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1 Purpose

The purpose of this report is to show compliance with the New Zealand Building Code (NZBC) for Protection
from Fire as required by the Building Act 2004 for an existing circus tent that travels the country
throughout the year and is likely to be erected 50 weeks of the year. This fire engineering design is to be
used for a multiproof application.

This report addresses the requirements of the Building Act 2004 only and does not address owners or
tenants property protection unless specifically referenced. This report is specific to the building and client,
it is not to be used by any third party and no responsibility is taken for any third party who uses this report.

To meet the mandatory requirements of the NZBC fire safety clauses C1 to C6 Protection from Fife,
report is based on the following:
o C/VM2 Verification Method: Framework for Fire Safety Design, %
o F6/AS1 Visibility in Escape Routes, Third Edition 18 October 2007, q
o F7/AS1 Warning Systems, Fourth Edition, 10 April 2012,
o F8/AS1 Signs, Second Edition, 10 April 2012 (as applicable to fire safety),

This Zirka circus tent is designed in accordance with the Verlflca ethod C/V

Issues that may arise under the Fire Safety and Evacua | tlons 20 be discussed directly
with the New Zealand Fire Service (NZFS).

This report does not examine any storage, ventiI@bundmg reg

ts for hazardous substances as

defined in the Hazardous Substances and NO) or Building Code Clause F3-

Hazardous Substances and Processes, and i . ous Substances (classes 1 to 5 controls)

icular the
Regulations 2001. It is assumed that an@ dous subs stored as required by the Regulations is
in such small quantities as to haveg ffect on oad of the building. Building owners should

complla e.

contact an EPA Test Certifier f

This fire engineering des bperf m cument, specifically for Zirka circus tent only. The
consultants whose docu tion is re@ incorporate the requirements of this fire engineering
design are expected %e read this nderstood the implications as it affects their scope of work
and have incorpo% eIeva fe y requirements into their drawings and specifications.

The fire g@hls report 2 ot meet the criteria specified in the Gazette Notice #49 of 3 May 2012

publis m e Depar uilding and Housing and therefore does not require submission to the
ring Un|t

The FEB has been reviewed by all of the stakeholders. The stakeholders have no significant reservations
about any of the content and have accepted the FEB. The FEB documentation is attached in Section 26.
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3 Introduction

This is an existing circus tent that travels the country throughout the year and is likely to be erected 50
weeks of the year. Given the need for multiple consents throughout the year a Multi-Proof consent
through the Ministry of Business, Innovation and Employment (MBIE) is to be applied for. The details in
this fire engineering design relate to the Code Clauses C1-C6. Other Code Clauses are to be dealt with by
the applicant with MBIE.

The circus tent is in the process of purchasing new seating and the proposed number of seats is 690 which
is based on this fire engineering design.

The existing circus tent is made of a fabric called Ferrari F702 "Big Top". Testing has been undertakenb
AWTA for Baytex who are NZ's leading Tent and Marquee Manufacturer and the flammability in
achieved was 5. The Fabric on this circus tent is clearly stamped and hallmarked by the man
showing that this is indeed the fabric used as per FEB attached in Section 26, Appendix 6.

M

This fire engineering design report, along with BCA check sheet, Compliance ule, B-Risk
inputs/outputs (for CF1 and CF2), FEB documentation, drawir@ammability I Test sheet for the

above mentioned fabric and correspondence emails at the r
documentation. @

A site visit to the tent was undertaken on the 30™ Ap&wh&t was e@in amilton, and a FEB meeting

was held on 22™ of May 2013.
MRX®

FER reportiforrh the fire engineering

4 Building Importance Level and Ris! Groups

4.1. Building Importance Lev $
In accordance with Clause A3 @Bwldmg Cod portance Level of the circus tent has been

classified as follows:

Importance | Descriition Gi Building "",")e
Level

IL3

Specific Structure

ildipgs of a er leVel of societal benefit or importance, or with  Buildings where more

er levels \% ignificant factors to building occupants. These than 300 people

buﬂdlngs ased performance requirements because they  congregate in 1 area
@ ma\‘ho@ e numbers of people, vulnerable populations, or
Q~ ith other risk factors, or fulfil a role of increased
nce to the local community or to society in general.

