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T

A AE

Agility 440 2.00 7.00
Drive 821 1.00 15.00
FWalk(m/s) 1.00 0.40 1.20
Walk(m/s) 0.92 0.40 1.20
Crawl(m/s) 0.20 0.12 0.30
Leap(m/s) 0.80 0.48 1.20
Mobility 1.00 1.00 1.00
Patience(s) 361 1.00 1000.00
Response(s) 14.92 0.00 30.00
Weight(kg) 65.05 40.00 90.00
Height(m) 1.75 1.50 2.00

Gomponent.
Hazard Model

FIH Model Status

FIN Model Status

Irritant Status

OFF

FIC=1 options

All agents exited

FiCo2 Model Status

ON

Heat Model Purser
VCO2 Model Purser
Resp. Temp(C) 50.00
Resp. Smoke(l/m) 0.10




Resp. Rad Heat ON

Smoke Feedback ON

FIN Feedback ON

Irritant Feedback ON

Use CFAST Height OFF
Rad. Heat Flux Pain
Rad. Heat Flux Value 80

Lolamilaity | ON

All Main Exits OFF
Floor Potential Map OFF
Local Potential OFF
Maintain Target Exit OFF
Maintain Itinerary OFF
Transit Node Grouping | OFF
Milling OFF
Specified Response OFF
Zone Events OFF
Natural Movement OFF
Extreme Behaviour OFF
Impatient OFF
Seat Jumping OFF
Wall Proximity OFF
Avoid Congestion OFF
Social Response OFF
Social Movement OFF
Stair Spacing Packed
Stair Edge Pref. OFF

Crawling ON




Smoke Stagger ON

Smoke Redirection OFF

Smoke Visual Coef. 2.00

Signage System None

Lift Evacuation OFF

Evenly Use Stairs OFF

Max Sim. ON

Max Sim Time (s) 4200 4200 4200 4200 4200
af -
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buildingEXODUS Release Notes

RELEASE NOTES
RELEASE NOTES: 6.3.0 Revision 1.0
RELEASE DATE: May 2017
SOFTWARE: buildingEXODUS
SOFTWARE VERSION: v6.3.0
RELEASE DATE: May 2017

USER GUIDE REVISION:  6.3.0 Revision 1.0

The Release Notes are intended to keep buildingEXODUS users up to date with the latest
improvements in the software, inform users of known software bugs and of corrections to the User
Guide, Theory Manual and Application Manual.

INTRODUCTION

Thank you for purchasing buildingEXODUS, the evacuation model for the built environment.
buildingEXODUS is based on a set of sophisticated sub-models incorporating people-people,
people-fire and people-structure interactions allowing the safety engineer to perform a range of
evacuation simulations. buildingEXODUS was developed to provide a design and research tool
that could be used by those concerned with evaluating the evacuation efficiency of occupied
structures. Users should note that the prediction of evacuation performance is #ot an exact science.
All evacuation simulation software, including buildingEXODUS, should only be considered an
aid to evaluating the evacuation performance of a structure. It is not intended as a replacement of
accepted good engineering practice, guidelines and judgement. Only those experienced in
evacuation analysis should make use of the software and only after the user manual has been
thoroughly studied. The user should pay particular attention to all the assumptions specified in the
software manual and ensure that none of the conditions or assumptions are violated by their
intended application.

Version 6.3 of the software includes a number of modifications in relation to the previous general
release software, Version 6.2.

VERSION 6.3 MODIFICATIONS

The release of version 6.3 of buildingEXODUS incorporates a number of additions and alterations
that are designed to make the software more user-friendly, more efficient and more useful. A list
of these new features and modifications found in version 6.3 is provided below.

Version 6.3 Modifications
Functionality (Levels A, B and C)
e Saving Geometry Boundaries as DXF Files
— In the new release of buildingEXODUS it is possible to save the boundaries of

specific floors as CAD DXF files. Each floor can be saved in a format which
enables it to be imported into third party sofiware (i.e. CFD fire modelling
software, 3D visualisation software etc.). It is important to note that only the
walls/lines present within the selected floor will be saved to the DXF. Hence all
text, polygons and EXODUS objects (i.e. nodes, arcs etc.) will not be saved. All
walls/lines will be saved within a single layer of the DXF file, with the
corresponding units being in metres. All lines/walls saved within the DXF file will
also be of default colour, hence any colours assigned to them within EXODUS will
not be saved.
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User Interface (Levels A, B and C)
¢ Updated Data Output Options Dialogue Box

The format of the Data Output Options dialogue box has been updated and
simplified. The data attributes which can be output to the simulation output file
(.SIM) have been grouped and separated onto different tabs, to make it easier for
the user to navigate. In addition, some agent attributes which previously had not
been available to output to the simulation output file have been added. These
include agent travel speeds on stairs and escalators, in addition to agent tolerance
to each irritant gas (i.e. both instantaneous and dose, Level C only).

