific data in the storybuilds, a sector specific file can be
generated for you on request to Storybuilder@RIVNM.nl

The tool Story Filter in which the data are held is not currently available to 3™ parties.

Request a specific file that contain parameters you are interested in from the help
desk. These parameters can be:

Date: Year of accident

Sex: of victim

Age:, age group: of victims

Sector: Name, preferably with SBI code

Job: Name or ISCO code. Job names are currently not classified, but job titles used
instead e.g. Carpenter..

Open a file manager and drag the Story Filter Paths file (extension.sfp) onto the
Boxes Workspace for a selected Storybuild.

The appropriate records will be highlighted. You can save this selection in the Save
Paths tab by right clicking in the Save Paths workspace and selecting Add. You will
then be able to give the selection a name. Clicking on the name in future will
automatically select those paths.

Save any specific selection with the R-click menu in the Paths tabs. Right click on
one of the highlighted paths
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S Stary Builder (CALsers\Dellillama\ DropboxtWGOT2 KC 11-1111-4 NEW RELEASE S8\2
Database  Anahvie| Dxport Wiew Duld Crestelist ModeBSemngs Moted Demed el

g Paths Thioush .
g oo P IG Import Fiter 2 | Teeerview
Faths Through [—— F
"l”*“““‘ e e e i! Path Count (g seasence
Select Pt Dt : -
Bowses Poth | Soved ot | o
035 - [
b
071 a)
W7e
090 L
mse
§148 -
o153
N
ey
237
ER
50
526
66
E Add
3 Deléte
)
3
M Add To Saved Paths
Make Paths Visible + @
Make AN Bawes Visible
e -
3 Jrwvert Selection /
; Select None om
3 + @
pnm o
Ty e
3 Import StoryFilter Paths
Sre
477 T (290

Selected Path List

: 1010

11011

: 10171
1 10386
10448
1 10467
1 10519
: 10537
: 10543
: 10593
1 10714
: 10882
: 10950
: 10952
: 11015
111125
11116

11124

111368
111424
111433

Save Path Name

igure 4.2 Choosing Add to Saved Paths will show this screen - all selected paths are shown
which then be gien a name.

Saved path names are listed under the Saved Paths tab

Eluwtiesl Paths  Sawed Paths |

“isual contact failure

Figure 4.3 Saved paths tab
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Appendix 1. Glossary

Accident path
An accident path is a sequence of events leading through an undesired centre event.

Loss of control event

A loss control event is an event(s) that occurs when a primary safety function fails. In
the accident path sequence it is the direct cause or causes that leads to to centre
event. Loss control events can also be included on the right hand side of our bowties
als events that directly lead to the (severity of) the consequences.

Barrier

A barrier is a physical entity (object, state, or condition) that acts as an obstacle in an
accident path. Barriers can be created or enforced by actions (measures) and need to
be controlled to be effective (management control loop: provide — use — maintain-
monitor).

Barrier Task

This is the task to be performed to manage the barrier and its safety function. The
barrier tasks together form a management control loop (provide-use-maintain-
monitor).

Left Hand Side (LHS)

Indicates the position of a block (factor) in our model. Left Hand Side (LHS) means to
the left of the centre event, i.e. previous in time. For example: a RHS barrier can
prevent the centre event to occur (prevention).

Right Hand Side (RHS)

Indicates the position of a block (factor) in our model. Right Hand Side (RHS) means
to the right of the centre event, i.e. later in time. For example: a RHS barrier can
reduce the consequence of the centre event.

Dose Determining Factor (DDF)

The Dose Determining factor are factors that influence the severity of the
consequences of a centre event. By definition they are located to the right of the
centre event.

Management Delivery

Management deliveries are the resources and commitments delivered by the
management systems in place, through the tasks towards the technical system to
enforce the barriers that prevent accidents and/or reduce their consequences.

A management delivery failure can be seen as an underlying (base) cause of an
accident.
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Appendix 2: Tips for easy use of Story Builder

1. How to manage the amount of boxes shown on your screen
On opening a StoryBuild bowtie, sometimes the number of boxes is
overwhelming. With the standard data file, most boxes are hidden, and can be
shown/ hidden by using the pop-up levels features:
e Scale to 25% (menu bar option Scale or the slider on the vertical bar) to
create an overview

—

Using the root box finder on the vertical bar or toolbar recentres the bowtie
=Y

e Use pop-up levels 1,2,3,4 and 5 in the toolbar
¢ or individually box by box on clicking the blue dots and/or +/- signs on top of
each box.

2. How to navigate

Method |
e Use the scroll bars
¢ Or: Use the hand on the vertical central toolbar. You can switch bar to the
arrow when you want access to other options

7

3

Method Il
¢ Use option in the vertical central toolbar : Duplicate view.
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e Scale your Duplicate bowtie view to 25% using the slider bar.

Duplicate Viewer L 4

[ ]
+* G
~ lou
® ]
L)
33 LCE
o0
| G
roup
141 LCE
0[o]
G
‘oup
178 LCE
Equipment and/or
person is hit
o m

Method IlI
e Use option in the toolbar : Tree
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¢ Open the tree by clicking on the + signs to find the box you need in either
Code View or Numberless code view.

¢ Double click on the box you want to navigate to (or alternatively use option
Jump To Graph)

Method IV
e Use option in the vertical central toolbar or the Centre on Root Box button
under the View tab.

-.-':u:{- . Centre On

Root Box

You will then navigate to the centre event

e Use Ctrl key together with Root to navigate to a box for which you know
the box number.

