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Comparative Safety Assessment of Prescriptive

Means-of-Egress Configurations Using Fault Tree

Analysis

Abstract

Prescriptive building regulations commonly permit several means-of-egress and
rescue configurations that satisfy the same regulatory safety objectives without
explicitly quantifying whether these configurations provide comparable safety.
This study develops a comparative fault tree analysis (FTA) framework and
applies it to 21 residential means-of-egress configurations derived systematically
from the German Model Building Code and related provisions. A common top
event is defined as an acute fire service rescue being required before fire extin-
guishment outside the fire dwelling. The models contain 93 basic-event input
values. All 93 inputs are assigned ex ante by expert judgement using a seven-
level, ordinally anchored numerical likelihood scale, with five deliberately selected
intermediate values where finer differentiation was required. They are therefore
interpreted as comparative numerical likelihood inputs rather than empirically
validated failure probabilities. The objective of the study is not to establish
consensus probabilities but to investigate whether differences emerge under a
consistently applied expert-based assessment framework. The resulting top-event
metric is consequently reported as an FTA-derived score. Across all 21 config-
urations, the score ranges from 0.274 to 0.852. More importantly, among the
14 standard-code configurations that are treated as regulatory alternatives, the
range is 0.477 to 0.809, corresponding to a comparative score ratio of 1.70. A
monotonic scale-transformation analysis shows high rank stability (Spearman
ρ = 0.986–0.999; Kendall τ = 0.952–0.990). The results demonstrate that pre-
scriptively admissible configurations can contain materially different implicit
safety margins. The framework is intended as a transparent comparative screen-
ing method for regulatory analysis, not as an estimator of absolute fire-event
probabilities.

Keywords: Fault tree analysis, Means-of-egress, Fire risk, Fire safety engineering,
Prescriptive regulation, Comparative safety assessment, Residential buildings, Fire
service, Expert judgement
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1 Introduction

Building fire safety regulations must convert broad safety objectives into design rules
that can be applied consistently across a large and heterogeneous building stock. In
Germany, the building codes of the federal states follow the Model Building Code
(MBO), which formulates functional safety objectives and supplements them with
prescriptive requirements for structural and organisational fire protection [1, 2]. For
residential units on upper storeys, two independent rescue routes are generally required
as a part of the system of means-of-egress. Depending on geometry and building
configuration, these routes may involve protected corridors, internal or external pro-
tected stairways, external stairways, fire service rescue equipment, or safety stairways.
Although the permitted configurations satisfy the same overarching regulatory objec-
tives, the regulations do not assign a common explicit quantitative failure target to
each configuration.

This situation is characteristic of prescriptive fire safety systems. Requirements
encode accumulated technical experience, legal judgement, and accepted practice,
while their residual risk is generally implicit rather than expressed as a numerical tar-
get [2, 3]. Consequently, two configurations that are both permissible under the same
regulatory framework need not necessarily provide identical margins against loss of
the egress function. Empirical incident data are indispensable for evaluating the per-
formance of fire safety measures, but rare combinations of geometry, fire location,
component state, and occupant behaviour make a direct statistical comparison of every
regulatory configuration difficult. German fire service field assessments have provided
a substantial empirical basis for evaluating building fire protection [4], and the under-
lying data collection has subsequently been expanded [5]; nevertheless, the sample size
remains insufficient for direct stratification across all relevant combinations examined
here.

The present study, therefore, addresses a comparative rather than an absolute
risk question. The central hypothesis is that prescriptively equivalent means-of-egress

configurations can exhibit materially different relative safety levels within the same

regulatory framework. Fault tree analysis (FTA) is used as a transparent system model
to test this hypothesis. The main contribution of this study is the systematic derivation
and modelling of all relevant configurations within the selected regulatory framework.
Unlike most previous applications, the analysis is not limited to a single building or
fire scenario.

Three research questions are addressed: (i) how strongly do FTA-derived top-event
scores differ among the identified configurations; (ii) which structural characteristics
explain the principal differences; and (iii) is the relative ordering robust to plausible
alternative numerical mappings of the expert judgement inputs? The analysis is delib-
erately not presented as a prediction of real-world annual failure probabilities. Instead,
all configurations are evaluated with the same model logic and the same ex-ante input
catalogue, allowing relative differences and implicit safety margins to be made explicit.
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2 State of research and research gap

2.1 General principles of fault tree analysis

Fault tree analysis is a deductive, top-down method for analysing how combinations of
component failures, human actions, external events, or other causal conditions can lead
to a predefined undesired system state, referred to as the top event. The method orig-
inated in aerospace and missile-system safety in the early 1960s and was subsequently
adopted in other safety-critical domains, particularly nuclear engineering, where it
became an established element of probabilistic safety assessment [6–8]. FTA is inter-
nationally standardised and remains widely used for reliability and safety assessment
of complex engineered systems [9].

The central principle of FTA is the hierarchical decomposition of the top event
into intermediate and basic events connected by Boolean logic gates. In classical static
fault trees, AND gates represent combinations for which all input events must occur,
whereas OR gates represent combinations for which at least one input event is suffi-
cient. This structure provides a qualitative representation of causal logic and, when
probabilistic inputs are available, a quantitative calculation of the top-event probabil-
ity. Qualitative evaluation can identify minimal cut sets, while quantitative evaluation
can be extended to importance measures that describe the influence of individual basic
events on the top event [7, 8].

FTA has been particularly influential in nuclear probabilistic safety assessment
because it allows large technical systems to be decomposed into transparent and
auditable failure paths and permits the effects of redundancy and safety functions to
be evaluated [10]. In civil aerospace, FTA is likewise embedded in system safety assess-
ment practice; SAE ARP4761A incorporates fault-tree reasoning within the safety
assessment process for aircraft and airborne systems [11, 12]. NASA has formalised
FTA for aerospace applications as a decision-support method for identifying design
weaknesses and prioritising risk-reduction measures [6].

The principal strengths of classical FTA are transparent logic, traceability from
system-level failure to underlying causes, and comparability of alternative system
architectures. Its limitations are equally important: numerical results depend strongly
on the input data and on assumptions concerning event dependence. Common-
cause failures, repeated events, dependencies, and time-dependent interactions require
explicit treatment and cannot generally be represented adequately by simple indepen-
dent static basic events [13]. These characteristics make FTA suitable for the present
comparative analysis, provided that the interpretation of the input values and the
model boundaries is stated explicitly.

2.2 Fault-tree applications in fire safety and egress

FTA has been applied in fire-safety research, but existing studies mostly address indi-
vidual systems or particular accident scenarios rather than a complete regulatory
configuration space. Chen et al. [14] analysed causes and evacuation countermeasures
for high-rise building fires, using a fire occurrence as the top event. Hu [15] applied
FTA to hotel fire safety to identify causal factors and derive management measures.
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Wang et al. [16] combined FTA with the analytic hierarchy process for fire-hazard
assessment in a commercial complex, while Li et al. [17] coupled FTA with a dynamic
Bayesian-network framework for subway fire risk.

Applications more directly related to egress are less common. Goodman [18] used
FTA to assess the reliability of coal-mine escapeways and explicitly identified the
limited availability of input probabilities as a constraint. Qiao et al. [19] linked a
fault tree with agent-based evacuation modelling for subway stations, with failure to
meet a target evacuation time as the top event. These studies show that FTA can
represent interactions between building features and occupant behaviour. However,
none of them systematically evaluates the full range of prescriptively permitted means-
of-egress configurations.

More recently, Himoto [20] applied a probabilistic event-tree framework to assess
building-to-building fire-spread performance against a statistically derived safety
benchmark. Although focused on fire spread rather than egress, the study further illus-
trates the increasing adoption of event-logical risk assessment methods in fire-safety
engineering.

2.3 Alternative quantitative approaches to egress safety

Probabilistic evacuation and performance-based methods provide complementary
approaches. Chen and Mao [21] used Monte Carlo sampling to evaluate occupant-
evacuation failure under uncertain factors. Zhang et al. [22] compared available safe
egress time (ASET) with a probabilistic required safe egress time (RSET), combin-
ing fire modelling with Latin-hypercube sampling. Abolghasemzadeh [23] developed
a BIM-integrated microscopic egress method that considers environmental condi-
tions and occupant behaviour. Stan [24] compared regulatory egress requirements for
assembly buildings using fire and evacuation simulations. The ALREKO research pro-
gramme has examined enhanced-reliability stairways using probabilistic design fires
and performance-based assessment [25].

Bayesian networks, event-tree frameworks, and other dependency-oriented proba-
bilistic approaches can represent conditional relationships and complex dependencies
more explicitly than classical fault trees. However, they generally require substan-
tially greater model parameterisation and modelling effort. Since the objective of the
present study is not to predict fire outcomes for a specific building but to compare a
large set of prescriptively permitted means-of-egress configurations within a common
analytical framework, FTA was selected as a transparent and traceable comparative
modelling method.

These approaches can provide detailed physical or behavioural predictions, but
they are comparatively resource intensive when the objective is to screen a large regula-
tory configuration space. The research gap addressed here is therefore not the absence
of quantitative egress models as such. Rather, no study identified in the literature sys-
tematically derives the relevant prescriptive residential means-of-egress combinations
from one regulatory framework and evaluates all of them with a common FTA struc-
ture and a common input catalogue to expose relative differences in implicit safety
level.
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3 Methodology

3.1 Configuration study and model set

The configuration study is based on the German MBO [1]. The German term Ret-

tungsweg includes both self-evacuation routes and routes or provisions used for rescue
by the fire service; the term “means-of-egress” is used here for readability, while the
model retains the rescue function explicitly. Combinations were screened systemati-
cally using the sequence of horizontal and vertical route elements. Configurations that
merely add requirements beyond the regulatory minimum were excluded because the
objective is to compare minimum-compliant alternatives. Configurations that are geo-
metrically possible but not permissible were also excluded. The complete screening
logic and nomenclature are documented in Appendix A.1.

The final study comprises 21 models: fourteen represent standard MBO base con-
figurations, plus two variants with a greater number of dwelling units connected to
an egress element. Five additional models represent safety stairways or stairways with
enhanced safety requirements. The latter includes an internal safety stairway mod-
elled according to the Model High-Rise Guideline, external safety stair arrangements,
and current state-specific enhanced-safety stair concepts [26–29].

3.2 Reference building and top event

The reference case is a multi-family residential building in German Building Class 5
with a ground floor and six upper storeys, while remaining below the regulatory high-
rise threshold. The initiating fire is assumed to occur either within dwelling unit NE0
on the first upper storey, adjacent to the dwelling entrance door, or within the first
escape-route element serving the dwelling. Dwelling unit NE0 is located in close prox-
imity to the nearest vertical egress element. This arrangement intentionally represents
a demanding scenario because the fire origin is located directly along a primary escape
path, potentially affecting occupants from multiple storeys, while the location on the
first upper storey maximises the number of dwelling units above the fire within the
reference building geometry. The first upper storey was selected because the ground
floor is not representative of the typical regulatory means-of-egress situation; owing
to its location, it may provide additional egress options beyond those required by
the applicable code. The total number of dwelling units varies between the analysed
escape-route configurations.

The modelled top event is:

“Fire service rescue required outside dwelling unit NE0 prior to fire suppres-

sion.”

The exclusion of rescue operations within the dwelling unit NE0 is deliberate. Where
the fire originates within NE0, occupants remaining inside the fire dwelling are
excluded from the analysis. The objective of the study is instead to evaluate failure or
severe impairment of the shared means-of-egress system and its consequences for other
occupants. Consequently, for scenarios in which the fire originates within NE0, the top
event represents situations in which occupants beyond dwelling unit NE0 require fire
service assistance before fire suppression can be initiated. For scenarios in which the
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fire originates within the first escape-route element, the focus remains on impairment
of the shared egress system.

The top event is decomposed into three principal pathways: (i) fire spread via the
first escape route element threatens occupants in another dwelling unit NE1 or NE2
(GAusbreitNE); (ii) an occupant becomes incapacitated in the first, generally horizon-
tal, escape route element (Gh1RWPers); and (iii) an occupant becomes incapacitated
in a subsequent vertical escape route element (GvRWPers). The full trees are provided
in Appendix A.4.

3.3 Fault-tree logic and numerical calculation

The fault trees were implemented in R using the package FaultTree version 1.0.1 [30].
Static OR, AND, and inhibit gates are used. The scripts use the package’s gate-by-
gate calculation. For a set of numerical input values si, the score propagated through
an AND gate is

SAND =

n∏

i=1

si, (1)

and through an OR gate is

SOR = 1−

n∏

i=1

(1− si). (2)

For the probability component of an inhibit gate, the two input values are multiplied.
These equations correspond to conventional gate-by-gate FTA arithmetic under an
independence assumption [7, 9]. In the present study, however, si is not generally an
empirically calibrated probability. The resulting value is therefore denoted an FTA-

derived top-event score rather than a failure probability.
The trees contain geometric, organisational/human, and technical basic events.

Geometric factors include the number of dwelling units connected to a route ele-
ment, corridor geometry, and the sequence of components of means-of-egress. Human
and organisational events include inappropriate occupant behaviour, fear responses,
malicious or negligent ignition, manipulation of safety components, and missing inspec-
tions. Technical events include failure or loss of effectiveness of door closers, doors and
partitions, ventilation-related components, and other route-specific safety measures.
In total, 93 distinct basic-event input values are defined in a common master catalogue
(Appendix A.3).

3.4 Expert-judgement-based input model

The present model does not use empirically calibrated probabilities for the 93 basic
events. All numerical inputs are expert-judgement values and were fixed before con-
struction and evaluation of the 21 fault trees. This ex-ante procedure prevents
subsequent adjustment of inputs to obtain a preferred ordering of configurations. The
assessment was performed by the first author on the basis of professional expert judge-
ment. The first author practises as a state-approved fire safety review engineer and
serves as an examiner for candidates seeking the same professional qualification.
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Expert judgement is a legitimate source of information when observational data are
sparse, but its epistemic limitations and potential biases require explicit documenta-
tion [31, 32]. The present study therefore uses a deliberately simple, reproducible scale
and reports the output only as a comparative score. Seven anchor levels are defined.
Values 0 and 1 are excluded from the baseline assessment because no fire-safety event
is assumed to be absolutely impossible or certain. The lower and upper anchors are
0.05 and 0.95, respectively, with 0.50 as the midpoint. Dividing each half interval into
three equal increments produces

L = [0.05, 0.20, 0.35, 0.50, 0.65, 0.80, 0.95]. (3)

The seven values are numerical likelihood anchors used by the FTA arithmetic; they
are not seven empirically calibrated probability classes. The fault trees include several
alternative ignition pathways, such as accidental ignition, adverse occupant behaviour,
malicious ignition, and technical failure. The associated numerical values are assigned
as relative expert-judgement scores within the comparative model and are not inter-
preted as empirically calibrated occurrence probabilities. Because fire occurrence is a
precondition of the analysed scenario, ignition-location scores are interpreted as rel-
ative pathway weights conditional on a fire occurring. Five inputs use deliberately
assigned special expert-judgement values when the anchor scale was considered too
coarse: PBraABewohn and PmaniFTS use 0.15, PDefektRed and PStromfehlSSV use
0.025, and PvRWPers uses 0.0001. None is assigned exactly 0 or 1.