Hazard Model (Level C Only)
e Updated HCN Model

The toxicity model defining the effect of HCN on agents within EXODUS has been
updated in order to ensure compatibility with the most recent version presented in
the SFPE Handbook, 5th Edition. The main change is that the HCN expression
now explicitly incorporates the agent respiration rate during the exposure. Thus,
the new HCN equation takes into account the HCN concentration to which the -
agent is exposed, the exposure duration, AND the agent Respiratory Minute
Volume (RMV). The time to incapacitation predicted using the previous HCN
model is similar to the times predicted by the new model for people involved in
light work with RMV values 25 L/min. For agents at rest during exposure, the
previous model is more conservative than the new model, predicng
incapacitation will occur sooner, but for agents involved in heavy work during
exposure, the new model is more conservative. Both models produce
approximately the same time to incapacitation for those involved in light work.

e Updated Default VCO2*RMYV Cap

Within previous versions of the EXODUS toxicity model the Respiratory Minute
Volume, RMV of an adult was by default assumed to not exceed 80 lit/min. Hence,
when VCO2*RMV = 80 lit/min, VCO2 was considered to have reached its
maximum value, and would therefore not increase any further, Within the updated
toxicity model the breathing rate is capped at a lower value of 70 lit/min. The user
still has the ability to manually change the maximum breathing rate within
EXODUS.

e Updated the Default PID Distribution (FICO equation)

Versions of buildingEXODUS prior to v6.3 had two options for setting the
Personal Incapacitation Dose (PID) used in the FICO equation. They could
provide every member of the population with the same PID (set to 30% COHb) or
they could assign the population with a uniform random distribution of PID set
between an upper and lower limit (which was by default set to 25-35% COHb).
Within the new release there are three options available for setting the PID:

e SFPE PID (Distribution) — Default Option::
Each member of the population is assigned a PID from the distribution defined
within the SFPE Handbook (5" Edition) — values between 5% and 45%. Using this

approach, each member of the population will have their own unique PID based
on the SFPE values.
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* Fixed Value PID:
Each member of the population is assigned the same single value for PID. Thus
each member of the population has an identical PID. The default value is 30%

COHb,

o User Defined PID:
Each member of the population is assigned a PID determined by the user. This
requires the user to populate a distribution table similar to that in option 1.

e New Irritant Model Parameter, Tolerance Factor (TF)

— The TF attribute is a measure of the concentration of irritant gas (ppm) required
fo cause a given endpoint and is used in the FIC model. The endpoint can be
severe mobility impairment or incapacitation depending on the TF selected. In
previous versions of buildingEXODUS only the incapacitation endpoint was
assumed and so the TF was not defined as a variable but simply a value selected
Sfrom a distribution. A TF is specified for each irritant agent considered in the
model e.g. TFrcy.

* Updated Agent Irritant Tolerance Concentration Model (FIC)

— For the purposes of evacuation analysis there are two types of irritant endpoints,
escape impairment and incapacitation. Versions of buildingEXODUS prior to
v6.3 only had the option to represent incapacitation, although this could have been
changed to another end point by using a user specified value for the TF. However,
no guidance was provided, with TF values only specified for incapacitation. In
the new release, either endpoint can be specified with the lower threshold of
escape impairment being the new default setting, with appropriate values of TF
provided,

Furthermore, in previous versions of buildingEXODUS the Incapacitation TF
model assumed a random uniform distribution with the range for each irritant
varying according to values set in the SFPE handbook. In the new release there
are five methods for assigning the TF, with the endpoints being either Escape
Impairment or Incapacitation.

* SFPE Escape Impaired (Distribution) — Default Option:

Each member of the population is randomly assigned a TF for each irritant
gas component from an assumed distribution based on data defined in the
SFPE Handbook for Escape Impairment.

e SFPE Escape Impaired (Fixed):

Each member of the population is assigned a fixed TF for each irritant gas
component corresponding to the SFPE Escape Impaired mean values.
Thus using this approach, each member of the population has an identical
TF for each irritant.

e SFPE Incapacitation (Fixed):

Each member of the population is assigned a fixed TF for each irritant gas
component corresponding to the SFPE Incapacitation mean values. Thus
using this approach, each member of the population has an identical TF
Jor each irritant.
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e ISO 13571 Incapacitation (Fixed):