Find Box & [

Enter box number:

|140]

Ok | Cancel

3. How to copy/ paste or print out (parts of) the graphs

Copy & Paste Whole graph

V' Choose copy graphic to clipboard on the Export tab

Export| View Build Create List Mode & Settings Motes Demos Help

L — Paths- )
{5 | Tree View | § il Boxes \)
Matrix ~ Selected Boxes

= Lite }! in Path Search Copy Graphic To
l:_; Statistics & Checklict Clipboard
] Boxes and Paths IF] Graphic IF]

Figure 0.1 Copy graphic to clipboard

m%’ ) B

.
Figure 0.2 What you see is what you get. Paste into MS Excel or Word
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e open MS Word or Excel - paste. The copy will be of what you can see.
Open it out before copying if you wish to copy more parts. Using items in

the View tab or using the +- and pop up circles on individual boxes can
individualise your view,

4. Recover lost data

e Upon a crash: save as another file

¢ Open the .sb file or .old file (automatically saved in same directory as the sb
file every 10 minutes)
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Appendix 3: Box Codes

Code Description

A Activity

ABS Absence from work

B Barrier

BFM Barrier Failure Mode

BSM Barrier Success Mode

BSU Barrier

BWI Bowtie Domino: Incoming scenario

BWO Bowtie Domino: Outgoing scenario

CE Centre Event

DDF Dose Determining Factor

DS (Management) Delivery System

ENV Condition in the environment

ET Equipment Type

FO Final Outcome (Death, Permanent Injury, Non-Permanent Injuries or
Unknown)

G Group box

GEN Code used for extra fields

HOSP Hospitalisation

IF Incident Factor

INFO Information detail

INJP Part of body injured - using ESAW classification

INJT Type of injury - using ESAW classification

LCE Loss Control Event

REG Regulations violated (fined)

T Barrier Task
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Appendix 4. Storybuilder lite mode help for entering
paths
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Quick Start: Make a Path

|Database| Paths Export Mode#&Settings Help

%=

<0 2

Unlocked New Open Save Save As Close Bowties
File (]
Bowtie: N/A 'S-n) =
Path:  N/A
re 9
oot
[_| 0111 Fall from height ladders £
[7] 01.1.2 Fall from height scaffold
[[] 01.1.3 Fall from height - roof/ platform /floor
[] 01.1.4 Fall from height - hole in the ground
[] 01.1.5.1 Fall from height - moveable platform
[] 01.1.5.2 Fall from height - non-moving vehicle
CONTACT WITH OBJECT(S) IN THE SURROUNDINGS 100
CONTACT WITH EQUIPMENT BEING WORKED WITH N B T h d t b
CHEMICAL, FIRE, EXPLOSION,ATMOSPHERE o &Fe e a a a S e
BURIED, DROWNING OR DECOMPRESSION h a S to b e u n | 0 C ke d
CONTACT WITH ELECTRICITY 1
T before any paths
PEOPLE OR ANIMALS
I can be entered.
Mext > o
=
Duplicate Viewer X < | _;d
S =1 HINT [Right-click on item in the CHECKLIST]
=
Zom =]
Lol -
[paths:
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A) Getting started

|Database| Pathe Export Mode &Settings Help

Browse different

Save As Close Exit Bowties

blue bar headings. ;

Storybuilds by clicking the 13 E - o0 ]

CONTACT WITH EQUIPMENT BEING WORKED WITH

CHEMICAL, FIRE, EXPLOSION ATMOSPHERE
BURIED, DROWNING OR DECOMPRESSION
CONTACT WITH ELECTRICITY

PHYSICAL EXERTION

PEOPLE OR. ANIMALS

VEHICLE ACCIDENT

Next =

4
Duplicate Viewer X |

HINT [Right-click an item in the CHECKLIST]




| Databaze | Paths Export Mode&Settings Help. .
: e 0 SRl
B) Pick a Storybuild e - - e wl -

File

1l

1. Choose a Storybuild by = oarsom bigheiacen

Path: N/A

clicking the box next

01...\ Fall from height ladders
[_] 01.1.2 Fall from height scaffold
to the one you want. D L el o/l

] 01.1.4 Fall from height - hole in the ground

[[1 01.1.5.1 Fall from height - moveable platform

“ I ” []01.1.5.2 Fall from height - non-moving vehicl
2. Your “Central Event e e Ee e e paccoce
. I I CONTACT WITH OBJECT(S) IN THE SURROUNDINGS
W I a p p e a r' CONTACT WITH EQUIPMENT BEING WORKED WITH
H o ” CHEMICAL, FIRE, EXPLOSION,ATMOSPHERE
3. Click “Next”.

BURIED, DROWNING OR DECOMPRESSION 2

|Er@ 3 ¥ = %

CONTACT WITH ELECTRICITY

PHYSICAL EXERTION

PEOPLE OR ANIMALS

VEHICLE ACCIDENT

MNext >

4

HINT [Right-click an item in the CHECKLIST]

pli Viewer B
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|Database| Paths Export Mode&Settings Help

C) Name Your Path |
) g | % = H B -1
1. Under “Path Name”, i (| o= (| | see | o |

enter the name of

File

wl

Bowtie: 0111 Fall from height ladders
Path: N/A

your accident path.

2. Fill in any other path e

. . . [Path 1
|nformat|0n 18] the Pammmu 1

space below (optional)  [weesouwpenores here.]

3. Click “Next”. \
2
3
=l

IPath Information
< Prev | Mext = | Add/View Path in Bowtie

|ﬁrei¥ﬂf§




D) Path Information Menu

1.