Each input additionally carries metadata describing internal confidence (qual),
time dependence (zeitab), and potential influenceability (beein). Currently, all inputs
are assigned to confidence class 1 because their values are derived exclusively from
expert judgement. Future model updates may incorporate additional confidence classes
as empirical observations, measurements, or other evidence-based data become avail-
able. These metadata do not modify the calculation in the present study; they
document epistemic quality and support future model refinement. All 93 values are
expert-judgement inputs; no source code is interpreted as an empirical provenance
category in this article.

3.5 Worked example: nFl 0 iTR FW

The configuration nFl 0 iTR FW is used as a worked example. It consists of a protected
corridor as the first element of horizontal egress, an internal protected stairway as
one vertical route, and fire service rescue as the second route. Figure 1 shows the
corresponding type floor plan; Figure 2 shows the top event and its three principal
branches. The complete tree is reproduced in Figure 28.

For this configuration, impairment of the first horizontal egress route has a
score of S = 0.754207. The two branches representing threatened burn-through to
neighbouring dwelling units (NE1 and NE2) are inhibit combinations of this route
impairment with door scores 0.50 and 0.35, resulting in 0.377104 and 0.263973. Their
OR combination gives

SGAusbreitNE = 1− (1− 0.377104)(1− 0.263973) = 0.541531. (4)
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Fig. 1 Type floor plan of the worked example nFl 0 iTR FW.

For occupant incapacitation in the horizontal element, the score for occupants using
the compromised route is 0.737856; the score for route impairment with threshold
exceedance is 0.701413. Their AND combination gives

SGh1RWPers = 0.737856× 0.701413 = 0.517542. (5)
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Fig. 2 Top event and the three principal intermediate-event branches used in the FTA.

The corresponding vertical-route branch is

SGvRWPers = 0.422400× 0.327854 = 0.138486. (6)

Finally, the three principal branches are connected by an OR gate:

ST = 1− (1− 0.541531)(1− 0.517542)(1− 0.138486) = 0.809440. (7)

This calculation illustrates why the numerical output is useful for internally consistent
comparison while not being interpreted as an empirical probability of rescue demand.

3.6 Robustness and importance analyses

Two complementary sensitivity analyses are used. First, the dependence of the 21-
scenario ranking on the numerical spacing of the expert scale is tested using a
monotonic logit transformation applied to all 93 numerical inputs, including the five
special values:

logit(s
(k)
i

) = k logit(si). (8)

The baseline corresponds to k = 1. A compressed mapping (k = 0.75) moves values
towards 0.5, whereas an expanded mapping (k = 1.25) moves them away from 0.5 while
preserving order, the midpoint, and the open interval (0, 1). The transformed seven
anchor values are listed in Table 1. Rank stability is evaluated using Spearman’s ρ and
Kendall’s τ for all 21 models and separately for the 16 standard-code configurations.

Table 1 Baseline and alternative monotonic mappings of the seven
expert-judgement-anchors.

Level Baseline (k = 1) Compressed (k = 0.75) Expanded (k = 1.25)

1 0.05 0.099 0.025
2 0.20 0.261 0.150
3 0.35 0.386 0.316
4 0.50 0.500 0.500
5 0.65 0.614 0.684
6 0.80 0.739 0.850
7 0.95 0.901 0.975
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Second, RAW/RRW-style local importance ratios are calculated for the worked
example. Because the study output is a score rather than a calibrated risk probability,
these are explicitly interpreted as diagnostic score ratios:

RAWS

i =
ST (Ei = 1)

ST

, RRWS

i =
ST

ST (Ei = 0)
. (9)

The values 0 and 1 are used only in these counterfactual importance calculations and
are not baseline expert assignments. The ratios identify events to which the worked-
example score is locally most sensitive [33].

4 Results

4.1 FTA-derived scores across the 21 configurations

Table 2 reports the FTA-derived top-event scores for all 21 configurations. Figure 3
provides the same results in ascending order. Across the 19 non-variant configura-
tions, the lowest score is 0.274 for nFl VoR iSiTR 0 and the highest is 0.809 for
nFl 0 iTR FW, corresponding to a comparative score ratio of 2.95. The value of the
variation configuration with smaller dwellings nFl 0 iTR FW 75 is 0.852.

The central regulatory comparison concerns the 14 standard MBO base configura-
tions, excluding the five safety stair and enhanced safety stairway concepts. Within this
group, the scores range from 0.477 for oG 0 AT AT to 0.809 for nFl 0 iTR FW. The com-
parative score ratio is 1.70. When the two variation configurations (nFl 0 iTR FW 75

and nFl 0 iTR iTR 75) are also included in the comparison of the 16 standard-code
configurations, the resulting values range from 0.477 to 0.852 for nFl 0 iTR FW 75,
corresponding to a comparative score ratio of 1.79.

Thus, even after excluding configurations that are explicitly designed to provide
enhanced protection, prescriptively admissible standard arrangements do not collapse
to a common comparative score.
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Table 2 FTA-derived top-event scores for all investigated
configurations, sorted in ascending order. The relative index is
normalised to the lowest score among all 21 configurations.

Scenario Top-event score [-] Relative index [-]

nFl VoR iSiTR 0 0.274 100.000
nFl 0 iTRerSi1 0 0.303 110.479
nFl oGfL aSiTR 0 0.305 111.157
oG 0 AT AT 0.477 173.963
oG 0 AT aTR 0.482 175.711
oG oGfL aSiTR 0 0.506 184.316
oG 0 AT FW 0.513 186.753
oG 0 aTR AT 0.532 193.975
oG 0 aTR aTR 0.535 194.986
oG 0 AT FW V1 0.549 200.081
oG 0 aTR FW 0.593 215.957
0 0 iTR FW 0.630 229.432
nFl 0 iTRerSi2 0 0.677 246.662
nFl 0 AT AT 0.743 270.876
nFl 0 AT iTR 0.743 270.876
nFl 0 iTR iTR 0.766 279.133
nFl 0 iTR AT 0.766 279.133
nFl 0 iTR iTR 75 0.790 287.980
nFl 0 AT FW 0.791 288.229
nFl 0 iTR FW 0.809 294.954
nFl 0 iTR FW 75 0.852 310.578

11



0 0.2 0.4 0.6 0.8

nFl VoR iSiTR 0

nFl 0 iTRerSi1 0

nFl oGfL aSiTR 0

oG 0 AT AT

oG 0 AT aTR

oG oGfL aSiTR 0

oG 0 AT FW

oG 0 aTR AT

oG 0 aTR aTR

oG 0 AT FW V1

oG 0 aTR FW

0 0 iTR FW

nFl 0 iTRerSi2 0

nFl 0 AT AT

nFl 0 AT iTR

nFl 0 iTR iTR

nFl 0 iTR AT

nFl 0 iTR iTR 75

nFl 0 AT FW

nFl 0 iTR FW

nFl 0 iTR FW 75

0.274

0.303

0.305

0.477

0.482

0.506

0.513

0.532

0.535

0.549

0.593

0.63

0.677

0.743

0.743

0.766

0.766

0.79

0.791

0.809

0.852

FTA-derived top-event score [-]

S
ce
n
a
ri
o
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4.2 Structural patterns in the results

The ordering exhibits several consistent structural patterns. Configurations with a
protected corridor and only one direction towards a vertical route, combined with
fire service rescue, are among the highest-scoring standard cases. nFl 0 AT FW and
nFl 0 iTR FW yield scores of 0.791 and 0.809, respectively. Increasing the number
of dwelling units connected to the first egress element raises the score further:
nFl 0 iTR FW 75 reaches 0.852. This increase originates mainly from the greater
number of occupant-use pathways represented in the horizontal route branch.

Protected corridor arrangements with two directional alternatives show moder-
ately lower scores. The combinations nFl 0 AT AT, nFl 0 AT iTR, nFl 0 iTR AT, and
nFl 0 iTR iTR lie between 0.743 and 0.766. Open-gallery configurations with two ver-
tical alternatives form the lower part of the standard-code range, including oG 0 AT AT

(0.477) and oG 0 AT aTR (0.482). The model therefore captures the expected benefit of
alternative egress directions and route elements exposed to the external atmosphere,
while quantifying the magnitude of this benefit within a single consistent framework.

The lowest scores occur for the more strongly protected safety stairway concepts.
nFl VoR iSiTR 0, which contains the most extensive separation and system measures
among the investigated configurations, yields 0.274. The enhanced-safety stair model
nFl 0 iTRerSi1 0 and the external safety stair configuration nFl oGfL aSiTR 0 yield
similarly low scores of 0.303 and 0.305. By contrast, nFl 0 iTRerSi2 0 scores 0.677.
These results are comparative model outputs; they do not constitute a regulatory
compliance judgement on any specific state-level concept.

4.3 Robustness to the numerical scale

The relative ordering is highly stable under the two alternative monotonic mappings.
For all 21 models, the compressed transformation (k = 0.75) gives Spearman ρ = 0.986
and Kendall τ = 0.952 relative to the baseline ranking. The expanded transformation
(k = 1.25) gives ρ = 0.999 and τ = 0.990. For the 16 standard-code configurations
alone, the corresponding coefficients are ρ = 0.971/τ = 0.932 and ρ = 0.997/τ = 0.983.
Thus, moderate compression or expansion of the numerical spacing changes some
neighbouring positions but does not materially overturn the overall ordering.

Table 3 Rank stability of the top-event score under alternative
monotonic mappings of all basic-event inputs.

Comparison with baseline Spearman ρ Kendall τ

Compressed mapping, all 21 models 0.986 0.952
Expanded mapping, all 21 models 0.999 0.990
Compressed mapping, 16 standard models 0.971 0.932
Expanded mapping, 16 standard models 0.997 0.983
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4.4 Local importance in the worked example

Table 4 lists the ten largest RAW/RRW-style importance ratios in the worked exam-
ple. The largest RRW-style value is associated with fire ignition in the reference
fire dwelling because the analysed top event is conditional on the modelled critical
residential fire pathway. Door performance, occupant behaviour, and impairment of
the protected corridor also appear among the most influential inputs. This confirms
that the model is sensitive not only to structural separation but also to human and
operational pathways.

Table 4 Largest local score-importance ratios for the worked example nFl 0 iTR FW.

Basic event Short description Baseline RAWS RRWS

PBraANE0 Fire ignition in NE0 0.800 1.096 5.049
PTDNE1nFlFW D nFl FW D NE1 br 0.500 1.143 1.166
PTDNE2nFlFW D nFl FW D NE2 br 0.350 1.157 1.092
PFehlverhNEx Occu. misconduct NEx 0.200 1.122 1.143
PBraStift Malicious arson 0.050 1.133 1.009
PTDzerst Door NE0 D burn 0.650 1.042 1.103
PAngstNERW1 Occu. fear response 0.200 1.090 1.094
PRauchnFlFWP Smokecon. nFl FW ¿ TH 0.800 1.019 1.082
PAngstNERW2 Occu. fear response 0.050 1.052 1.006
PAngstNE0 Occu. fear response 0.500 1.042 1.050

5 Discussion

5.1 Implicit safety differences within a prescriptive framework

The main finding supports the study hypothesis: configurations that are admissible as
standard solutions under the same prescriptive framework can produce substantially
different comparative safety scores. The result is most clearly demonstrated by the
standard-code subset, for which the highest top-event score is associated with a com-
parative score ratio of 1.70 relative to the lowest-scoring configuration. Because the
same top event, basic-event catalogue, and assessment logic are applied to every con-
figuration, this difference arises from the structure and requirements of the distinct
system of means-of-egress rather than from scenario-specific recalibration.

The finding should not be interpreted as evidence that the MBO is unsafe or that
any individual compliant configuration fails to meet an acceptable absolute risk tar-
get. No such target is estimated in this study. The analysis shows that configurations
regarded as equivalent under the prescriptive code framework do not necessarily per-
form equally when their underlying failure pathways are examined using a common
fault-tree structure. This distinction is important for future performance-based or risk-
informed regulation because it identifies where safety margins may be comparatively
larger or smaller without assigning an absolute acceptability threshold.
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5.2 Drivers of the relative differences

The model structure explains the principal trends. A greater number of dwelling
units connected to the affected element of means-of-egress creates more occupant-use
pathways and therefore raises the score when the individual input assumptions are
held constant. Two-directional route configurations benefit from an alternative path
away from the fire-affected location. Lower scores are also associated with configura-
tions requiring self-closing or fire-rated doors between the fire compartment and the
adjoining means-of-egress element, as these barriers interrupt several fire and smoke
propagation pathways. Open-gallery configurations and externally located stairways
reduce the likelihood of critical smoke and heat conditions in means-of-egress compared
with enclosed internal egress elements. Safety stairway concepts introduce stronger
separation, vestibules, smoke-control functions, or other barriers that interrupt causal
sequences.

The worked example also illustrates the interaction between structural and
behavioural factors. The horizontal-route branch combines route impairment and
threshold exceedance with the numerical expert input representing occupants’ contin-
ued use of the compromised route. Consequently, the comparative assessment cannot
be reduced to component reliability alone. This is consistent with the broader fire-
safety literature, which recognises that evacuation performance depends on both
environmental conditions and human response [22, 23].

5.3 Implications for regulatory analysis

The method can support regulatory analysis in three ways. First, proposed changes to
prescriptive requirements can be represented explicitly in the fault tree and compared
with an existing standard configuration before implementation. Second, deviations in
individual building projects can be screened against a reference configuration using a
common causal model. Third, the method can identify which requirements or basic
events dominate the relative score and therefore warrant higher-quality empirical data
or targeted engineering analysis.

These uses are decision-support applications rather than automatic approval cri-
teria. In particular, the present scores do not justify reducing a requirement simply
because one configuration shows a lower score than another. A regulatory decision
would additionally require calibrated consequence measures, uncertainty treatment,
legal safety objectives, and evidence that the model captures the relevant physical
and behavioural mechanisms. The FTA should therefore be viewed as a transparent
comparative layer that can complement more detailed fire and evacuation simulations,
experimental evidence, and incident statistics.