Each member of the population is assigned a fixed TF for each irritant gas
component corresponding to the ISO 13571 Incapacitation mean values.
Thus using this approach, each member of the population has an identical
TF for each irritant

o User Defined:
The user can specify the nature of the TF distribution to be applied for each
irritant. This can either be a fixed value, a range or a distribution.

e New Irritant Model Parameter, Critical Irritant Incapacitation Factor (CIIF)

— The CIIF is a new parameter introduced due to the introduction of the new FIC
option of Escape Impairment. The CIIF attribute defines the FIC value required
to cause incapacitation. When the Escape Impairment option is used CIIF = 4.5.
When Incapacitation model is used CIIF = 1.0. If user defined option is used CIIF
= 0.0 by default. If the Escape Impairment model is used, exposed agents are
considered unable to continue when FIC >= 1.0. In this condition the agent may
become incapacitated by heat or other toxic gases. If the irritant concentration at
their current location decreases so that FIC < 1.0, they will be able to resume the
evacuation process. However, if the irritant conceniration al their current
location increases, they may become incapacitated by irritant gases if FIC >=
CIIF i.e. 4.5. If Incapacitation model is used, exposed agents are considered
incapacitated when FIC >= 1.0 = CIIF i.e. 1.0. Agent cannot recover under these
conditions.

e New Irritant Model Parameter, Critical Dose (CD)

— The CD attribute is a measure of the dose of irritant gas (ppm.min) required to
cause a given endpoint and is used in the FLD model. The endpoint is considered
to be fatality, but there are three different CD values that can be used depending
on the FLD model used. In previous versions of buildingEXODUS there was only
one option so the CD was not defined as a variable but simply a value selected

from a distribution. A CD value is required for each irritant agent considered e.g.
CDrict

e Updated Agent Irritant Tolerance Dose Model (FLD)

— In previous versions of buildingEXODUS, if FLD = 1.0 the agent was assumed to
be incapacitated and not able to continue the evacuation and so were added to the
mortuary. However, in reality death is not likely to occur during the evacuation
but may occur several hours or several days after receiving the lethal dose. In the
new version of buildingEXODUS FLD has no impact on an agent's ability to
evacuate but can be used to assess the likelihood of the exposed agent surviving
post evacuation. The FLD is thus not intended to be used as a critical factor
describing evacuation or as a design limit but for estimations of the extent to which
post-exposure deaths from lung oedema and inflammation are likely to occur. As
a result, agents are not incapacitated due to excessive cumulative exposure to
irritant gases (i.e. FLD 2 1.0).
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Versions of buildingEXODUS prior to v6.3 only had the SFPE FLD Critical Dose
(CD) option. These values were arbitrarily distributed with the actual value for
each individual being selected from a range of 50%*median to 200%*median. In
the new release there are three options for assigning the CDy values.

e SFPE FLD Critical Dose — Default Option:

Each member of the population is assigned a CDy for each irritant gas
component as specified in the SFPE Handbook. Using this approach, each
member of the population has an identical CD:. This is based on mean values
that are likely to cause fatality in 50% of the population.

* AEGL-3 FLD Critical Dose:

Each member of the population is assigned a CD for each irritant gas
component from the AEGL-3 distribution specified in the SFPE Handbook.
Using this approach, each member of the population has an identical CD based
on the AEGL-3 values and so is very conservative, taking into consideration
particularly vulnerable members of the public.

» User Defined FLD Critical Dose:
Each member of the population is assigned a CD for each irritant gas
component based on the user specification.

* New Heat Model Parameter, Radiant Heat Threshold (RHT)
— Inprevious versions of buildingEXODUS, the critical radiative threshold (KW/m?)
value above which the FIHr is calculated was defined internally and so users
could not alter this value. This value was set to 1.7 KW/m>. In the new release, a
user defined parameter has been introduced, the Radiant Heat Threshold (RHT)
measured in units of KW/m’, allowing the user to specify the critical value of
radiant heat. The default value remains 1.7 KW/ni’.

Revisions to User Manual
— The user manual has been altered to reflect the changes specified above.

REPORTING BUGS

Any complex software product is likely to contain programming bugs, buildingEXODUS is no
exception! While we make every effort to reduce the likelihood of bugs occurring, it is impossible
to guarantee that bugs will not occur. In the majority of cases, bugs that occur will be in obscure
parts of the software that will virtually never appear in normal operation. When bugs do occur,
they are likely to either be insignificant or there will be a simple way to work around the bug.
However, in some cases there will not be a way to work around the bug or the bug may be of a
serious nature. It is our intention to report these types of bugs to our users whenever practical.
Please note that we will endeavour to fix -all known bugs however, the more serious bugs will
obviously take priority.