Click here to choose a
particular step along
the path

Use the scroll to see
all the steps

Skip this to
automatically view the
steps in order using
the “Next” and
“Previous” buttons.

Database Paths Export | Mode 8 Settings | Help

Rem ‘ D User Settings
Expert : F .
Mode Lite Mode ejLanguage .

Application Mode ] Settings I}

Bowtie: 01.1.1 Fall from height ladders
Path:  PATH 1

Path Mame
|PaTH 1

Path MNotes

I Path Information

L]

Path Information

STEP 1 INCOMING BOWTIES (DOMINO SCENARIO)
STEP 2 VICTIM INFORMATION

STEP 3 ACTIVITY OF VICTIM

STEP 4 EQUIPMENT TYPE

STEP 5 REGULATIONS VIOLATED

STEP 6 BARRIER STATES - BEFORE FALL

AR

STEP 7 LOSS OF CONTROL EVENTS - BEFORE FALL




E) Widening the field

Hold your cursor over the
edge of the left-hand
window, click and drag to
the right to make the
window larger. Drag to the
left to make the window
smaller.

Bowtie:01.1.1 Fall from height ladders
Path: Path1

ACTIY¥ITY OF YICTIM A *

[A] Unknown

[A] other activity on ladderf steps/ stairs

[A] Moving up/down ladderistairsi steps carrying loads
[A] Moving up/ down a stepf stairs! ladder

[A] inspectingfadjustingimeasuring on ladderisteps/ stairs
[A] construction related activities on ladderf steps! stairs
[A] cleaningf painting on ladderisteps! stairs

[A] {(de-)installing! repairing on ladder! stairs! steps

Y,

¥ e A CE
<all from height -

HL adder & steps

o

i00

1

-

STEP 1 ACTIVITY OF VICTIM

< Prev |iMext =

Duplicate Yiewer X

e
T

s |
[
r' I_'lj <

-

AddView Path in Bowtie ||

— L

Paths:
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F) View Description

Right-click any box option
to see a further description
in the field below the
graphic (Note: not all items
will have a description).

Bowtie: 01.1.1 Fall from height ladders
Path: PATH1

ACTIVITY VICTIM Level 1

[_|[A1] Moving up/down ladder/ steps carrying loads
(| [A1] Moving up/ down a step/ ladder

[ | [A1] Working w] Xnd-held tools

[|[A1] Handling o eCts

[ 1[A1] Other Specftic PRyggical Activities

|| [A1] unknown activity

ACTIVITY OF VICTIM Level 2

<Prev | Next> I

I STEP 3 ACTIVITY OF VICTIM - I

Add/View Path in Bowtie

4 G 26 (1) Al
Equipment Type

step/ ladder

—|Eei¥aﬁ

Duplicate Viewer
-

P X

4

Moving up/downa _ _

HINT [Right-click on item in the CHECKLIST]

ESAW b4 - Crawling, climbing, etc,

includes stepping ony off a ladder
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S3) Step 3: Activity of

Victim

1. Choose an activity by
clicking the box next
to the one you want

(Click again to de-
select).

2. The corresponding box
will appear in the
appropriate place in
the path in the right-
hand window.

3. Click “Next” togo to
the next step of the
Path, or “Previous” to
return to the previous
screen.

NOTE: NOT ALL STEPS ARE LISTED
IN THIS HELP

Bowtie:01.1.1 Fall from height ladders ) —_

Path: Path1 ¢ N ~ cE

other activity on all from height -

[A] Unknown

other activity on ladder! steps! stairs

oving upidown ladderistairsf steps carrying loads
oy upl down a step! stairs/ ladder

on ladderisteps/ stairs
iLing on ladder! stairs/ steps

STEP 3 ACTIVITY OF VICTIM j —l

(= Prev || Mex AddView Path in Bowtie ||

X
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S2) Step 4a Type of
Equipment Level 1

1.

Choose an item by
clicking the box next to
the one you want (Click
again to de-select).

The corresponding box
will appear in the
appropriate place in the
path in the right-hand
window.

If there are more blue
bars visible click here to
see if there are further
levels of detail

Bowtie: 01.1.1 Fall from height ladders
l Path:  Path1
TYPE OF LADDER Level 1 )
LE[ET] ESAW 0202.01 Fixed ladders
[ETLE SAW 0203.01 Mobile ladders, stepladders

TYPE OF LADDER. - MOBILE LADDERS

>

STEP 4 EQUIPMENT TYPE :I'

<Prev | Next > AddView Path in Bowtie

Duplicate Viewer X
CR. E

|E@i¥»f§-_

A B
otheractivityon ___ __ ESAW0203.01 Huhie’ _
ladder/ steps/ stairs ladders, stepladders

1
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S2) Step 4b Type of

Equipment Level 2 S Sty Buder (C\ e B S N PiotLie he
Database Application Mode Paths Settings Help
1 * If ava i I a b I e a n d Qﬁn nge ng NewTDath Ediﬁ’ath Sav?Path
a p p ro p rl ate C h Oose a n ! Et:;ie: II:))‘:“‘L: Fall from height ladders )

other activity on

Item by CIiCking the bOX AEESREEEaEs = lagder/ steps/ stars |

next to the one you want |\ o e
. . [ET] Mobile ladders
(Click again to de-select).