5.4 Robustness, uncertainty, and limitations

The strongest limitation is the input model. All 93 numerical inputs are based on a sin-
gle expert assessment, albeit one performed by an experienced and formally qualified
fire-safety professional and fixed before model construction. A different expert could
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assign different numerical scores. The robustness analysis therefore evaluates sensi-
tivity to the numerical mapping of the assigned values, but not variability between
experts.

The seven-level anchors and the five special values impose numerical structure
on judgements that are fundamentally epistemic. In particular, multiplication and
complementation in gate-by-gate FTA arithmetic assume ratio-scale meaning that is
stronger than a purely ordinal judgement. For this reason, the outputs are deliberately
reported as scores rather than probabilities. Formal multi-expert elicitation, calibra-
tion questions, or empirical estimation would strengthen future versions of the model
[31, 32].

The monotonic transformation analysis indicates that the overall ranking remains
highly stable even when the spacing of the expert-judgement scale is compressed or
expanded. It does not establish that the baseline values are correct, nor does it quan-
tify full epistemic uncertainty. The local RAW/RRW-style analysis likewise identifies
influential assumptions but cannot substitute for calibration.

Both the present FTA framework and the event-tree approach proposed in [20] rely
on propagating uncertain input parameters through an explicit event-logical model.
However, whereas Himoto derives parameter distributions from fire statistics and prob-
abilistic engineering models, the present study currently relies on expert-based scores.
Consequently, uncertainty in the present model primarily originates from expert judge-
ment, whereas Himoto’s framework explicitly incorporates statistical and physical
uncertainty.

A second limitation concerns statistical dependence. The implementation uses
static gate-by-gate calculations. Repeated or causally related events can therefore
create dependencies that are not fully represented by simple independent-event arith-
metic. Some repeated branches in the scripts are used as reusable instances of the
same parameterisation, while other pathways can share physical causes. The present
comparison applies this convention consistently to all models, but the resulting scores
should not be interpreted as absolute system probabilities. A future model version
should explicitly distinguish independent repeated instances, common-cause events,
and shared physical events and compare gate-by-gate results with dependency-aware
methods such as binary decision diagrams or Bayesian networks [8, 13].

Third, the study is restricted to a residential building-class-5 reference geometry
and one demanding fire location. Variations in floor level, dwelling layout, occupant
demographics, fire growth, door-opening sequences, and fire service intervention can
change the causal structure or input values. The model therefore establishes a com-
parative framework and a specific case-study result, not a universal ranking for all
residential buildings.

5.5 Transferability and future work

The framework can be extended to other occupancies, special-building regulations,
existing buildings, and international code comparisons. The most important next step
is empirical calibration. As fire service incident datasets grow, selected basic-event
inputs can be replaced by observed frequencies or distributions. Full-scale tests and fire
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simulations can be used to quantify door failure, smoke spread, and tenability thresh-
olds, while evacuation models can refine occupant-use pathways. This would permit a
gradual transition from comparative expert-judgement scores towards probabilistically
calibrated system models.

The approach is also suitable for testing targeted regulatory modifications.
Enhanced-safety stair concepts are a current example: rather than treating a regula-
tory variant as simply equivalent or non-equivalent to a benchmark, the FTA can reveal
which causal pathways are strengthened and which remain dominant. Such results
can then guide focused experiments or simulations before regulatory conclusions are
drawn.

6 Conclusions

A systematic set of 21 residential means-of-egress configurations was derived from Ger-
man prescriptive requirements and evaluated using a common fault-tree framework.
The study leads to five main conclusions:

1. Prescriptive admissibility does not imply identical comparative safety performance.
Within the 14 standard-code configurations, the FTA-derived top-event score varies
from 0.477 to 0.809, a comparative score ratio of 1.70.

2. Route topology matters. Alternative directions, open-air route elements, stronger
separation, and safety stair features interrupt different causal pathways and
systematically affect the comparative score.

3. The principal ordering is robust to moderate monotonic compression and expansion
of the expert-judgement scale, with rank correlations remaining high for both the
full model set and the standard-code subset.

4. The numerical outputs are comparative FTA-derived scores, not empirically vali-
dated probabilities. Their interpretation must remain relative until the basic-event
inputs are calibrated with data or formal elicitation.

5. The framework can be used to compare implicit safety margins and evaluate
potential regulatory changes. However, it is not a substitute for detailed physical
modelling, empirical evidence, or regulatory judgement.

Data availability

The complete configuration study, type floor plans, all 93 basic-event input values, and
the 21 complete fault-tree diagrams are documented in the digital Appendix included
in this manuscript. The R scripts and the master input file used for the calculations
are available from the corresponding author on reasonable request.
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[4] Maiworm, B., Göldner, M., Mannl, K., Hammann, C.: Evaluating 900 poten-
tially harming fires in germany: Is the prescriptive building code effective?
german fire departments assessed fire safety measures in buildings through on-site
inspections. Fire Technology 60(3), 2041–2065 (2024) https://doi.org/10.1007/
s10694-024-01560-6

[5] Rattelmüller, F.: Evaluierung der maßnahmen des vorbeugenden brand- und
gefahrenschutzes – teil 12: Quantitative analyse der rettungswegnutzung im
brandfall. Master’s thesis, Technical University of Munich, Munich, Germany
(2025)

[6] Stamatelatos, M., Vesely, W., Dugan, J., Fragola, J., Minarick, J., Railsback, J.:
Fault tree handbook with aerospace applications. Technical report, NASA Office
of Safety and Mission Assurance, Washington, DC (2002). Version 1.1

[7] Vesely, W.E., Goldberg, F.F., Roberts, N.H., Haasl, D.F.: Fault tree hand-
book. Technical Report NUREG-0492, U.S. Nuclear Regulatory Commission,
Washington, DC (1981)

[8] Ruijters, E., Stoelinga, M.: Fault tree analysis: A survey of the state-of-the-art
in modeling, analysis and tools. Computer Science Review 15–16, 29–62 (2015)
https://doi.org/10.1016/j.cosrev.2015.03.001

[9] International Electrotechnical Commission: Fault Tree Analysis (FTA), 2nd
edn. International Electrotechnical Commission, Geneva, Switzerland (2006).
International Electrotechnical Commission

[10] Kang, H.G., Sung, T.: An analysis of safety-critical digital systems for risk-
informed design. Reliability Engineering & System Safety 78(3), 307–314 (2002)
https://doi.org/10.1016/S0951-8320(02)00176-X

[11] SAE International: Guidelines for Conducting the Safety Assessment Process on

18

https://www.is-argebau.de/verzeichnis.aspx?id=991&o=759O986O991
https://www.is-argebau.de/verzeichnis.aspx?id=991&o=759O986O991
https://doi.org/10.1007/s10694-023-01456-x
https://doi.org/10.1016/S0379-7112(98)00021-6
https://doi.org/10.1007/s10694-024-01560-6
https://doi.org/10.1007/s10694-024-01560-6
https://doi.org/10.1016/j.cosrev.2015.03.001
https://doi.org/10.1016/S0951-8320(02)00176-X


Civil Aircraft, Systems, and Equipment. SAE International, (2023). https://doi.
org/10.4271/ARP4761A . SAE International

[12] Fritz, K., Kurz, N., Peterson, E.: The necessity to perform a “traditional” fault
tree analysis process when conducting a model-based safety assessment. SAE
International Journal of Aerospace 5(1), 214–223 (2012) https://doi.org/10.4271/
2012-01-2130

[13] Khakzad, N., Khan, F., Amyotte, P.: Safety analysis in process facilities: Com-
parison of fault tree and bayesian network approaches. Reliability Engineering &
System Safety 96(8), 925–932 (2011) https://doi.org/10.1016/j.ress.2011.03.012

[14] Chen, H., Lou, L., Qiu, J.: Accident cause analysis and evacuation counter-
measures on the high-rise building fires. Procedia Engineering 43, 23–27 (2012)
https://doi.org/10.1016/j.proeng.2012.08.005

[15] Hu, Y.-n.: Research on the application of fault tree analysis for building fire safety
of hotels. Procedia Engineering 135, 524–530 (2016) https://doi.org/10.1016/j.
proeng.2016.01.092

[16] Wang, Y., Ni, X., Wang, J., Hu, Z., Lu, K.: A comprehensive investigation
on the fire hazards and environmental risks in a commercial complex based
on fault tree analysis and the analytic hierarchy process. International Jour-
nal of Environmental Research and Public Health 17(19), 7347 (2020) https:
//doi.org/10.3390/ijerph17197347

[17] Li, X., Wang, G., Gui, Y.: Enhancing subway fire safety with a symmetric frame-
work: From fault tree analysis to dynamic bayesian network inference. Symmetry
17(12), 2090 (2025) https://doi.org/10.3390/sym17122090

[18] Goodman, G.V.R.: An assessment of coal mine escapeway reliability using fault
tree analysis. Mining Science and Technology 7(2), 205–215 (1988) https://doi.
org/10.1016/S0167-9031(88)90610-X

[19] Qiao, Y., Weng, Y., Shi, X., Zhu, Z., Li, C., Zhang, X., Liu, J.: Fault tree
analysis for subway fire evacuation with agent-based modeling. Journal of
Infrastructure Preservation and Resilience 4(1) (2023) https://doi.org/10.1186/
s43065-023-00073-w

[20] Himoto, K.: A risk-based design method for preventing fire spread between build-
ings to achieve a safety level equivalent to the prescriptive standard. Fire Safety
Journal 162, 104749 (2026) https://doi.org/10.1016/j.firesaf.2026.104749

[21] Chen, H.-n., Mao, Z.-l.: Study on the failure probability of occupant evacua-
tion with the method of monte carlo sampling. Procedia Engineering 211, 55–62
(2018) https://doi.org/10.1016/j.proeng.2017.12.137

19

https://doi.org/10.4271/ARP4761A
https://doi.org/10.4271/ARP4761A
https://doi.org/10.4271/2012-01-2130
https://doi.org/10.4271/2012-01-2130
https://doi.org/10.1016/j.ress.2011.03.012
https://doi.org/10.1016/j.proeng.2012.08.005
https://doi.org/10.1016/j.proeng.2016.01.092
https://doi.org/10.1016/j.proeng.2016.01.092
https://doi.org/10.3390/ijerph17197347
https://doi.org/10.3390/ijerph17197347
https://doi.org/10.3390/sym17122090
https://doi.org/10.1016/S0167-9031(88)90610-X
https://doi.org/10.1016/S0167-9031(88)90610-X
https://doi.org/10.1186/s43065-023-00073-w
https://doi.org/10.1186/s43065-023-00073-w
https://doi.org/10.1016/j.firesaf.2026.104749
https://doi.org/10.1016/j.proeng.2017.12.137


[22] Zhang, G., Huang, D., Zhu, G., Yuan, G.: Probabilistic model for safe evacuation
under the effect of uncertain factors in fire. Safety Science 93, 222–229 (2017)
https://doi.org/10.1016/j.ssci.2016.12.008

[23] Abolghasemzadeh, P.: A comprehensive method for environmentally sensitive and
behavioral microscopic egress analysis in case of fire in buildings. Safety Science
59, 1–9 (2013) https://doi.org/10.1016/j.ssci.2013.04.008

[24] Stan, T.: Vergleichende numerische Analyse unterschiedlicher Ansätze bei norma-
tiven Anforderungen an Flucht- und Rettungswege am Beispiel einer Versamm-
lungsstätte. TU Wien (2019). https://doi.org/10.34726/hss.2019.64581

[25] Westphal, R., Kampmeier, B., Ameri, S., Zehfuß, J., Rezaee Niaraki, P., Dederich,
L.: Probabilistische bemessungsbrände zur bewertung von treppenräumen mit
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A Complete model documentation

This digital Appendix forms part of the same manuscript document. It contains the
complete configuration study, all type floor plans used for the 21 analysed models, the
full table of 93 basic-event input values, and the complete fault-tree diagrams.

A.1 Combination study

The screening starts from the route components permitted by the MBO and identifies
minimum-compliant combinations without adding measures that would intentionally
exceed the minimum regulatory requirement. The original combination matrix also
screens fire origin and the applicability of individual route components. Its selection
codes are summarised in Table 5. Configurations that exceed the minimum require-
ments or are not permissible are not retained as standard models. Fire origins in a
second route element are not represented as separate models where, under the defined
top-event logic, they do not generate an additional relevant pathway.

The nomenclature is: nFl = protected corridor; oG = open gallery; oGfL = open
gallery in free airflow; VoR = vestibule; iTR = internal protected stairway; aTR =
externally accessed protected stairway; AT = external stair; FW = rescue by fire service;
iSiTR and aSiTR = internal and external safety stairway; iTRerSi1 and iTRerSi2 =
the two enhanced-safety stairway concepts considered. Safety stairways are represented
according to the MHHR where no more general configuration rule is available; the
state-specific enhanced-safety concepts are included as explicit comparison cases. The
suffixes V1 and 75 identify dwelling-density variations and do not introduce a new
route topology.

Table 5 Selection codes used in the underlying combination study.

Code Meaning in the screening matrix

0 Combination not applicable or not geometrically possible
1 Combination applicable and retained as relevant
2 Combination possible but exceeding the regulatory minimum
3 Combination possible but not permissible under the applied rules
X Applicable condition not retained as a separate top-event pathway
1* Asymmetric alternative requiring evaluation of both relative placements

The 21 configurations retained for analysis are listed in Table 6. The complete
combination study is given in Figure 4.
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Table 6: Systematic model set retained from the combina-
tion study. H1/H2 denote horizontal route elements and V1/V2
vertical/means-of-egress elements.