When reporting bugs please ensure that you take note of the error messages and provide as much
information about how and under what circumstances the problem occurred. It is important to
note all the options that you used in setting up the simulation when reporting the problem.
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Bugs 6.2.0:

1. Fixed an issue with batch mode using a default OpLib if the ESO filename started with
a string which matched one of the default types. For instance, if the user loaded a file
“QOpLib DefaultMyOpLibFile”, EXODUS would only see this as "OpLib Default"

2. Fixed a licence expiry date calculation issue, where a warning message was displayed
unnecessarily. Sometimes EXODUS would warn the use that their licence is going to
expire a month early. This could occur if the current month has more days in it than
the expiry month and the expiry date was near the end of the month.

3. Fixed issue with using replay files and sourcc nodes, where source nodes could
generate different generation rates.

4. Updated the node dialogue so that the Width value is only shown for attractor nodes,
since including it for all node types incorrectly gave the impression that nodes have a
width. For all other node types the Width is merely displayed as "N/A".

5. Fixed a simulation reset issue which meant that some run time itinerary tasks were not
being removed from agent's itinerary. This could occur if the agent’s task was not
originally in the EXODUS target group.

6. Fixed a bug related to removing unused transit node catchment areas which could
under certain conditions cause EXODUS to crash. This was for transit node groups,
and could occur when either the catchment area was not needed during the simulation
Or was zero size.

7. Corrected a bug related to the use of lifts where the user defined floor sequence started
with floor zero.

8. Simplified the auto floor link functionality so that only one transit node is now included
in each floor link. Previously, separate transit nodes (i.e. stairs) connected to adjacent
nodes would have been connected to the floor above via the same floor link. This would
often appear confusing and hence difficult for users to understand how the floors were
connected.

9. Added the ability for users to switch arc link order in floor links.
The reordering of arc links was done to reduce the number of crossing arc connections,
thereby making it easier for users to see how floors were connected.

10. Fixed issue with transit node staircases with only 2 risers. Previously, defining transit
node stair cases with 2 or fewer steps would result in the corresponding height
information of the stair being lost (i.e. EXODUS would calculate the wrong travel
length).

11. Updated the Panel Population dialogue box so clicking Cancel undoes changes related
to irritant values.

12. Fixed an issue when non-responding agents failed to move when they should have been
milling.

13. Updated the random number generation to avoid duplicate sim seeds being used
when simulations run in less than a second.

14. Fixed an error with the lift congestion redirect flag not being reset. As a result, agents
could be considered as having redirected as a result of congestion when in reality they
have merely used another lift.

15. Fixed memory leaks related to minimising the number of vertices for EXODUS
generated polygon. Previously, vertices were being removed but not deleted.

16. Updated the % rider condition code, changed from "<" to "<=" in the test to determine
whether an agent should be a rider on an escalator/travelator.

17. Fixed issue with escalator "riding" agents using the wrong spacing on entering the
escalator transit node.
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Version 6.2.0 Enhancements
1. All bugs in version 6.2.0 have been addressed.

USER NEWS

We like to hear about your buildingEXODUS applications. Feel free to send us news about your
buildingEXODUS applications and experience at exodus@gre.ac.uk. A selection of these could
be featured on our website at http:/fseg.gre.ac.uk. Also, if you have produced a journal,
conference or magazine article about your use of buildingEXODUS, send us a copy and we will
feature them on our web page and other EXODUS related publicity.

SOFTWARE NEWS

The buildingEXODUS development team is constantly working on developments for future
releases of buildingEXODUS. Several of these are already in prototype form and will be included
in subsequent model releases. These include:

— FEnhanced Circulation Model with adaptive itineraries, urgency and emotional
behaviour.

— Hybrid representation of space to include Coarse and Fine nodes and Continuous
representation of space.

— Spatial navigation, where agents choose sub-optimal routes based on their personal
preferences.

— Improved scenario generation tools.

— Import of OpenStreetMap (OSM) data.

— Enabling users to write their own lift dispatch algorithms via external Python code.

- Enhanced viEXODUS.

If you have any features that you would like to see in buildingEXODUS, drop us a line and let us
know what they are and why you need them.

EXODUS CONTACT INFORMATION

MAIL:
¢/o Professor E.R.Galea
Fire Safety Engineering Group,
University of Greenwich,
30 Park Row,
Greenwich SE10 9LS
London
UK.

E-MAIL:
exodus@greenwich.ac.uk

VOICE (TELEPHONE):
+44 (0)20 8331 8730/8706

More information regarding buildingEXODUS can be found on the EXODUS Internet pages at:
http://fseg.gre.ac. uk/exodus
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