2. The corresponding box
will appear in the
appropriate place in the
path in the right-hand
window. [ISTEP 4 EQYIP E

< Prev | Next > | View Path in Bowtie

3. C||Ck ”NeXt" to gO to the DulJli-tjifweu.vi ) ;l)E
e = 2 4 E

next step of the Path, or |m
“Previous” to return to

the previous screen. L

Paths:



S5) Step 5: Regulations
Violated

1. Select all regulations
violated by clicking the
Bowtie:01.1.1 Fall from height ladders o

boxes next to the . T 2.
. [ laddery steps/ stairs ladders
corres p on d N g vI[REG] Rick Identification & Evaluation N
0

¥ [REG] Provide safe working locations at the construction site
[REG] Provide safe surfaces

regulations (click again to | iy s B
[REG] Provide precedures & training for working on heights \

d | [REG] Provide additional safety equipment for werking on heif [~

- REG] Mi h toel-activi
e S e eCt) : EREG} Inlsspn:ttc& ::in::itr:vl:zlders periedically 1
[REG] Ensure safe procedures for working with electricity are 2
H H [REG] Ensure procedures for working on heights are followeq
2. Your selections will
.
appear in the nEpngGULATm-Nmenm 1 3
< Prev

fidd Bath To Bantie |

-

appropriate place inthe |"2E i gme o s oo

path in the right-hand N
window. Note: r
regulations violated

a
o

appear on the left-hand
side of the bowtie.

3. Click “Previous” to return
to previous steps.



S4) Step 6a: Barrier
States - Failure Modes
[BFM] and Success Modes
[BSM]

1. Select all appropriate,
known Barrier States by
clicking the boxes as
before (see previous 3
steps). You may select
more than one box.

2. Each barrier failure
[BFM] will appear as a
red filled circle.

3. Sometimes barriers are
successful. Each barrier
success [BSM] appears as
a green unfilled circle.

4. If a Barrier State is
unknown, tick [BSU]
Barrier State Unknown.
This will appear as a grey,
unfilled circle in the path.

rﬁ- Story Builder (C:\Users\Linda Bellamy)
|| Dstabase Application Mode Paths  Settings Help

Documents\My Dropbox\WQ53 PilotiLite help\110;

SuperfileLITE 17-13.3b). Bowtie:01.1.1 Fall fro

= H B * R
Open Save Help Mew Path Edit Path  Sawe Path

Bowtie: 01.1.1 Fall from height ladders
Path:  Path1

BARRIER STATES BEFORE FALL

[1[1_BEM] Substandard condition or type of equipment
[1 BSM] Right condition of ladder

BFM] Wrong placement of equipment
), ment of ladder
1 [3_BFM] Wrong location o Y

[ [3_BSM] Safe location for the ladder —

("1 [4_BFM] Substandard surface/ support 1

(| [4_BSM] Right surface/ support for the ladder

[ [5_BFM] Substandard position of person on equipment

[ [5_BSM] Correct position of person on ladder

[ [6_BFM] Substandard condition/ fitness of person

1 [6_BSM] (Physically) fit person on ladder

[ [7_BFM] Loss of control over body movement

("1 [7_BSM] Correct care/ attention / concentration of person on ladder
(| [BSU] Barrier State Unknown

|i o 3 %"-»f;

INCIDENT FACTORS before Fall
BARRIER TASKS before a fall
DELIVERY SYSTEMS before a fall
| |STEP 6 BARRIER STATES - BEFORE FALL—;I
<Prev | Next > | Add Path To Bowtie

E _Stury Builder (C:\Users\Linda Bella

ET 1_BSM
obile _ Right condition of % _
ladder
—I

Lad

Database Application Mode Paths Settings Help

= H B
Open Save Helg

& A
New Path  Edit Path  Sawe Path

Bowtie: 01.1.1 Fall from height ladders
Path:  Path1
BARRIER STATES BEFORE FALL

I [1_BFM] Substandard condition or typ
[mi[1 BSM] Right condition of ladder
(1 [2_BFM] Wrong placement of equipment
[1[2_BSM] Correct placement of ladder

(1 [3_BFM] Wrong location of ladder
[1[3_BSM] Safe location for the ladder

|i e 3 ::e”-rs

1 [4_BFM] Substandard surface/ support

(1 [4_BSM] Right surface! support for the ladder
[1[5_BFM] Substandard position of person on equipment

[1[5_BSM] Correct position of person on ladder

[1[6_BFM] Substandard condition/ fitness of person

[ [6_BSM] {Physically) fit person on ladder

1 [7_BFM] Loss of control over body movement

1 [7_BSM] Correct care/ attention / concentration of person on ladder

[BSU] Barrier State Unknown

INCIDENT FACTORS before Fall

BARRIER TASKS before a fall
DELIVERY SYSTEMS before a fall
STEP 6 BARRIER STATES - BEFORE FALL -

‘ <prev | Next> | fdd Path To Bowtie
|

BsU

Barrier State Unknow|
n

Ladder fails

LCE

k.
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Step 6b: Barrier Failure
Modes (Incident Factors)

4. Click the blue bar
heading “Incident
Factors”, and
Storybuilder Lite will
automatically show
you the incident
factors appropriate to
the Barrier States you
have selected. Tick all
appropriate, known
incident factors.