Scenario H1 H2 V1 V2 Classification

0 0 iTR FW - - iTR FW MBO standard
nFl 0 iTR FW nFl - iTR FW MBO standard
nFl 0 AT FW nFl - AT FW MBO standard
nFl oGfL aSiTR 0 nFl oGfL aSiTR - Safety stair
nFl 0 iTR iTR nFl - iTR iTR MBO standard
nFl 0 AT AT nFl - AT AT MBO standard
nFl 0 iTR AT nFl - iTR AT MBO standard
nFl 0 AT iTR nFl - AT iTR MBO standard
oG 0 aTR FW oG - aTR FW MBO standard
oG 0 AT FW oG - AT FW MBO standard
oG oGfL aSiTR 0 oG oGfL aSiTR - Safety stair
oG 0 aTR aTR oG - aTR aTR MBO standard
oG 0 AT AT oG - AT AT MBO standard
oG 0 aTR AT oG - aTR AT MBO standard
oG 0 AT aTR oG - AT aTR MBO standard
nFl 0 iTRerSi1 0 nFl - iTRerSi1 - Enhanced-safety stair
nFl 0 iTRerSi2 0 nFl - iTRerSi2 - Enhanced-safety stair
nFl VoR iSiTR 0 nFl VoR iSiTR - Safety stair
oG 0 AT FW V1 oG - AT FW MBO standard; density

variant
nFl 0 iTR iTR 75 nFl - iTR iTR MBO standard; 75 m2 vari-

ant
nFl 0 iTR FW 75 nFl - iTR FW MBO standard; 75 m2 vari-

ant
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fire originating in

dwelling unit NE0

(BrNE0)

fire originating in the

protected corridor

(BrH1)

fire originating in the

lobby /  open-access

gallery exposed to

free airflow

(BrH2)

fire originating on

the open-access

gallery

(BrH1)

fire originating in

stairway 1

(BrV1, aTR, iTR)

fire originating in

stairway 2

(BrV2, aTR, iTR)

fire originating on

external stair 1

(BrV1, AT)

fire originating on

external stair 2

(BrV2, AT)

door NE0 (V)DS to

stairways

(V1, iTR)

door NE0 D to

protected corridor

(H1)

door NE0 T30RS

FTS to enhanced

prot. corridor (H1)

to iTRerSi1

door NE0 dicht- u.

selbstschl., Boden-

dichtung to enh.

prot. corr. (H1)

iTRerSi2

door NE0 T30RS to

enhanced prot.

Corridor to iSiTR,

aSiTR (H1)

door NE0 D to open

access gallery 1 FLR

(H1, V1)

door NE0 o.A.  to

open access gallery 2

FLR

(H1, V1 u. V2)

door NE0 DS to prot.

corridor, only

nFl_0_iTR_FW_mod1

door NE0 T30RS to

prot. corridor, only

nFl_0_iTR_FW_mod2

door NE0 DS FTS to

prot. corridor, only

nFl_0_iTR_FW_mod

3

unprotected

window facing an

open-access-gallery

escape route o.A.

unprotected

window facing an

escape route above

90 cm sill height

unprotected

operable window

opening to outside

door RS

compartmentation

in protected

corridor

protected corridor

to one internal

protected

stairway iTR

protected corridor

to one enhanced-

safety stairway 1x

iTRerSi1, iTRerSi2

protected corridor

via lobby to one

internal safety

stairway 1x iSiTR

protected corridor

to one external

stair AT

protected corridor

via open-access

gallery exposed to

free airflow to

external safety

stairway 1x aSiTR

protected corridor

to two internal

protected

stairways iTR

protected corridor

to two external

stairs AT

protected corridor

to one external

stair and one

internal protected

stairway

door protected-

corridor RS to

stairway

iTR

door protected

corridor T30RS to

iTRerSi1, iTRerSi2

door protected

corridor o.A. to

external stair AT

protected-corridor

T30RS door to

safety-stairway

lobby iSiTR

exhaust element

in protected

corridor

safety stairway

lobby iSiTR

pressurised lobby

(transfer-air

element)

lobby door RS to

internal safety

stairway iSiTR

pressurisation

system of internal

safety stairway

iSiTR

door RS from

protected corridor

to open-access

gallery exposed to

free airflow

open-access

gallery exposed to

free airflow to

external safety

stairway aSiTR

smoke-exhaust

element in

enhanced-safety

corridor

smoke-exhaust

element in

iTRerSi2

purge ventilation

system of

iTRerSi2

open-access

gallery to one

externally

accessed

protected

stairway aTR

open-access

gallery to one

external stair AT

open-access

gallery via free-

airflow gallery to

one external

safety stairway

aSiTR

open-access

gallery to two

externally

accessed

protected

stairways aTR

open-access

gallery to two

external stairs AT

open-access

gallery to one

external stair and

one protected

stairway

open-access-gallery

door o.A. to

protected stairway

aTR

open-access-gallery

door o.A. to

external stair AT

door RS from free-

airflow gallery to

external safety

stairway  zu aSiTR

0_0_iTR_FW 1 0 0 iTR FW BrNE0 1 0 0 0 X 0 0 0 1 0 0 0 0 0 0 0 0 0 3 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 0 0 iTR FW BrV1 X 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 3 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_iTR_FW 1 nFl 0 iTR FW BrNE0 1 X 0 0 X 0 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 iTR FW BrH1 X 1 0 0 X 0 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR FW BrV1 X X 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_iTR_FW_mod1 1 nFl 0 iTR FW BrNE0 1 X 0 0 X 0 0 0 0 0 0 0 0 0 0 1 0 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 iTR FW BrH1 X 1 0 0 X 0 0 0 0 0 0 0 0 0 0 1 0 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR FW BrV1 X X 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_iTR_FW_mod2 1 nFl 0 iTR FW BrNE0 1 X 0 0 X 0 0 0 0 0 0 0 0 0 0 0 1 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 iTR FW BrH1 X 1 0 0 X 0 0 0 0 0 0 0 0 0 0 0 1 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR FW BrV1 X X 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_iTR_FW_mod3 1 nFl 0 iTR FW BrNE0 1 X 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 1 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 iTR FW BrH1 X 1 0 0 X 0 0 0 0 0 0 0 0 0 0 0 0 1 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR FW BrV1 X X 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 3 3 1 2 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_AT_FW 1 nFl 0 AT FW BrNE0 1 X 0 0 0 0 X 0 0 1 0 0 0 0 0 0 0 0 3 3 0 2 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 AT FW BrH1 X 1 0 0 0 0 X 0 0 1 0 0 0 0 0 0 0 0 3 3 0 2 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 AT FW BrV1 X X 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 3 3 0 2 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_oGfL_aSiTR_0 1 nFl oGafL aSiTR 0 BrNE0 1 X X 0 X 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 0 3 3 3 2 0 0 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1

1 nFl oGafL aSiTR 0 BrH1 X 1 X 0 X 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 0 3 3 3 2 0 0 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1

0 nFl oGafL aSiTR 0 BrH2 X X 1 0 X 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 0 3 3 3 2 0 0 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1

0 nFl oGafL aSiTR 0 BrV1 X X X 0 1 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 0 3 3 3 2 0 0 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 1

nFl_0_iTR_iTR 1 nFl 0 iTR iTR BrNE0 1 X 0 0 X X 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 iTR iTR BrH1 X 1 0 0 X X 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR iTR BrV1 X X 0 0 1 X 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR iTR BrV2 X X 0 0 X 1 0 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_AT_AT 1 nFl 0 AT AT BrNE0 1 X 0 0 0 0 X X 0 1 0 0 0 0 0 0 0 0 3 3 0 1 IF corrid. > 30m 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 AT AT BrH1 X 1 0 0 0 0 X X 0 1 0 0 0 0 0 0 0 0 3 3 0 1 IF corrid. > 30m 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 AT AT BrV1 X X 0 0 0 0 1 X 0 1 0 0 0 0 0 0 0 0 3 3 0 1 IF corrid. > 30m 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 AT AT BrV2 X X 0 0 0 0 X 1 0 1 0 0 0 0 0 0 0 0 3 3 0 1 IF corrid. > 30m 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_iTR_AT 1 nFl 0 iTR AT BrNE0 1 X 0 0 X 0 X 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 0 0 1 1* 0 1* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_AT_iTR 1 nFl 0 iTR AT BrH1 X 1 0 0 X 0 X 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 0 0 1 1* 0 1* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR AT BrV1 X X 0 0 1 0 X 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 0 0 1 1* 0 1* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTR AT BrV2 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 3 3 1 1 IF corrid. > 30m 0 0 0 0 0 0 0 1 1* 0 1* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

oG_0_aTR_FW 1 oGa 0 aTR FW BrNE0 1 0 0 X X 0 0 0 0 0 0 0 0 1 0 0 0 0 3 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0

1 oGa 0 aTR FW BrH1 X 0 0 1 X 0 0 0 0 0 0 0 0 1 0 0 0 0 3 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0

0 oGa 0 aTR FW BrV1 X 0 0 X 1 0 0 0 0 0 0 0 0 1 0 0 0 0 3 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0

oG_0_AT_FW 1 oGa 0 AT FW BrNE0 1 0 0 X 0 0 X 0 0 0 0 0 0 1 0 0 0 0 3 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

1 oGa 0 AT FW BrH1 X 0 0 1 0 0 X 0 0 0 0 0 0 1 0 0 0 0 3 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

0 oGa 0 AT FW BrV1 X 0 0 X 0 0 1 0 0 0 0 0 0 1 0 0 0 0 3 1 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0

oG_oGfL_aSiTR_0 1 oGa oGafL aSiTR 0 BrNE0 1 0 X X X 0 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 3 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 0 0 0 0 0 1

1 oGa oGafL aSiTR 0 BrH1 X 0 X 1 X 0 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 3 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 0 0 0 0 0 1

0 oGa oGafL aSiTR 0 BrH2 X 0 1 X X 0 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 3 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 0 0 0 0 0 1

0 oGa oGafL aSiTR 0 BrV1 X 0 X X 1 0 0 0 0 0 0 0 0 1 UND ≥3m zu door aSiTR 0 0 0 0 3 1 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 1 0 0 0 0 0 1

oG_0_aTR_aTR 1 oGa 0 aTR aTR BrNE0 1 0 0 X X X 0 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0

1 oGa 0 aTR aTR BrH1 X 0 0 1 X X 0 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0

0 oGa 0 aTR aTR BrV1 X 0 0 X 1 X 0 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0

0 oGa 0 aTR aTR BrV2 X 0 0 X X 1 0 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0

oG_0_AT_AT 1 oGa 0 AT AT BrNE0 1 0 0 X 0 0 X X 0 0 0 0 0 0 1 0 0 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

1 oGa 0 AT AT BrH1 X 0 0 1 0 0 X X 0 0 0 0 0 0 1 0 0 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 oGa 0 AT AT BrV1 X 0 0 X 0 0 1 X 0 0 0 0 0 0 1 0 0 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 oGa 0 AT AT BrV2 X 0 0 X 0 0 X 1 0 0 0 0 0 0 1 0 0 0 1 2 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

oG_0_aTR_AT 1 oGa 0 aTR AT BrNE0 1 0 0 X X 0 X 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1* 1* 0

oG_0_AT_aTR 1 oGa 0 aTR AT BrH1 X 0 0 1 X 0 X 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1* 1* 0

0 oGa 0 aTR AT BrV1 X 0 0 X 1 0 X 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1* 1* 0

0 oGa 0 aTR AT BrV2 X 0 0 X X 0 1 0 0 0 0 0 0 0 1 0 0 0 1 2 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1* 1* 0

nFl_0_iTRerSi1_0 1 nFl 0 iTRerSi1 0 BrNE0 1 X 0 0 X 0 0 0 0 3 1 0 0 0 0 0 0 0 3 3 1 2 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl 0 iTRerSi1 0 BrH1 X 1 0 0 X 0 0 0 0 3 1 0 0 0 0 0 0 0 3 3 1 2 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl 0 iTRerSi1 0 BrV1 X X 0 0 1 0 0 0 0 3 1 0 0 0 0 0 0 0 3 3 1 2 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nFl_0_iTRerSi2_0 1 nFl 0 iTRerSi2 0 BrNE0 1 X 0 0 X 0 0 0 0 3 0 1 0 0 0 0 0 0 3 3 3 2 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0

1 nFl 0 iTRerSi2 0 BrH1 X 1 0 0 X 0 0 0 0 3 0 1 0 0 0 0 0 0 3 3 3 2 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0

0 nFl 0 iTRerSi2 0 BrV1 X X 0 0 1 0 0 0 0 3 0 1 0 0 0 0 0 0 3 3 3 2 0 1 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0

nFl_VoR_iSiTR_0 1 nFl VoR iSiTR 0 BrNE0 1 X X 0 X 0 0 0 0 3 0 0 1 0 0 0 0 0 3 3 1 2 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 1 1 1 1 1 AND ≥3m to door iSiTR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 nFl VoR iSiTR 0 BrH1 X 1 X 0 X 0 0 0 0 3 0 0 1 0 0 0 0 0 3 3 1 2 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 1 1 1 1 1 AND ≥3m to door iSiTR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl VoR iSiTR 0 BrH2 X X 1 0 X 0 0 0 0 3 0 0 1 0 0 0 0 0 3 3 1 2 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 1 1 1 1 1 AND ≥3m to door iSiTR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 nFl VoR iSiTR 0 BrV1 X X X 0 1 0 0 0 0 3 0 0 1 0 0 0 0 0 3 3 1 2 0 0 1 AND corrid. ≤ 15m 0 0 0 0 0 0 0 0 1 1 1 1 1 AND ≥3m to door iSiTR 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

General

The combination study is based on the German Model Building Code (MBO). In the interest of general applicability, specific variations contained in individual state building codes are not considered. Based on the MBO, all possible combinations of means-of-egress configurations are included that satisfy the minimum code requirements and do not exceed these minimum requirements. Consequently, configurations that go beyond the minimum requirements are not modelled.

In the absence of another generally applicable regulation, safety stairways in accordance with MBO §33(2), sentence 3 are modelled based on the German Model Guideline for High-Rise Buildings (MHHR) for buildings up to 60 m in height. In addit ion, the three currently available enhanced-safety stairway concepts (iTRerSi) are represented for comparative purposes.

Legend of nomenclature (columns B-G):
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Fig. 4 Complete means-of-egress combination study.
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A.2 Type floor plans

The following drawings document the geometrical configurations used to construct
the 21 fault trees. Figure 26 illustrates that two modelled systems can occur in one
building; it is included for interpretation only and is not a 22nd model.
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A.3 Basic-event input catalogue

Table 7 reproduces all 93 basic-event inputs used by the 21 models. “Input class”
denotes one of the seven anchor levels (L1–L7) or a deliberately assigned special expert
value. “Confidence” refers to the assessor’s confidence in the assigned value, not to
a statistical confidence interval. All current inputs are classified as confidence class
1, reflecting their origin in expert judgement. Additional confidence classes can be
introduced in the future as empirical data become available. Time-dependent and
influenceable are metadata for future model development and do not alter the present
calculations. All entries have expert judgement as their numerical origin.
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Table 7: Complete basic-event input catalogue.