5. Each incident factor
appears in the path as
a turquoise rhombus.

Bowtie: 01.1.1 Fall from height ladders
Path:  Path1

BARRIER STATES BEFORE FALL

INCIDENT FACTORS before Fall

Wi[2 IF] Wet and/or slippery surfes

[2_IF] Support /surface-condition D\

4

BARRIER TASKS before a fall

DELIVERY SYSTEMS before a fall

< Prev | Next = |

|STEP 6 BARRIER STATES - BEFORE FALL vl

AddView Path in Bowtie

|i © o g"'_., )

Duplicate Viewer
- i - . - - -

R )
bl

Qi{

2 F P
Support ™ _ _ Wetandor slippery, __
Isurface-condition surface
“orform”

\
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Step 6¢: Barrier Failure
Modes (Barrier Tasks)

6. Click the blue bar

l Bowtie:01.1.1 Fall from height ladders

heading “Barrier e et~ o P " B e
Tasks”, and DB FACTORS before ol T
Storybuilder Lite will |55 (K \
automatically show @ 13 7
you the barrier tasks | 6
appropriate to the I
Barrier States you — X
have selected. Tick all ;{'m I
appropriate, known |-
barrier tasks. r L
2l |'|j Al

7. Each barrier task
appears in the path as
a blue rhombus.
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Step 6d: Barrier Failure
Modes (Delivery Systems)

8. Click the blue bar
heading “Delivery
Systems”, and
Storybuilder Lite will
automatically show
you the delivery
systems appropriate to
the Barrier States you
have selected. Tick all
appropriate, known
delivery systems.

9. Each delivery system
appears in the path as
a green rhombus.

10. Click “Next”.

Bowtie:01.1.1 Fall from height ladders
Path: Path1
BARRIER STATES BEFORE FALL

INCIDENT FACTORS before Fall

BARRIER TASKS before a fall

DELI¥ERY SYSTEMS befor

vi[1_DS] Availability
[1_0S] Communication /cellaberation

[1_D0S] Competence

[1_DS] Conflict resolution

[1_D5] Equipment (tools, spares, parts)

[1_D5] Ergonomicsf MMI

[1_0%] Metivation/commitment

[1_0%] Plans and procedures .

|STEP 6 BARRIER STATES - BEFORE FALL -
<prev | it > | F Add/View Path in Bowtie

Duplicate Vie

=l

Ecifv@

1_Ds

Availabilty —_—

B '::_'r—"r.'.i. —. .= e’

=
r . [+ []
Paths:

— 10
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S3) Step 7: Loss of Control
Event before Centre Event

1.

Choose a loss of
control event by
clicking the box next
to the one you want
(Click again to de-
select).

The corresponding box
will appear in the
appropriate place in
the path in the right-
hand window.

Click “Next” to go to
the next step of the
Path, or “Previous” to
return to the Previous
screen.

Bowtie:01.1.1 Fall from height ladders &
Path: Path1
LOSS OF CON

[LCE] Ladder! person is hit
[LCE] Ladder! steps moves 3
[LCE] Overreaching leads to loss of balance
[LCE] Person gets unwell

[LCE] Suppert! surface fails

[LCE] Uncentrelled movement! misstep

STEP 7 LOSS OF CONTROL EVENTS - BEFORE FALL
<Prev | Hext >
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G) Centre of Bowtie

This step tells you
that you have
reached the centre
event of the bowtie.

Cl iC k th e b OX n ext to E::':ie:g'la.t':‘.;l Fall from height ladders S:) -0 - — — _ /_ P
2 G- e | <

the Centre event B [CE Fall from height - ladder & steps o

(Click again to de-

select).

The centre event
already exists as a box  [e=meorsoge
in the appropriate

place in the path in -
the right-hand r i
window. —

Click “Next” to go to
the next step of the
Path, or “Previous” to
return to the Previous
screen.



S8) Step 8

For Step 8, repeat
instructions for Step 6:
Barrier Failure Modes
(a through d) in Slides
13 through 16.

| Bowtie:01.1.1 Fall from height ladders
Path: Path1

USE OF FALL PROTECTION 8_B

¥ o» 3

4 e« O

| [8_DS] Competence
| [8_D§] Conflict resolution

| [8_DS] Equipment (tocls, spares, parts)
[ [8_DS] Ergonomics/ MMI
| STEP & BARRIER STATES FALL PROTECTION j
< Prev I Next > | Add Path To Bowtie
Duplicate Viewer X
e = R
=}
|I:
| | _IJ ki | [
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S9) Step 9: Loss of Control
Event after Centre Event

1.

Choose a loss of

Bowtie:01.1.1 Fall frem height ladders o —_ — — —
Path: Path1 & LE W LE
control event by - B e
v [LCE] Impact by fall T
(7]

clicking the box next
to the one you want
(Click again to de-
select).

The corresponding box
will appear in the
appropriate place in
the path in the right-
hand window.

Click “Next” to go to
the next step of the
Path, or “Previous” to
return to the Previous
screen.
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S10) Step 10: Dose
Determining Factors

1.

Choose a dose
determining factor by
clicking the box next
to the one you want
(Click again to de-
select).

The corresponding box
will appear in the
appropriate place in
the path in the right-
hand window.

Click “Next” to go to
the next step of the
Path, or “Previous” to
return to the Previous
screen.

Bowtie:01.1.1 Fall from height ladders
Path: Path1

4
[DDF] 1m
[DDF] 2m < Height of fall <= 3m
[DDF] 3m < Height of fall <=5m
[DDF]5m < Height of fall <= 10m
[DDF] Height of fall > 10m

[DDF] Height of fall unknewn
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S13) Step 12: Emergency
Response

Bowtie: 01.1.1 Fall from height ladders
Path:  Pad1

9T Pl
— =< Operate (use)>— — -MNot immediately
noticed/ action

too late

For Step 12, repeat
instructions for Step 6:
Barrier Failure Modes (a, c,
and d)

"1 [9_DS] Competence
"1 [9_DS] Conflict resolution
"1 [9_DS] Equipment

["1 [9_DS] Ergonomics/ MMI
0

[9_D5] Motivation/ Awareness
[1 [89_DS] Plans and procedures
[1 [9_DS$] Unknown
ETEF 1 EARRIER ETATE & EMERDEMCY |1 = C
<prev [Tt > Add Path To Bowtie
Duplicate Viewer X
:»‘.‘___ e Ao AD - b
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S14) Step 14: Part of Body

Injured

1.

Select all parts of body
injured by clicking the

boxes next to the
appropriate body
parts (click again to
de-select).

Your selections will
appear in the
appropriate place in
the path in the right-
hand window.

Click “Next” to go to
the next step of the

Path, or “Previous” to
return to the Previous

screen.

ath:  Path1
PART 0

[INJP] 51 Shoulder and shoulder joints
[INJP] 52 Arm, including elbow

v [INJP] 53 Hand

¥/ [INJP] 54 Finger(s)

EI[INJP] 55 Wrist

ETEP 14 PART OF BDDY IRFURED j

e | Mext > |F ‘
licate Vie 2

o

s FT
-




S15) Step 15: Type of
Injury

1.

Select all occurring
types of injury by
clicking the boxes next
to the appropriate
injuries (click again to
de-select).

Your selections will
appear in the
appropriate place in
the path in the right-
hand window.

Click “Next” to go to
the next step of the
Path, or “Previous” to
return to the Previous
screen.

Path: Path1

[INJT] 120 Multiple injuries
and i

[INJT] 050 Col
[INJT] 040 Tr
d

[INJT] 020 Boi
vl [INJT] 010 Weo
[INJT] 000 Type of injury un|

Hicial

Bowtie:01.1.1 Fall from height ladders

| injuries

e 1]
known or unspecified K

3TEP 15 TYPE OF INJURY
<Prev | Next >

Duplicate Viewer X
Ev ‘_-_.____.. _":_‘_E . o '_‘;
T E
‘4 i .
Paths:
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S16) Step 16:
Hospitalisation

1. Select either =
owtie:01.1.1 Fall from height ladders

N - o - o -
. o Path: Path1
Hospitalised, Not H _._._

Hos plta lised , Or [HOSP] NH = Not Hospitalised
Unknown. The

corresponding box will '\‘

appear in the path. \
2. Click “Next” togo to

the next step of the

Path, or “Previous” to

return to the Previous T

[HOSP] NHS = Unknown

¢ STEP 18 HO SPITQUEATION =l

screen.




S17) Step 17:
Consequences

1.

Select what happened
to the victim. The
corresponding box will
appear in the path.

Click “Next” to go to
the next step of the
Path, or “Previous” to
return to the Previous
screen.

Bowtie:01.1.1 Fall from height ladders
Path: Path1

[FO] Unknown
[FOD] Death
v

H = Hosptalised
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S18) Step 18: Absence
from Work

1. Select the length of
absence from work.
The corresponding
box will appear in
the path.

2. Click “Next” to go to
the next step of the
Path, or “Previous”
to return to the
Previous screen.

Bowtie:01.1.1 Fall from height ladders

Path: Path1
ABSENCE FROM WORK Level 1

v|[ABS] Absence <=6 months
[ABS] Absence > 6 months

ABSENCE FROM WORK Level 2 I

K 100

[sTEP 18 ABSENCIﬁu_‘“ ~]
< Prev
tete S Sfe gl St S @ Tt
r

Jal} oC
Paths:
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H) Add Path to Bowtie

Click “Add/View Path in
Bowtie” to add your
path to the bowtie for

Bowtie:01.1.1 Fall from height ladders & — — —
Path: Path1 Q Q Q

that root event in
Storybuilder. You will
be automatically taken

to Expert mode.

b,
o




Your Path in Expert Mode

When a user creates a
path in the mOde they Bowties FPaths | Saved Paths
can then add it to the ane

9562

bowtie at the end of the aan?

3903

process. The application e
9954

switches to Expert mode s
and shows the path.
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Central Menu Bar

1.

Hand tool: Use to drag the
graphic around, but not to
select paths or boxes.

Normal cursor: Use to select
boxes. Right-click on a box
to get the menu.

Root button: Click to centre
the graphic on the root
event.

Duplicate viewer: Click to
toggle the duplicate viewer
window in the bottom-left
corner of your Storybuilder
screen.

Help button: Click to open
the help file.

Slider: Use the slider to
zoom in and out of the
graphic. Up to zoom out,
down to zoom in.

) e |
M—ﬂm@—z
%3
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Opening out the bowtie
in Expert Mode

Use the buttons to display

or hide parts of the bowtie
1.
2.

Make path visible.

Folds up the entire
structure to the root
box.

Opens out the
structure (but does
not affect the pop-

ups).
Shows all the pop-ups
Hides all the pop-ups

Database  Analyse EBxport | Vie Build (Create List de &Settings Notes Demos

Box
Invisibility/Visibility

Expand Pathis)

& Fold Structure w Open Structure

Hide All Pop- ;
$& Ups/Collapse | s Show All Pop-Ups
Paths

Boxes View

3

-

Pop-up Level M

Help

-
Show/Hide Path Count

S0= Paths In Front

Paths View
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Invisibility Button

Click the Invisibility
button (Invis) to
switch off all the

boxes In the Database  Analyse ort | View | Build CreatelList Mode & Settings Motes Demos Help
Sto rybUIId nOt In [l Im'isibil?;f"ufisibil'rtj-' & Fold Structure w Open Structure Show/Hide Path Count
-
your path, and see | Hide All Pop- . Pop-up Level —
Expand Pathis) $€ Ups/Collapse | % Show All Pop-Ups =0= Paths In Front
H Paths
only the boxes in S . paths Vien :

your path. This
button allows you
to toggle between
viewing the entire
bowtie and viewing
individual paths.