Tag Short description Input Class Confidence Time-dep. Influenceable Origin

PBraStift Malicious arson 0.05 L1 1 no no Expert judgement
PBraABewohn Fire ignition neg. occu. 0.15 special 1 no no Expert judgement
PBraANE0 Fire ignition in NE0 0.8 L6 1 no no Expert judgement
PAngstNERW2 Occu. fear response 0.05 L1 1 no no Expert judgement
PAngstNERW1 Occu. fear response 0.2 L2 1 no no Expert judgement
PAngstNE0 Occu. fear response 0.5 L4 1 no no Expert judgement
PFehlverhNEx Occu. misconduct NEx 0.2 L2 1 no yes Expert judgement
PFahrBewohn No fire safety awareness 0.35 L3 1 no yes Expert judgement
PFehlverhNE0 Occu. misconduct NE0 0.35 L3 1 no yes Expert judgement
PTürzurRett Door opened for rescue 0.2 L2 1 no yes Expert judgement
PTT30zerst Door NE0 T30RS burn 0.05 L1 1 no no Expert judgement
PTDSzerst Door NE0 DS burn 0.65 L5 1 no no Expert judgement
PTDSBDzerst Door NE0 DS BD burn 0.65 L5 1 no no Expert judgement
PTDzerst Door NE0 D burn 0.65 L5 1 no no Expert judgement
PToAzerst Door NE0 oA burn 0.8 L6 1 no no Expert judgement
PFoANE0oGa Window NE0 open oGA 0.95 L7 1 no no Expert judgement
PT30RSNE1nFl0 D nFl 0 T30RS NE1 br 0.05 L1 1 no no Expert judgement
PT30RSNE1nFlF D nFl F T30RS NE1 br 0.05 L1 1 no no Expert judgement
PTDNE1oGaFW D oGa FW D NE1 br 0.2 L2 1 no no Expert judgement
PTDNE1oGa0 D oGa 0 D NE1 br 0.2 L2 1 no no Expert judgement
PToANE1oGa2R D oGa 2R oA NE1 br 0.2 L2 1 no no Expert judgement
PTDSNE1iTR D iTR DS NE1 br 0.35 L3 1 no no Expert judgement
PTDSNE1nFl D nFl DS NE1 br 0.35 L3 1 no no Expert judgement
PTDNE1nFlFW D nFl FW D NE1 br 0.5 L4 1 no no Expert judgement
PTDSBDNE1 D nFl 0 DSBS NE1 br 0.5 L4 1 no no Expert judgement
PTDNE1nFl2R D nFl 2R D NE1 br 0.5 L4 1 no no Expert judgement
PFoANE1oGaFW W oGa FW oA NE1 open 0.2 L2 1 no no Expert judgement
PFoANE1oG0 W oGa 0 oA NE1 open 0.2 L2 1 no no Expert judgement
PFoANE1oGa2R W oGa 2R oA NE1 open 0.2 L2 1 no no Expert judgement
PTDNE2oGaFW D oGa FW D NE2 br 0.05 L1 1 no no Expert judgement
PTDNE2oGa0 D oGa 0 D NE2 br 0.05 L1 1 no no Expert judgement
PT30RSNE2nFl0 D nFl 0 T30RS NE2 br 0.05 L1 1 no no Expert judgement
PT30RSNE2nFlF D nFl F T30RS NE2 br 0.05 L1 1 no no Expert judgement
PToANE2oGa2R D oGa 2R oA NE2 br 0.05 L1 1 no no Expert judgement
PTDSNE2iTR D iTR DS NE2 br 0.2 L2 1 no no Expert judgement
PTDSNE2nFl D nFl DS NE2 br 0.2 L2 1 no no Expert judgement
PTDNE2nFlFW D nFl FW D NE2 br 0.35 L3 1 no no Expert judgement
PTDSBDNE2 D nFl 0 DSBS NE2 br 0.35 L3 1 no no Expert judgement
PTDNE2nFl2R D nFl 2R D NE2 br 0.35 L3 1 no no Expert judgement
PFoANE2oGaFW W oGa FW oA NE2 open 0.05 L1 1 no no Expert judgement
PFoANE2oGa0 W oGa 0 oA NE2 open 0.05 L1 1 no no Expert judgement
PFoANE2oGa2R W oGa 2R oA NE2 open 0.05 L1 1 no no Expert judgement
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Tag Short description Input Class Confidence Time-dep. Influenceable Origin

PT30RSzerstnFl D nFl T30RS iTRerSix br 0.05 L1 1 no no Expert judgement
PT30RSzerstVoR D nFl T30RS VoR iSiTR br 0.05 L1 1 no no Expert judgement
PToAzerstoGa D oGa oA aTR br 0.2 L2 1 no no Expert judgement
PToAoffennFL D nFl oA AT open 0.2 L2 1 no no Expert judgement
PToAoffenoGa D oGa oA aTR open 0.35 L3 1 no no Expert judgement
PTRSzerstoGafL D nFl RS oGafL br 0.5 L4 1 no no Expert judgement
PTRSzerstnFl D nFl RS iTR br 0.5 L4 1 no no Expert judgement
PToAzerstnFl D nFl oA AT br 0.65 L5 1 no no Expert judgement
PDefektFTS FSC NE0 priv. defec 0.2 L2 1 yes yes Expert judgement
PDefektOTS ODC NE0 priv. defec 0.05 L1 1 yes yes Expert judgement
PmaniOTS ODC NE0 priv. manipul 0.35 L3 1 yes yes Expert judgement
PmaniFTS FSC NE0 priv. manipul 0.15 special 1 yes yes Expert judgement
PmaniOTSerhSi ODC erh.Si NE0 manipul 0.2 L2 1 yes yes Expert judgement
PDefektOTSRW ODC ER publ. defec 0.2 L2 1 yes yes Expert judgement
PmaniOTSRW ODC ER publ. Manipul 0.2 L2 1 yes yes Expert judgement
PmaniOTSRS ODC SMS manipul 0.2 L2 1 yes yes Expert judgement
PInstVorhoGa Inst. in horiz. ER oGa 0.05 L1 1 yes yes Expert judgement
PInstVorhnFl Inst. in horiz. ER nFl 0.2 L2 1 yes yes Expert judgement
PInstVorhiTR Inst. in vert. ER iTR 0.2 L2 1 yes yes Expert judgement
PtechnDefekt Failure occurs 0.05 L1 1 yes yes Expert judgement
PDefektRed Redund. Component fail 0.025 special 1 yes yes Expert judgement
PStromfehlSSV Power supply unav. EPS 0.025 special 1 yes yes Expert judgement
PDefekt Component fail 0.05 L1 1 yes yes Expert judgement
PAnstfehl Component not activated 0.05 L1 1 yes yes Expert judgement
PStromfehl Power supply unavailable 0.05 L1 1 yes yes Expert judgement
PRauchoGfL0P Smokecon. oGfL 0 ¿ TH 0.05 L1 1 no no Expert judgement
PRauchVoR0P Smokecon. VoR 0 ¿ TH 0.05 L1 1 no no Expert judgement
PRauchATP Smokecon. AT ¿ TH 0.2 L2 1 no no Expert judgement
PRauchoGa2RP Smokecon. oG 2R ¿ TH 0.2 L2 1 no no Expert judgement
PRauchoGa0P Smokecon. oG 0 ¿ TH 0.35 L3 1 no no Expert judgement
PRauchoGaFWP Smokecon. oG FW ¿ TH 0.35 L3 1 no no Expert judgement
PRauchiTRP Smokecon. iTR ¿ TH 0.5 L4 1 no no Expert judgement
PRauchaTRP Smokecon. aTR ¿ TH 0.5 L4 1 no no Expert judgement
PRauchnFl2RP Smokecon. nFl 2R ¿ TH 0.5 L4 1 no no Expert judgement
PRauchnFl0P Smokecon. nFl 0 ¿ TH 0.8 L6 1 no no Expert judgement
PRauchnFlFWP Smokecon. nFl FW ¿ TH 0.8 L6 1 no no Expert judgement
PTempATP Temp. AT ¿ TH 0.05 L1 1 no no Expert judgement
PTempoGfL0P Temp. oGfL 0 ¿ TH 0.05 L1 1 no no Expert judgement
PTempoGa2RP Temp. oG 2R ¿ TH 0.05 L1 1 no no Expert judgement
PTempoGa0P Temp. oG 0 ¿ TH 0.2 L2 1 no no Expert judgement
PTempoGaFWP Temp. oG FW ¿ TH 0.2 L2 1 no no Expert judgement
PTempiTRP Temp. iTR ¿ TH 0.35 L3 1 no no Expert judgement
PTempaTRP Temp. aTR ¿ TH 0.35 L3 1 no no Expert judgement
PTempnFl2RP Temp. nFl 2R ¿ TH 0.35 L3 1 no no Expert judgement
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Tag Short description Input Class Confidence Time-dep. Influenceable Origin

PTempVoR0P Temp. VoR 0 ¿ TH 0.5 L4 1 no no Expert judgement
PTempnFl0P Temp. nFl 0 ¿ TH 0.65 L5 1 no no Expert judgement
PTempnFlFWP Temp. nFl FW ¿ TH 0.65 L5 1 no no Expert judgement
PoGfLbeeinoG oGa compr. oGafL 0.05 L1 1 no no Expert judgement
PATbeeinoGa oGa compr. AT 0.2 L2 1 no no Expert judgement
PkeineFB No fire safety inspection 0.8 L6 1 yes yes Expert judgement
PvRWPers Incapacita. occu. verti. ER 0.0001 special 1 no no Expert judgement
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A.4 Complete fault trees

The following diagrams are the complete fault-tree outputs for the 21 configurations
used in the article. Their order follows the systematic model order of Appendix A.2,
not the ranking of the results.
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Fig. 27 Complete fault tree for 0 0 iTR FW.
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Fig. 28 Complete fault tree for nFl 0 iTR FW.
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ER 2E compromised and
threshold exceeded

84

GRW2BeintrGW

0,130

Crit. Thresholds
exceeded in ER 2E

85

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

86

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

87

PTempATP

0,050

ER 2E compromised
by ER 1E

88

GRW2Beintr

0,543

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

107

GTüroffenRW

0,720

D nFl oA AT br
qa=1 / t=0 / b=0 / qe=1

108

PToAzerstnFl

0,650

D nFl oA AT open
qa=1 / t=0 / b=0 / qe=1

109

PToAoffennFL

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occupant of NE1.2 uses
compromised ER 2E

78

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

79

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

81

GBewohner2NE2.2

0,240
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Fig. 29 Complete fault tree for nFl 0 AT FW.
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nFl_oGfL_aSiTR_0
Life rescue required

1

top

0,305

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,038

Door NE1 at risk of
burn-through

3

GTürNE1

0,019

D nFl_0 T30RS NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PT30RSNE1nFl0

0,050

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,385

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,318

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,397

Door NE0 T30RS burn
qa=1 / t=0 / b=0 / qe=1

18

S PTT30zerst

0,050

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,207

ODC NE0 ineffective

21

S GOTSunwirk

0,306

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC NE0 fails to close

23

S GOTSchlnicht

0,383

ODC NE0 priv. defec
qa=1 / t=1 / b=1 / qe=1

24

S PDefektOTS

0,050

ODC NE0 priv. manipul
qa=2 / t=1 / b=1 / qe=2

25

S PmaniOTS

0,350

Occupant of unit NE0
fails to close door FC

26

S GBewschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

27

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

28

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

29

GTürNE2

0,019

D nFl_0 T30RS NE2 br
qa=1 / t=0 / b=0 / qe=1

30

Cond PT30RSNE2nFl0

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,385

Incapacitated occupant
in horizontal ER 1E

55

Gh1RWPers

0,264

Occu. use compromised
ER 1E

56

GBewohnNutzRW1

0,738

ER 1E compromised and
threshold exceeded

66

GRW1BeintrGW

0,358

Crit. thresholds
exceeded in ER 1E

67

Cond GGrenzwertRW1

0,930

Smokecon. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

68

PRauchnFl0P

0,800

Temp. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

69

PTempnFl0P

0,650

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,385

Incapacitated occupant
in horizontal ER 2E

94

Gh2RWPers

0,018

Occupants use
compromised ER 2E

95

GBewohnNutzRW2

0,738

ER 2E compromised and
threshold exceeded

105

GRW2BeintrGW

0,024

Crit. Thresholds
exceeded in ER 2E

106

Cond GGrenzwertRW2

0,098

Smokecon. oGfL_0 > TH
qa=1 / t=0 / b=0 / qe=1

107

PRauchoGfL0P

0,050

Temp. oGfL_0 > TH
qa=1 / t=0 / b=0 / qe=1

108

PTempoGfL0P

0,050

ER 2E compromised
by ER 1E

109

GRW2Beintr

0,248

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,385

Door between ER 1E and
ER 2E open

134

GTüroffenRW

0,644

D nFl RS oGafL br
qa=1 / t=0 / b=0 / qe=1

135

PTRSzerstoGafL

0,500

Door between ER 1E and
ER 2E fails to close

136

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC ER fails to close

138

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

139

PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

140

PmaniOTSRW

0,200

Incapacita. occu. verti. ER
qa=1 / t=0 / b=0 / qe=1

141

PvRWPers

0,000

Occupant of NE1 uses
compromised ER 1E

57

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

58

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

60

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

63

GBewohner1NE3

0,360

Occupant of NE1 uses
compromised ER 2E

96

GBewohner2NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

58

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

R PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 2E

99

GBewohner2NE2

0,360

Occupant of NE3 uses
compromised ER 2E

102

GBewohner2NE3

0,360
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Score

Score Score

Score

Score Score
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Fig. 30 Complete fault tree for nFl oGfL aSiTR 0.
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nFl_0_iTR_iTR
Life rescue required

1

top

0,766

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,542

Door NE1 at risk of
burn-through

3

GTürNE1

0,377

D nFl 2R D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1nFl2R

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,754

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,727

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,909

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

23

GTürNE2

0,264

D nFl 2R D NE2 br
qa=1 / t=0 / b=0 / qe=1

24

Cond PTDNE2nFl2R

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in horizontal ER 1E

43

Gh1RWPers

0,408

Occu. use compromised
ER 1E

44

GBewohnNutzRW1

0,801

ER 1E compromised and
threshold exceeded

73

GRW1BeintrGW

0,509

Crit. thresholds
exceeded in ER 1E

74

Cond GGrenzwertRW1

0,675

Smokecon. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

75

PRauchnFl2RP

0,500

Temp. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

76

PTempnFl2RP

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in vertical ER

95

GvRWPers

0,138

Occupants use
compromised ER 2E

96

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

103

GRW2BeintrGW

0,328

Crit. Thresholds
exceeded in ER 2E

104

Cond GGrenzwertRW2

0,675

Smokecon. iTR > TH
qa=1 / t=0 / b=0 / qe=1

105

PRauchiTRP

0,500

Temp. iTR > TH
qa=1 / t=0 / b=0 / qe=1

106

PTempiTRP

0,350

ER 2E compromised
by ER 1E

107

GRW2Beintr

0,486

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

126

GTüroffenRW

0,644

D nFl RS iTR br
qa=1 / t=0 / b=0 / qe=1

127

PTRSzerstnFl

0,500

Door between ER 1E and
ER 2E fails to close

128

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

Door between ER 1E and
ER 2E fails to close

130

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

58

R PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

132

PmaniOTSRW

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occu. use compromised
ER 1E SMS2

54

GBewohnNutzRW1.1

0,240

D RS ER1 between SMS1
and SMS2 remains open

55

GTüroffenRA

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC SMS fails to close

57

GOTSRAschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

58

S PDefektOTSRW

0,200

ODC SMS manipul
qa=2 / t=1 / b=1 / qe=2

59

PmaniOTSRS

0,200

Occupants of SMS 2
use ER 1E SMS 2

60

GBewohnerRW1.1

0,832

Occupant of NE4 uses
compromised ER 1E

61

GBewohner1NE4

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE5 uses
compromised ER 1E

64

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

67

GBewohner1NE6

0,360

Occupant of NE7 uses
compromised ER 1E

70

GBewohner1NE7

0,360

Occupant of NE1.2 uses
compromised ER 2E

97

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

98

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

100

GBewohner2NE2.2

0,240
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Fig. 31 Complete fault tree for nFl 0 iTR iTR.
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nFl_0_AT_AT
Life rescue required

1

top

0,743

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,542

Door NE1 at risk of
burn-through

3

GTürNE1

0,377

D nFl 2R D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1nFl2R

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,754

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,727

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,909

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

23

GTürNE2

0,264

D nFl 2R D NE2 br
qa=1 / t=0 / b=0 / qe=1

24

Cond PTDNE2nFl2R

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in horizontal ER 1E

43

Gh1RWPers

0,408

Occu. use compromised
ER 1E

44

GBewohnNutzRW1

0,801

ER 1E compromised and
threshold exceeded

73

GRW1BeintrGW

0,509

Crit. thresholds
exceeded in ER 1E

74

Cond GGrenzwertRW1

0,675

Smokecon. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

75

PRauchnFl2RP

0,500

Temp. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

76

PTempnFl2RP

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in vertical ER

95

GvRWPers

0,055

Occupants use
compromised ER 2E

96

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

103

GRW2BeintrGW

0,130

Crit. Thresholds
exceeded in ER 2E

104

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

105

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

106

PTempATP

0,050

ER 2E compromised
by ER 1E

107

GRW2Beintr

0,543

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

126

GTüroffenRW

0,720

D nFl oA AT br
qa=1 / t=0 / b=0 / qe=1

127

PToAzerstnFl

0,650

D nFl oA AT open
qa=1 / t=0 / b=0 / qe=1

128

PToAoffennFL

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occu. use compromised
ER 1E SMS2

54

GBewohnNutzRW1.1

0,240

D RS ER1 between SMS1
and SMS2 remains open

55

GTüroffenRA

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC SMS fails to close

57

GOTSRAschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

58

PDefektOTSRW

0,200

ODC SMS manipul
qa=2 / t=1 / b=1 / qe=2

59

PmaniOTSRS

0,200

Occupants of SMS 2
use ER 1E SMS 2

60

GBewohnerRW1.1

0,832

Occupant of NE4 uses
compromised ER 1E

61

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

64

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

67

GBewohner1NE6

0,360

Occupant of NE7 uses
compromised ER 1E

70

GBewohner1NE7

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE1.2 uses
compromised ER 2E

97

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

98

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

100

GBewohner2NE2.2
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Fig. 32 Complete fault tree for nFl 0 AT AT.
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nFl_0_iTR_AT
Life rescue required

1

top

0,766

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,542

Door NE1 at risk of
burn-through

3

GTürNE1

0,377

D nFl 2R D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1nFl2R

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,754

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,727

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,909

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

23

GTürNE2

0,264

D nFl 2R D NE2 br
qa=1 / t=0 / b=0 / qe=1

24

Cond PTDNE2nFl2R

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in horizontal ER 1E

43

Gh1RWPers

0,408

Occu. use compromised
ER 1E

44

GBewohnNutzRW1

0,801

ER 1E compromised and
threshold exceeded

73

GRW1BeintrGW

0,509

Crit. thresholds
exceeded in ER 1E

74

Cond GGrenzwertRW1

0,675

Smokecon. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

75

PRauchnFl2RP

0,500

Temp. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

76

PTempnFl2RP

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in vertical ER

95

GvRWPers

0,138

Occupants use
compromised ER 2E

96

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

103

GRW2BeintrGW

0,328

Crit. Thresholds
exceeded in ER 2E

104

Cond GGrenzwertRW2

0,675

Smokecon. iTR > TH
qa=1 / t=0 / b=0 / qe=1

105

PRauchiTRP

0,500

Temp. iTR > TH
qa=1 / t=0 / b=0 / qe=1

106

PTempiTRP

0,350

ER 2E compromised
by ER 1E

107

GRW2Beintr

0,486

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

126

GTüroffenRW

0,644

D nFl RS iTR br
qa=1 / t=0 / b=0 / qe=1

127

PTRSzerstnFl

0,500

Door between ER 1E and
ER 2E fails to close

128

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

Door between ER 1E and
ER 2E fails to close

130

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

58

R PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

132

PmaniOTSRW

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occu. use compromised
ER 1E SMS2

54

GBewohnNutzRW1.1

0,240

D RS ER1 between SMS1
and SMS2 remains open

55

GTüroffenRA

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC SMS fails to close

57

GOTSRAschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

58

S PDefektOTSRW

0,200

ODC SMS manipul
qa=2 / t=1 / b=1 / qe=2

59

PmaniOTSRS

0,200

Occupants of SMS 2
use ER 1E SMS 2

60

GBewohnerRW1.1

0,832

Occupant of NE4 uses
compromised ER 1E

61

GBewohner1NE4

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE5 uses
compromised ER 1E

64

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

67

GBewohner1NE6

0,360

Occupant of NE7 uses
compromised ER 1E

70

GBewohner1NE7

0,360

Occupant of NE1.2 uses
compromised ER 2E

97

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

98

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

100

GBewohner2NE2.2
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Fig. 33 Complete fault tree for nFl 0 iTR AT.
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nFl_0_AT_iTR
Life rescue required

1

top

0,743

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,542

Door NE1 at risk of
burn-through

3

GTürNE1

0,377

D nFl 2R D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1nFl2R

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,754

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,727

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,909

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

23

GTürNE2

0,264

D nFl 2R D NE2 br
qa=1 / t=0 / b=0 / qe=1

24

Cond PTDNE2nFl2R

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in horizontal ER 1E

43

Gh1RWPers

0,408

Occu. use compromised
ER 1E

44

GBewohnNutzRW1

0,801

ER 1E compromised and
threshold exceeded

73

GRW1BeintrGW

0,509

Crit. thresholds
exceeded in ER 1E

74

Cond GGrenzwertRW1

0,675

Smokecon. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

75

PRauchnFl2RP

0,500

Temp. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

76

PTempnFl2RP

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in vertical ER

95

GvRWPers

0,055

Occupants use
compromised ER 2E

96

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

103

GRW2BeintrGW

0,130

Crit. Thresholds
exceeded in ER 2E

104

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

105

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

106

PTempATP

0,050

ER 2E compromised
by ER 1E

107

GRW2Beintr

0,543

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

126

GTüroffenRW

0,720

D nFl oA AT br
qa=1 / t=0 / b=0 / qe=1

127

PToAzerstnFl

0,650

D nFl oA AT open
qa=1 / t=0 / b=0 / qe=1

128

PToAoffennFL

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occu. use compromised
ER 1E SMS2

54

GBewohnNutzRW1.1

0,240

D RS ER1 between SMS1
and SMS2 remains open

55

GTüroffenRA

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC SMS fails to close

57

GOTSRAschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

58

PDefektOTSRW

0,200

ODC SMS manipul
qa=2 / t=1 / b=1 / qe=2

59

PmaniOTSRS

0,200

Occupants of SMS 2
use ER 1E SMS 2

60

GBewohnerRW1.1

0,832

Occupant of NE4 uses
compromised ER 1E

61

GBewohner1NE4

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE5 uses
compromised ER 1E

64

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

67

GBewohner1NE6

0,360

Occupant of NE7 uses
compromised ER 1E

70

GBewohner1NE7

0,360

Occupant of NE1.2 uses
compromised ER 2E

97

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

98

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

100

GBewohner2NE2.2
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Fig. 34 Complete fault tree for nFl 0 AT iTR.
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oG_0_aTR_FW
Life rescue required

1

top

0,593

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,355

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa_FW D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1oGaFW

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,815

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,796

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,995

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa_FW D NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PTDNE2oGaFW

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa_FW oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGaFW

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa_FW oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGaFW

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,289

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,738

ER 1E compromised and
threshold exceeded

98

GRW1BeintrGW

0,391

Crit. thresholds
exceeded in ER 1E

99

Cond GGrenzwertRW1

0,480

Smokecon. oG_FW > TH
qa=1 / t=0 / b=0 / qe=1

100

PRauchoGaFWP

0,350

Temp. oG_FW > TH
qa=1 / t=0 / b=0 / qe=1

101

PTempoGaFWP

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in vertical ER

121

GvRWPers

0,112

Occupants use
compromised ER 2E

122

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

129

GRW2BeintrGW

0,264

Crit. Thresholds
exceeded in ER 2E

130

Cond GGrenzwertRW2

0,675

Smokecon. aTR > TH
qa=1 / t=0 / b=0 / qe=1

131

PRauchaTRP

0,500

Temp. aTR > TH
qa=1 / t=0 / b=0 / qe=1

132

PTempaTRP

0,350

ER 2E compromised
by ER 1E

133

GRW2Beintr

0,391

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Door between ER 1E and
ER 2E open

153

GTüroffenRW

0,480

D oGa oA aTR br
qa=1 / t=0 / b=0 / qe=1

154

PToAzerstoGa

0,200

D oGa oA aTR open
qa=1 / t=0 / b=0 / qe=1

155

PToAoffenoGa

0,350

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

95

GBewohner1NE3

0,360

Occupant of NE1.2 uses
compromised ER 2E

123

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

124

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E
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GBewohner2NE2.2

0,240
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Fig. 35 Complete fault tree for oG 0 aTR FW.
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oG_0_AT_FW
Life rescue required

1

top

0,513

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,355

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa_FW D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1oGaFW

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,815

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,796

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,995

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa_FW D NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PTDNE2oGaFW

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa_FW oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGaFW

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa_FW oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGaFW

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,231

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,590

ER 1E compromised and
threshold exceeded

95

GRW1BeintrGW

0,391

Crit. thresholds
exceeded in ER 1E

96

Cond GGrenzwertRW1

0,480

Smokecon. oG_FW > TH
qa=1 / t=0 / b=0 / qe=1

97

PRauchoGaFWP

0,350

Temp. oG_FW > TH
qa=1 / t=0 / b=0 / qe=1

98

PTempoGaFWP

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in vertical ER

118

GvRWPers

0,017

Occupants use
compromised ER 2E

119

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

126

GRW2BeintrGW

0,039

Crit. Thresholds
exceeded in ER 2E

127

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

128

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

129

PTempATP

0,050

ER 2E compromised
by ER 1E

130

GRW2Beintr

0,163

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

oGa compr. AT
qa=1 / t=0 / b=0 / qe=1

150

PATbeeinoGa

0,200

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE1.2 uses
compromised ER 2E

120

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

121

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

123

GBewohner2NE2.2

0,240
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Fig. 36 Complete fault tree for oG 0 AT FW.
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oG_oGfL_aSiTR_0
Life rescue required

1

top

0,506

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,355

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa_0 D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1oGa0

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,815

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,796

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,995

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa_0 D NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PTDNE2oGa0

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa_0 oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oG0

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa_0 oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGa0

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,231

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,590

ER 1E compromised and
threshold exceeded

95

GRW1BeintrGW

0,391

Crit. thresholds
exceeded in ER 1E

96

Cond GGrenzwertRW1

0,480

Smokecon. oG_0 > TH
qa=1 / t=0 / b=0 / qe=1

97

PRauchoGa0P

0,350

Temp. oG_0 > TH
qa=1 / t=0 / b=0 / qe=1

98

PTempoGa0P

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in horizontal ER 2E

118

Gh2RWPers

0,003

Occupants use
compromised ER 2E

119

GBewohnNutzRW2

0,738

ER 2E compromised and
threshold exceeded

129

GRW2BeintrGW

0,004

Crit. Thresholds
exceeded in ER 2E

130

Cond GGrenzwertRW2

0,098

Smokecon. oGfL_0 > TH
qa=1 / t=0 / b=0 / qe=1

131

PRauchoGfL0P

0,050

Temp. oGfL_0 > TH
qa=1 / t=0 / b=0 / qe=1

132

PTempoGfL0P

0,050

ER 2E compromised
by ER 1E

133

GRW2Beintr

0,041

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

oGa compr. oGafL
qa=1 / t=0 / b=0 / qe=1

153

PoGfLbeeinoG

0,050

Incapacita. occu. verti. ER
qa=1 / t=0 / b=0 / qe=1

154

PvRWPers

0,000

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE1 uses
compromised ER 2E

120

GBewohner2NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 2E

123

GBewohner2NE2

0,360

Occupant of NE3 uses
compromised ER 2E

126

GBewohner2NE3

0,360
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Fig. 37 Complete fault tree for oG oGfL aSiTR 0.
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oG_0_aTR_aTR
Life rescue required

1

top

0,535

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,356

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa 2R oA NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PToANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,817

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,798

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,997

Door NE0 oA burn
qa=1 / t=0 / b=0 / qe=1

18

S PToAzerst

0,800

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa 2R oA NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PToANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa 2R oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa 2R oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,187

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,956

ER 1E compromised and
threshold exceeded

110

GRW1BeintrGW

0,196

Crit. thresholds
exceeded in ER 1E

111

Cond GGrenzwertRW1

0,240

Smokecon. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

112

PRauchoGa2RP

0,200

Temp. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

113

PTempoGa2RP

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in vertical ER

133

GvRWPers

0,112

Occupants use
compromised ER 2E

134

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

141

GRW2BeintrGW

0,265

Crit. Thresholds
exceeded in ER 2E

142

Cond GGrenzwertRW2

0,675

Smokecon. aTR > TH
qa=1 / t=0 / b=0 / qe=1

143

PRauchaTRP

0,500

Temp. aTR > TH
qa=1 / t=0 / b=0 / qe=1

144

PTempaTRP

0,350

ER 2E compromised
by ER 1E

145

GRW2Beintr

0,392

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Door between ER 1E and
ER 2E open