The Storybuilder
Bookworm

1. Click “Path Demo”
under the Demo tab

2. The Go To Path
window will appear.

Choose your path and
click OK.

3. The Storybuilder
bookworm will
demonstrate your
path by walking along
it.

4. Use the Worm Speed
window to adjust the
bookworm’s speed,
pause him, or click
abort to stop the
demo.

Database  Analyfe Bwport View Build Createlist Maode & Settings MNotes | Demas
] 5 > X
o % . Play Recorded
Path Dema Bookworm Speed | Record Demo Y Abort
Demo
Bookworm Demos Ta
-
GoToPath 22
/ Path Mame |GISAI-11[]DI]DU'31
Warm Speed | Abort | ok Cancel |
WARNING! Close window when done with Demos.
3 \ & G
— — Worm Speed - —lmp

! )

10l
Wit language skills

WARMIMG! Cloze window when done with Demos.

209
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Edit Your Path

Click “Path Manager”

The Lite Path List
window will appear.

Click “Name” to
arrange the path list in
name order.

Click your path in the
list, and then click
“Select”.

Database | Paths | Export Mode& as

+~ W

Help

2
|
.

MNew Path Path Manager
Lite Path I} -
Zee Lite Path List ool e ]
Bowtie: N/A
Pa:  N/A + X @ B
Select Delete Help Close
l I Description BowtieName I -~
0 01.1.2 Fall from height scaffald ]
01.1.1 Fall fr. height ladd
E 0112 Fall i::E h?;h: ;;i; 01.1.5.2 Fall from height - non-moving vehice
[ 0113 Fall from heighs - roof/platform,/floal gi i; ;a}: g"m :E!QEE 5‘32:3
[] 0114 Fall from height - hole in the ground 0L 1.2 ol o hoicht scafd
[]01.1.5.1 Fall from height - moveable platforn 0L 1.2 7l from heioht scaffold
[] 011,52 Fall from height - non-maving vehid)| =L e
] 01.1.5.3 Fall from heizht - working on hei 01.1.2 Fall from height scaffold
= = = 3 01.1.2 Fall from height scaffold
DTS o8 . g 01.1.2 Fall from height scaffold
01.1.2 Fall from height scaffold
O QUIPMENT BETI DRKED 346 INET-11040059! 01.1.2 Fall from height scaffold
350 INET-210400106 01.1.2 Fall from height scaffold
3 RE, EXPLOSIO DSPHER 359 INET-210400228 01.1.2 Fall from height scaffold
365 INET-210400248 01.1.2 Fall from height scaffold
RURIED. DROWNING OR DECOMPR D 372 INET-210400273 01.1.2 Fall from height scaffold
376 INET-210400318 01.1.2 Fall from height scaffold
0 RICI 384 INET-210400359 01.1.2 Fall from height scaffold
336 INET-210400366 01.1.2 Fall from height scaffold
389 INET-210400394 01.1.2 Fall from height scaffold
P EXERTIO 396 INET-210400456 01.1.2 Fall from height scaffold
401 INET-210400480 01.1.2 Fall from height scaffold
PEOPLE OR ] 408 INET-310400169 01.1.2 Fall from height scaffold
414 INET-310400228 01.1.2 Fall from height scaffold
1 CIDE] 415 INET-310400246 4 01.1.4Fall from height - hole in the ground
421 INET-310400273 01.1.2 Fall from height scaffold
426 INET-310400312 01.1.2 Fall from height scaffold
A 433 INET-310400360 01.1.2Fall from height scaffold
434 TNFT-310400367 01.1.2 Fall from heicht scaffold L
Duplicate Viewer
v
> —= ——————————— ——
. =
-
| -, Kl | »

MS:
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K) Delete Your Path

1. Click “Path Manager”

The Lite Path List
window will appear.

Click “Name” to
arrange the path list in
name order.

Click your path in the
list, and then click
“Delete”.

Database | Paths

ol

Export Mode&Settings

Help 1

2
|
.