165

GTüroffenRW

0,480

D oGa oA aTR br
qa=1 / t=0 / b=0 / qe=1

166

PToAzerstoGa

0,200

D oGa oA aTR open
qa=1 / t=0 / b=0 / qe=1

167

PToAoffenoGa

0,350

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

95

GBewohner1NE3

0,360

Occupant of NE4 uses
compromised ER 1E

98

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

101

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

104

GBewohner1NE6

0,360

Occupant of NE7 uses
compromised ER 1E

107

GBewohner1NE7

0,360

Occupant of NE1.2 uses
compromised ER 2E

135

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

136

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

138

GBewohner2NE2.2

0,240
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Fig. 38 Complete fault tree for oG 0 aTR aTR.
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oG_0_AT_AT
Life rescue required

1

top

0,477

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,356

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa 2R oA NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PToANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,817

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,798

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,997

Door NE0 oA burn
qa=1 / t=0 / b=0 / qe=1

18

S PToAzerst

0,800

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa 2R oA NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PToANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa 2R oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa 2R oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,175

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,893

ER 1E compromised and
threshold exceeded

104

GRW1BeintrGW

0,196

Crit. thresholds
exceeded in ER 1E

105

Cond GGrenzwertRW1

0,240

Smokecon. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

106

PRauchoGa2RP

0,200

Temp. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

107

PTempoGa2RP

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in vertical ER

127

GvRWPers

0,017

Occupants use
compromised ER 2E

128

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

135

GRW2BeintrGW

0,039

Crit. Thresholds
exceeded in ER 2E

136

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

137

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

138

PTempATP

0,050

ER 2E compromised
by ER 1E

139

GRW2Beintr

0,163

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

oGa compr. AT
qa=1 / t=0 / b=0 / qe=1

159

PATbeeinoGa

0,200

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

95

GBewohner1NE3

0,360

Occupant of NE4 uses
compromised ER 1E

98

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

101

GBewohner1NE5

0,360

Occupant of NE1.2 uses
compromised ER 2E

129

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

130

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

132

GBewohner2NE2.2

0,240
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Fig. 39 Complete fault tree for oG 0 AT AT.
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oG_0_aTR_AT
Life rescue required

1

top

0,532

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,356

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa 2R oA NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PToANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,817

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,798

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,997

Door NE0 oA burn
qa=1 / t=0 / b=0 / qe=1

18

S PToAzerst

0,800

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa 2R oA NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PToANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa 2R oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa 2R oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,183

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,931

ER 1E compromised and
threshold exceeded

107

GRW1BeintrGW

0,196

Crit. thresholds
exceeded in ER 1E

108

Cond GGrenzwertRW1

0,240

Smokecon. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

109

PRauchoGa2RP

0,200

Temp. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

110

PTempoGa2RP

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in vertical ER

130

GvRWPers

0,112

Occupants use
compromised ER 2E

131

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

138

GRW2BeintrGW

0,265

Crit. Thresholds
exceeded in ER 2E

139

Cond GGrenzwertRW2

0,675

Smokecon. aTR > TH
qa=1 / t=0 / b=0 / qe=1

140

PRauchaTRP

0,500

Temp. aTR > TH
qa=1 / t=0 / b=0 / qe=1

141

PTempaTRP

0,350

ER 2E compromised
by ER 1E

142

GRW2Beintr

0,392

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Door between ER 1E and
ER 2E open

162

GTüroffenRW

0,480

D oGa oA aTR br
qa=1 / t=0 / b=0 / qe=1

163

PToAzerstoGa

0,200

D oGa oA aTR open
qa=1 / t=0 / b=0 / qe=1

164

PToAoffenoGa

0,350

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

95

GBewohner1NE3

0,360

Occupant of NE4 uses
compromised ER 1E

98

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

101

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

104

GBewohner1NE6

0,360

Occupant of NE1.2 uses
compromised ER 2E

132

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

133

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

135

GBewohner2NE2.2

0,240
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Fig. 40 Complete fault tree for oG 0 aTR AT.
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oG_0_AT_aTR
Life rescue required

1

top

0,482

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,356

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa 2R oA NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PToANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,817

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,798

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,997

Door NE0 oA burn
qa=1 / t=0 / b=0 / qe=1

18

S PToAzerst

0,800

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa 2R oA NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PToANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa 2R oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGa2R

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa 2R oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGa2R

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,183

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,931

ER 1E compromised and
threshold exceeded

107

GRW1BeintrGW

0,196

Crit. thresholds
exceeded in ER 1E

108

Cond GGrenzwertRW1

0,240

Smokecon. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

109

PRauchoGa2RP

0,200

Temp. oG 2R > TH
qa=1 / t=0 / b=0 / qe=1

110

PTempoGa2RP

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

Incapacitated occupant
in vertical ER

130

GvRWPers

0,017

Occupants use
compromised ER 2E

131

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

138

GRW2BeintrGW

0,039

Crit. Thresholds
exceeded in ER 2E

139

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

140

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

141

PTempATP

0,050

ER 2E compromised
by ER 1E

142

GRW2Beintr

0,163

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,817

oGa compr. AT
qa=1 / t=0 / b=0 / qe=1

162

PATbeeinoGa

0,200

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

95

GBewohner1NE3

0,360

Occupant of NE4 uses
compromised ER 1E

98

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

101

GBewohner1NE5

0,360

Occupant of NE6 uses
compromised ER 1E

104

GBewohner1NE6

0,360

Occupant of NE1.2 uses
compromised ER 2E

132

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

133

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

135

GBewohner2NE2.2

0,240
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Fig. 41 Complete fault tree for oG 0 AT aTR.
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nFl_0_iTRerSi1_0
Life rescue required

1

top

0,303

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,036

Door NE1 at risk of
burn-through

3

GTürNE1

0,018

D nFl_0 T30RS NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PT30RSNE1nFl0

0,050

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,367

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,297

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,371

Door NE0 T30RS burn
qa=1 / t=0 / b=0 / qe=1

18

S PTT30zerst

0,050

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,173

ODC NE0 ineffective

21

S GOTSunwirk

0,256

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC NE0 fails to close

23

S GOTSchlnicht

0,320

FSC NE0 priv. defec
qa=1 / t=1 / b=1 / qe=1

24

S PDefektFTS

0,200

FSC NE0 priv. manipul
qa=2 / t=1 / b=1 / qe=2

25

S PmaniFTS

0,150

Occupant of unit NE0
fails to close door FC

26

S GBewschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

27

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

28

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

29

GTürNE2

0,018

D nFl_0 T30RS NE2 br
qa=1 / t=0 / b=0 / qe=1

30

Cond PT30RSNE2nFl0

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,367

Incapacitated occupant
in horizontal ER 1E

55

Gh1RWPers

0,252

Occu. use compromised
ER 1E

56

GBewohnNutzRW1

0,738

ER 1E compromised and
threshold exceeded

66

GRW1BeintrGW

0,341

Crit. thresholds
exceeded in ER 1E

67

Cond GGrenzwertRW1

0,930

Smokecon. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

68

PRauchnFl0P

0,800

Temp. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

69

PTempnFl0P

0,650

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,367

Incapacitated occupant
in vertical ER

94

GvRWPers

0,034

Occupants use
compromised ER 2E

95

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

102

GRW2BeintrGW

0,080

Crit. Thresholds
exceeded in ER 2E

103

Cond GGrenzwertRW2

0,675

Smokecon. iTR > TH
qa=1 / t=0 / b=0 / qe=1

104

PRauchiTRP

0,500

Temp. iTR > TH
qa=1 / t=0 / b=0 / qe=1

105

PTempiTRP

0,350

ER 2E compromised
by ER 1E

106

GRW2Beintr

0,119

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,367

Door between ER 1E and
ER 2E open

131

GTüroffenRW

0,324

D nFl T30RS iTRerSix br
qa=1 / t=0 / b=0 / qe=1

132

PT30RSzerstnFl

0,050

Door between ER 1E and
ER 2E fails to close

133

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC ER fails to close

135

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

136

PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

137

PmaniOTSRW

0,200

Occupant of NE1 uses
compromised ER 1E

57

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

58

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

60

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

63

GBewohner1NE3

0,360

Occupant of NE1.2 uses
compromised ER 2E

96

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

97

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

99

GBewohner2NE2.2

0,240
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Fig. 42 Complete fault tree for nFl 0 iTRerSi1 0.
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nFl_0_iTRerSi2_0
Life rescue required

1

top

0,677

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,475

Door NE1 at risk of
burn-through

3

GTürNE1

0,322

D nFl_0 DSBS NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDSBDNE1

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,644

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,605

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,756

Door NE0 DS BD burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDSBDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,130

ODC NE0 ineffective

21

S GOTSunwirk

0,192

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC NE0 fails to close

23

S GOTSchlnicht

0,240

ODC NE0 priv. defec
qa=1 / t=1 / b=1 / qe=1

24

S PDefektOTS

0,050

ODC erh.Si NE0 manipul
qa=2 / t=1 / b=1 / qe=2

25

S PmaniOTSerhSi

0,200

Occupant of unit NE0
fails to close door FC

26

S GBewschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

27

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

28

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

29

GTürNE2

0,225

D nFl_0 DSBS NE2 br
qa=1 / t=0 / b=0 / qe=1

30

Cond PTDSBDNE2

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,644

Incapacitated occupant
in horizontal ER 1E

55

Gh1RWPers

0,358

Occu. use compromised
ER 1E

56

GBewohnNutzRW1

0,738

ER 1E compromised and
threshold exceeded

66

GRW1BeintrGW

0,485

Crit. thresholds
exceeded in ER 1E

67

Cond GGrenzwertRW1

0,754

Temp. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

68

PTempnFl0P

0,650

Smoke concent. nFl_0
exceeds threshold occu.

69

GRauchnFl0P

0,296

Smokecon. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

70

PRauchnFl0P

0,800

Purge ventilation
unavailable iSiTR2

71

S GSpülbelaus

0,370

Exhaust element nFl_0
fails to open

72

S GAbstnFlzu

0,143

Component fail
qa=1 / t=1 / b=1 / qe=1

73

S PDefekt

0,050

Component not activated
qa=1 / t=1 / b=1 / qe=1

74

S PAnstfehl

0,050

Power supply unavailable
qa=1 / t=1 / b=1 / qe=1

75

S PStromfehl

0,050

Exhaust element
iTRerSi2_0 fails to open

76

S GAbstiTRerSi2zu

0,143

Component fail
qa=1 / t=1 / b=1 / qe=1

73

R PDefekt

0,050

Component not activated
qa=1 / t=1 / b=1 / qe=1

74

R PAnstfehl

0,050

Power supply unavailable
qa=1 / t=1 / b=1 / qe=1

75

R PStromfehl

0,050

Purge ventilation fan
stairwell fails to start

80

S GVentausSBL

0,143

Component fail
qa=1 / t=1 / b=1 / qe=1

73

R PDefekt

0,050

Component not activated
qa=1 / t=1 / b=1 / qe=1

74

R PAnstfehl

0,050

Power supply unavailable
qa=1 / t=1 / b=1 / qe=1

75

R PStromfehl

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,644

Incapacitated occupant
in vertical ER

108

GvRWPers

0,041

Occupants use
compromised ER 2E

109

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

116

GRW2BeintrGW

0,098

Crit. Thresholds
exceeded in ER 2E

117

Cond GGrenzwertRW2

0,470

Temp. iTR > TH
qa=1 / t=0 / b=0 / qe=1

118

PTempiTRP

0,350

Smoke concent. iTR_0
exceeds threshold occu.

119

GRauchiTR0P

0,185

Smokecon. iTR > TH
qa=1 / t=0 / b=0 / qe=1

120

PRauchiTRP

0,500

Purge ventilation
unavailable iSiTR2

71

R GSpülbelaus

0,370

ER 2E compromised
by ER 1E

134

GRW2Beintr

0,208

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,644

Door between ER 1E and
ER 2E open

159

GTüroffenRW

0,324

D nFl T30RS iTRerSix br
qa=1 / t=0 / b=0 / qe=1

160

PT30RSzerstnFl

0,050

Door between ER 1E and
ER 2E fails to close

161

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC ER fails to close

163

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

164

PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

165

PmaniOTSRW

0,200

Occupant of NE1 uses
compromised ER 1E

57

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

58

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

60

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

63

GBewohner1NE3

0,360

Occupant of NE1.2 uses
compromised ER 2E

110

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

111

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

113

GBewohner2NE2.2

0,240
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Fig. 43 Complete fault tree for nFl 0 iTRerSi2 0.
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nFl_VoR_iSiTR_0
Life rescue required

1

top

0,274

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,038

Door NE1 at risk of
burn-through

3

GTürNE1

0,019

D nFl_0 T30RS NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PT30RSNE1nFl0

0,050

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,385

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,318

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,397

Door NE0 T30RS burn
qa=1 / t=0 / b=0 / qe=1

18

S PTT30zerst

0,050

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,207

ODC NE0 ineffective

21

S GOTSunwirk

0,306

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC NE0 fails to close

23

S GOTSchlnicht

0,383

ODC NE0 priv. defec
qa=1 / t=1 / b=1 / qe=1

24

S PDefektOTS

0,050

ODC NE0 priv. manipul
qa=2 / t=1 / b=1 / qe=2

25

S PmaniOTS

0,350

Occupant of unit NE0
fails to close door FC

26

S GBewschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

27

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

28

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

29

GTürNE2

0,019

D nFl_0 T30RS NE2 br
qa=1 / t=0 / b=0 / qe=1

30

Cond PT30RSNE2nFl0

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,385

Incapacitated occupant
in horizontal ER 1E

55

Gh1RWPers

0,209

Occu. use compromised
ER 1E

56

GBewohnNutzRW1

0,738

ER 1E compromised and
threshold exceeded

66

GRW1BeintrGW

0,283

Crit. thresholds
exceeded in ER 1E

67

Cond GGrenzwertRW1

0,734

Temp. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

68

PTempnFl0P

0,650

Smoke concent. nFl_0
exceeds threshold occu.

69

GRauchnFl0P

0,241

Smokecon. nFl_0 > TH
qa=1 / t=0 / b=0 / qe=1

70

PRauchnFl0P

0,800

Pressurisation system
unavailable iSiTR

71

S GDruckbelaus

0,301

Exhaust element nFl_0
fails to open

72

S GAbstnFlzu

0,120

Component fail
qa=1 / t=1 / b=1 / qe=1

73

S PDefekt

0,050

Component not activated
qa=1 / t=1 / b=1 / qe=1

74

S PAnstfehl

0,050

Power supply unav. EPS
qa=1 / t=1 / b=1 / qe=1

75

S PStromfehlSSV

0,025

Transfer air element
VoR_0 fails to open

76

S GUSEVoRzu

0,120

Component fail
qa=1 / t=1 / b=1 / qe=1

73

R PDefekt

0,050

Component not activated
qa=1 / t=1 / b=1 / qe=1

74

R PAnstfehl

0,050

Power supply unav. EPS
qa=1 / t=1 / b=1 / qe=1

75

R PStromfehlSSV

0,025

Pressurisation fan
stairwell fails to start

80

S GVentausDBA

0,097

Redund. Component fail
qa=1 / t=1 / b=1 / qe=1

81

S PDefektRed

0,025

Component not activated
qa=1 / t=1 / b=1 / qe=1

74

R PAnstfehl

0,050

Power supply unav. EPS
qa=1 / t=1 / b=1 / qe=1

75

R PStromfehlSSV

0,025

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,385

Incapacitated occupant
in horizontal ER 2E

108

Gh2RWPers

0,047

Occupants use
compromised ER 2E

109

GBewohnNutzRW2

0,738

ER 2E compromised and
threshold exceeded

119

GRW2BeintrGW

0,063

Crit. Thresholds
exceeded in ER 2E

120

Cond GGrenzwertRW2

0,508

Temp. VoR_0 > TH
qa=1 / t=0 / b=0 / qe=1

121

PTempVoR0P

0,500

Smoke conent. VoR_0
exceeds threshold occu.

122

GRauchVoR0P

0,015

Smokecon. VoR_0 > TH
qa=1 / t=0 / b=0 / qe=1

123

PRauchVoR0P

0,050

Pressurisation system
unavailable iSiTR

71

R GDruckbelaus

0,301

ER 2E compromised
by ER 1E

137

GRW2Beintr

0,125

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,385

Door between ER 1E and
ER 2E open

162

GTüroffenRW

0,324

D nFl T30RS VoR iSiTR br
qa=1 / t=0 / b=0 / qe=1

163

PT30RSzerstVoR

0,050

Door between ER 1E and
ER 2E fails to close

164

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC ER fails to close

166

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

167

PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

168

PmaniOTSRW

0,200

Incapacita. occu. verti. ER
qa=1 / t=0 / b=0 / qe=1

169

PvRWPers

0,000

Occupant of NE1 uses
compromised ER 1E

57

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

58

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

60

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

63

GBewohner1NE3

0,360

Occupant of NE1 uses
compromised ER 2E

110

GBewohner2NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

58

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

59

R PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 2E

113

GBewohner2NE2

0,360

Occupant of NE3 uses
compromised ER 2E

116

GBewohner2NE3

0,360
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Fig. 44 Complete fault tree for nFl VoR iSiTR 0.
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oG_0_AT_FW_V1
Life rescue required

1

top

0,549

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,355

Door NE1 at risk of
burn-through

3

GTürNE1

0,163

D oGa_FW D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1oGaFW

0,200

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,815

Fire ignition in
horizontal ER

6

S GhBrandRW

0,052

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,003

Inst. in horiz. ER oGa
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhoGa

0,050

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door or window ER open

15

S GBrandNE0

0,796

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0 door
or window NE0 ER open

17

S GTFoffen

0,995

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Window NE0 open oGA
qa=1 / t=0 / b=0 / qe=1

23

S PFoANE0oGa

0,950

Door NE2 at risk of
burn-through

24

GTürNE2

0,041

D oGa_FW D NE2 br
qa=1 / t=0 / b=0 / qe=1

25

Cond PTDNE2oGaFW

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE1 at risk of
burn-through

45

GFensNE1

0,163

W oGa_FW oA NE1 open
qa=1 / t=0 / b=0 / qe=1

46

Cond PFoANE1oGaFW

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Window NE2 at risk of
burn-through

66

GFensNE2

0,041

W oGa_FW oA NE2 open
qa=1 / t=0 / b=0 / qe=1

67

Cond PFoANE2oGaFW

0,050

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in horizontal ER 1E

87

Gh1RWPers

0,289

Occu. use compromised
ER 1E

88

GBewohnNutzRW1

0,738

ER 1E compromised and
threshold exceeded

98

GRW1BeintrGW

0,391

Crit. thresholds
exceeded in ER 1E

99

Cond GGrenzwertRW1

0,480

Smokecon. oG_FW > TH
qa=1 / t=0 / b=0 / qe=1

100

PRauchoGaFWP

0,350

Temp. oG_FW > TH
qa=1 / t=0 / b=0 / qe=1

101

PTempoGaFWP

0,200

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

Incapacitated occupant
in vertical ER

121

GvRWPers

0,017

Occupants use
compromised ER 2E

122

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

129

GRW2BeintrGW

0,039

Crit. Thresholds
exceeded in ER 2E

130

Cond GGrenzwertRW2

0,240

Smokecon. AT > TH
qa=1 / t=0 / b=0 / qe=1

131

PRauchATP

0,200

Temp. AT > TH
qa=1 / t=0 / b=0 / qe=1

132

PTempATP

0,050

ER 2E compromised
by ER 1E

133

GRW2Beintr

0,163

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,815

oGa compr. AT
qa=1 / t=0 / b=0 / qe=1

153

PATbeeinoGa

0,200

Occupant of NE1 uses
compromised ER 1E

89

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

90

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

92

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

95

GBewohner1NE3

0,360

Occupant of NE1.2 uses
compromised ER 2E

123

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

124

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

91

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

126

GBewohner2NE2.2

0,240
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Fig. 45 Complete fault tree for oG 0 AT FW V1.
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nFl_0_iTR_iTR_75
Life rescue required

1

top

0,790

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,542

Door NE1 at risk of
burn-through

3

GTürNE1

0,377

D nFl 2R D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1nFl2R

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,754

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,727

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,909

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

23

GTürNE2

0,264

D nFl 2R D NE2 br
qa=1 / t=0 / b=0 / qe=1

24

Cond PTDNE2nFl2R

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in horizontal ER 1E

43

Gh1RWPers

0,469

Occu. use compromised
ER 1E

44

GBewohnNutzRW1

0,921

ER 1E compromised and
threshold exceeded

85

GRW1BeintrGW

0,509

Crit. thresholds
exceeded in ER 1E

86

Cond GGrenzwertRW1

0,675

Smokecon. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

87

PRauchnFl2RP

0,500

Temp. nFl 2R > TH
qa=1 / t=0 / b=0 / qe=1

88

PTempnFl2RP

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in vertical ER

107

GvRWPers

0,138

Occupants use
compromised ER 2E

108

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

115

GRW2BeintrGW

0,328

Crit. Thresholds
exceeded in ER 2E

116

Cond GGrenzwertRW2

0,675

Smokecon. iTR > TH
qa=1 / t=0 / b=0 / qe=1

117

PRauchiTRP

0,500

Temp. iTR > TH
qa=1 / t=0 / b=0 / qe=1

118

PTempiTRP

0,350

ER 2E compromised
by ER 1E

119

GRW2Beintr

0,486

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

138

GTüroffenRW

0,644

D nFl RS iTR br
qa=1 / t=0 / b=0 / qe=1

139

PTRSzerstnFl

0,500

Door between ER 1E and
ER 2E fails to close

140

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

Door between ER 1E and
ER 2E fails to close

142

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

64

R PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

144

PmaniOTSRW

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occupant of NE4 uses
compromised ER 1E

54

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

57

GBewohner1NE5

0,360

Occu. use compromised
ER 1E SMS2

60

GBewohnNutzRW1.1

0,268

D RS ER1 between SMS1
and SMS2 remains open

61

GTüroffenRA

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC SMS fails to close

63

GOTSRAschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

64

S PDefektOTSRW

0,200

ODC SMS manipul
qa=2 / t=1 / b=1 / qe=2

65

PmaniOTSRS

0,200

Occupants of SMS 2
use ER 1E SMS 2

66

GBewohnerRW1.1

0,931

Occupant of NE6 uses
compromised ER 1E

67

GBewohner1NE6

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

R PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE7 uses
compromised ER 1E

70

GBewohner1NE7

0,360

Occupant of NE8 uses
compromised ER 1E

73

GBewohner1NE8

0,360

Occupant of NE9 uses
compromised ER 1E

76

GBewohner1NE9

0,360

Occupant of NE10 uses
compromised ER 1E

79

GBewohner1NE10

0,360

Occupant of NE11 uses
compromised ER 1E

82

GBewohner1NE11

0,360

Occupant of NE1.2 uses
compromised ER 2E

109

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

110

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

112

GBewohner2NE2.2

0,240

Score

Score

Score

Score Score
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Score Score

Score Score
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Fig. 46 Complete fault tree for nFl 0 iTR iTR 75.
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nFl_0_iTR_FW_75
Life rescue required

1

top

0,852

Fire spread via ER
threatens other OU

2

GAusbreitNE

0,542

Door NE1 at risk of
burn-through

3

GTürNE1

0,377

D nFl_FW D NE1 br
qa=1 / t=0 / b=0 / qe=1

4

Cond PTDNE1nFlFW

0,500

Fire and / or smoke
in horizontal ER 1E

5

S Gh1RWBeintr

0,754

Fire ignition in
horizontal ER

6

S GhBrandRW

0,059

Malicious arson
qa=1 / t=0 / b=0 / qe=1

7

S PBraStift

0,050

Technical failure in
horizontal ER

12

S GhtechDefekt

0,010

Inst. in horiz. ER nFl
qa=1 / t=1 / b=1 / qe=1

13

S PInstVorhnFl

0,200

Failure occurs
qa=1 / t=1 / b=1 / qe=1

14

S PtechnDefekt

0,050

Fire ignition in ER
by negligent occupant

8

S GFahrl

0,042

No fire safety awareness
qa=1 / t=0 / b=1 / qe=1

9

S PFahrBewohn

0,350

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

S PkeineFB

0,800

Fire ignition neg. occu.
qa=1 / t=0 / b=0 / qe=1

11

S PBraABewohn

0,150

Fire ignition NE0
door ER open

15

S GBrandNE0T

0,727

Fire ignition in NE0
qa=1 / t=0 / b=0 / qe=1

16

S PBraANE0

0,800

Fire ignition in NE0
door NE0 ER open

17

S GTüroffen

0,909

Door NE0 D burn
qa=1 / t=0 / b=0 / qe=1

18

S PTDzerst

0,650

Door opened for rescue
qa=1 / t=0 / b=1 / qe=1

19

S PTürzurRett

0,200

Door NE0 fails to
close during evacuation

20

S GTürschlnicht

0,675

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

21

S PAngstNE0

0,500

Occu. misconduct NE0
qa=1 / t=0 / b=1 / qe=1

22

S PFehlverhNE0

0,350

Door NE2 at risk of
burn-through

23

GTürNE2

0,264

D nFl_FW D NE2 br
qa=1 / t=0 / b=0 / qe=1

24

Cond PTDNE2nFlFW

0,350

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in horizontal ER 1E

43

Gh1RWPers

0,626

Occu. use compromised
ER 1E

44

GBewohnNutzRW1

0,893

ER 1E compromised and
threshold exceeded

60

GRW1BeintrGW

0,701

Crit. thresholds
exceeded in ER 1E

61

Cond GGrenzwertRW1

0,930

Smokecon. nFl_FW > TH
qa=1 / t=0 / b=0 / qe=1

62

PRauchnFlFWP

0,800

Temp. nFl_FW > TH
qa=1 / t=0 / b=0 / qe=1

63

PTempnFlFWP

0,650

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Incapacitated occupant
in vertical ER

82

GvRWPers

0,138

Occupants use
compromised ER 2E

83

GBewohnNutzRW2

0,422

ER 2E compromised and
threshold exceeded

90

GRW2BeintrGW

0,328

Crit. Thresholds
exceeded in ER 2E

91

Cond GGrenzwertRW2

0,675

Smokecon. iTR > TH
qa=1 / t=0 / b=0 / qe=1

92

PRauchiTRP

0,500

Temp. iTR > TH
qa=1 / t=0 / b=0 / qe=1

93

PTempiTRP

0,350

ER 2E compromised
by ER 1E

94

GRW2Beintr

0,486

Fire and / or smoke
in horizontal ER 1E

5

R Gh1RWBeintr

0,754

Door between ER 1E and
ER 2E open

113

GTüroffenRW

0,644

D nFl RS iTR br
qa=1 / t=0 / b=0 / qe=1

114

PTRSzerstnFl

0,500

Door between ER 1E and
ER 2E fails to close

115

GTRWschlnicht

0,288

No fire safety inspection
qa=1 / t=1 / b=1 / qe=1

10

R PkeineFB

0,800

ODC ER fails to close

117

GOTSRWschlnicht

0,360

ODC ER publ. defec
qa=1 / t=1 / b=1 / qe=1

118

PDefektOTSRW

0,200

ODC ER publ. Manipul
qa=2 / t=1 / b=1 / qe=2

119

PmaniOTSRW

0,200

Occupant of NE1 uses
compromised ER 1E

45

GBewohner1NE1

0,360

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

46

S PAngstNERW1

0,200

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

S PFehlverhNEx

0,200

Occupant of NE2 uses
compromised ER 1E

48

GBewohner1NE2

0,360

Occupant of NE3 uses
compromised ER 1E

51

GBewohner1NE3

0,360

Occupant of NE4 uses
compromised ER 1E

54

GBewohner1NE4

0,360

Occupant of NE5 uses
compromised ER 1E

57

GBewohner1NE5

0,360

Occupant of NE1.2 uses
compromised ER 2E

84

GBewohner2NE1.2

0,240

Occu. fear response
qa=1 / t=0 / b=0 / qe=1

85

S PAngstNERW2

0,050

Occu. misconduct NEx
qa=1 / t=0 / b=1 / qe=1

47

R PFehlverhNEx

0,200

Occupant of NE2.2 uses
compromised ER 2E

87

GBewohner2NE2.2

0,240

Score

Score

Score

Score Score

Score

Score Score

Score Score

Score

Score Score Score

Score

Score Score
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Fig. 47 Complete fault tree for nFl 0 iTR FW 75.
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