MNew Path Path Manager
Lite Path I} -
Zee Lite Path List Lo o e
Bowtie: N/A
Pah:  N/A + X € B
Select Delete Help Close
| D MName Description BowtieName I -~
. 96 INET-6 1040028, 01.1.2 Fall from height scaffold |
E 3;;:;:1 i':; :?‘_;:: 1;':‘;:1; 289 INET-110400178 01.1.5.2 Fall from height - non-maving vehicle
[ 0113 Fall from height - roof/platform,/flool 29 INET-110400221 01.1.2 Fall from height scaffold
(] 0114 Fall from height - hole in the ground 30 IMET-110400328 01.1.2 Fall from height scaffold
(] 01.1.5.1 Fall from height - moveable platforn INET-110400347 01.1.2 Fall from height scaffold
[ 011.5.2 Fall from height - non-moving vehid|| INET-1104003%4 01.1.2 Fall from height scaffold
] 01.1.5.3 Fall from heizht - working on hei INET-110400444 01.1.2 Fall from height scaffold
= = 22 INET-110400454 3 01.1.2 Fall from height scaffold
DTS 08 - OUNE' FH] INET-110400458 01.1.2Fall from height scaffold
329 INET-110400478 01.1.2 Fall from height scaffold
O QUIPMENT BETI DRKED 346 INET-110400595 01.1.2 Fall from height scaffold
350 INET-210400106 01.1.2 Fall from height scaffold
3 RE, EXPLOSIO DSPHER 359 INET-210400228 01.1.2 Fall from height scaffold
365 INET-210400248 01.1.2 Fall from height scaffold
RURIED. DROWNING OR DECOMPR D 372 INET-210400273 01.1.2 Fall from height scaffold
376 INET-210400318 01.1.2 Fall from height scaffold
0 RICI 384 INET-210400359 01.1.2 Fall from height scaffold
336 INET-210400366 01.1.2 Fall from height scaffold
389 INET-210400394 01.1.2 Fall from height scaffold
P EXERTIO 396 INET-210400456 01.1.2 Fall from height scaffold
401 INET-210400480 01.1.2 Fall from height scaffold
PEOPLE OR ] 408 INET-310400169 01.1.2 Fall from height scaffold
414 INET-310400228 01.1.2 Fall from height scaffold
1 CIDE] 415 INET-310400246 01.1.4Fall from height - hole in the ground
421 INET-310400273 01.1.2 Fall from height scaffold
426 INET-310400312 01.1.2 Fall from height scaffold
A 433 INET-310400360 01.1.2Fall from height scaffold
434 TNFT-310400367 01.1.2 Fall from heicht scaffold L
Duplicate Viewer Wy
o S — =
. =
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L) New Path, Save Path

1. To save your path at
any time, simply click
“Save” under the
Database tab to save
the database

2. To start a new path,
simply click “New
Path” under the Paths
tab.

Help

H 5B ©
Unlocked Mew Open Save Save As Close

File

Database | Paths Export Mode&Settings

Databas Paths | Export Mode &Settings Help

"

Mew Path Path Manager

Lite Path ]

+1

Exit
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M) Open/Save Database,
Open Help Files

1. Click “Open” to open a
different database
under the Databse
tab.

2. Click “Save” to save
database (boxes and
paths).

3. Click “Help” under the
Help tab to open the
help files.

Database | Paths Export ode & Setting Help
Unlocked Mew Open Save Save As Close
File
\Database Paths Export Mode&Settings Help
. S
w vm
Help About Change History

Help
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N) Application Mode

Use the “Application
Mode” subsection under
the Mode & Settings tab to
switch between
Storybuilder Lite and

Storybuilder Expert modes.

Database J Paths Bxport | Mode &Settings Help

. D User Settings

Expert Mode | Lite Mode Gmnguage -

Application Mode Ma Settings T
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P) Edit Box

Double-click any box in

your path to edit that box.

You can change side, box
type, position, code,
number, name,
description, style, border
colour, border width, and
fill colour...if you so
choose.

Cancel Ok

other activity on~
ladderr stepss stairs

Box
Side: o Left = Right Box Tope: |1 -

[ Uszer Posgition [w Include in Auta Pazsition

Code:; lgi Box Mum; |-|2_

Marne: ||:|ther activity on ladder/ steps/ stairs

Description: e.0. welding, cutting, sawing, etc.

Bow Style [T

Border Colour: Border Width: Fill Colowr;

|. clBlack ﬂ I [] ciMoneyGre «
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Settings

1.

Click Language under
the Mode & Settings
tab to switch between
English (EN) and Dutch
(NL)

Click User Settings to
open the Settings
window.

1 2

Database ort | Mode &5Settings Help

D User Settings

Application Mode e Settings )

|
-0

Expert Mode | Lite Mode
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Use the Checklist Font
tab to change the font
of the checklists in Lite
mode.

Story Builder Settings

Checklist Font lGraphics Font and Scale ] Biox Properties ] Temp File Locations ]

Font Skyle
Fonk Size

| | W Bold | Ialic | Underline |11

Colar

+ ke -

3

L]
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Use the Graphics Font
and Scale tab to
change the
appearance of the
graphic bowties with
respect to font of the
boxes, the default
scale on opening, the
link line colour (for
expert building) and
the limits of the zoom
bar.

Story Builder, Settings @

Checklist Font  Graphics Font and Scale ]Eh:ux Froperties ] Temp File Locations ]

Font Skwle

Font Size Colar

| arial »| T Bod [ Italic | Underline |8 ﬂ |. clBlack ﬂ
Default Scale

[+ 100% [ 75% [ 50% [ 25% 0%

Zoom Bar

Mn |5 = Max |150 =
ak
4
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Story, Builder, Settings @

Use the Box Propertles rop Lot [ 5 Pam——
tab to determine what
a box in the graphic
will display, and how a

. . . Highlight Box Properties
bOX WI” be hlghllghted v Highlight Box Border Calor |. clHatLight j Border 'Width |30 -
when clicked on.

Top Right |B|:|><C|:u:|e ﬂ <Boxhame =

Main |B|:|><Name ﬂ

2k, Zancel




6. Use the Temp File

Locations tab to change

Wh ere StO ry B u | I d er the Checklist Fant ] Graphics Font and Scale ] Box Properties | Temp File Locations l
sSaves te m po ra ry fl IeS' Temporary File Save Path
Th |S |S u Sefu I for users |C:'|,D|:u:uments and Settings) Adminiskratori iy Documents), J

with limited access
rights. Temp files cannot
be created in locations
where the user has no
rights.

2k, Zancel

Temp files include:

. SBLite.ini which sets the
temp file location.

. A filename.tmp file
created of the
storybuilder file.

. A filename.ldb file
created of the
storybuilder file (MS

access file).
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