4.2

Although C/VM2 does not specify Risk Groups per-se, they are applicable to some sections of the
Verification Method:

Location Acceptable Solution Escape No.of
Helght people

Circus Tent C/AS4
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4.3. Occupant Loads

The occupant loads for the tent are based upon the proposed seating. The new seating is proposed to
allow 690 occupants in the arrangement shown in Appendix 1 of Fire Engineering Brief attached as
Appendix 6 in Section 26 of this Fire Engineering Report.

5 Fire Safety Precautions

5.1 Fire Safety Precautions to be installed in the building:

As discussed in the FEB, visual detection would be the main form of detection should the fire

circus ring. Manual alarms would then be activated by circus staff. Type 2 fire alarm s | be
installed in the circus tent with manual call points provided in sound box and backstage a d@h in FEB.
The fire alarm panel is to be provided in the sound box and is to be interfaced with audi& al lights
and emergency lighting such that when the fire alarm is sounded then the audio and Ilgh should turn
“OFF” and the emergency lighting should turn “ON”.

An Emergency lighting system is to be installed in thxm as requir y 6/ASl The emergency

lighting system is to highlight specified features such esCdbe routesn excass of 20 m from the farthest

point in the circus tent to the closest final exit. @ anges in diré€tiondtripping hazards, stairs, ramps,
)

entries into safe paths, etc. This report does ss V|$|b$|ty ape Routes and it is therefore to be
designed and detailed by an electrical engin compllan use F6 of the Building Code.

However, there is emergency lighting osed by the c@(he client wishes to have emergency lights
(Flood lights) to be located on four%ingjpoles of theagir ent preferably not too high. The location and

the type of these lights are own in the dr s‘attached as Appendix 7 in Section 27 of this fire
engineering report.

Information in this r h as occ d escape routes and the location of EXIT signs will be
required in orde Iectrlc t to design adequate illumination. Note also that any escape
afe ns are not to be taken as ‘specific escape routes’ in terms of

route marked ed fir.
F6/AS1/1: é

e vices of

quallfled person to design and install an emergency lighting system to
NZB F Slb ity in Escape Routes, Clause 1.2 and Clause 1.3. Emergency lightings shall be
located in acco t F6/AS1/1.2 and shall be located:
(a) At nge of level in the building,
(b) |n t of an escape route designed to serve more than 250 people,

Emergency Ilghtmg must be installed in the areas specified and must provide a direct illuminance of no less
than (F6/AS1/1.3.1):

- Minimum 1 Lux in Escape Routes

- Minimum 1 Lux at every change of level or change of direction in an escape route

- Minimum 0.2 Lux everywhere else

Emergency lighting must be maintained for 30 minutes in the Zirka circus tent
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The drawings in Section 27, Appendix 7 detail indicative locations of where emergency lighting would be
required for compliance with F6/AS1.

6 Means of Escape
6.1 General

This circus tent only has open path escape routes and final exits and does not require any smoke lobbies or
safe-path exitways.

The escape routes are to comply with NZBC Clause D1. Ramps, stairs, landings, handrails, doors,%

panels and openings are to comply with D1/AS1. %

The actual numbers of escape routes provided are 4 (Main Entr@xit 1, two sj eX(Exit 2 and Exit 3)
and a rear staff only exit (Exit 4)). Exit 4 has not been co s@ e asse iscussed in the FEB
process. The open paths to Exit 1, 2 and 3 diverge at an angle Ro less than 90°dnd are separated by 27 m (

>20 m for >250 occupants) as per C/VM2 therefore :Q)Iies with alte@sc pe route requirements of

C/VM2. 6@ 0\0

6.3 Width & Height of Escape RQ
The following table details the minimum required

Location

6.2 No. of Escape Routes

svof escape routes in the building.

Minimum door widths (mm)

All open paths which C 850 760

accessible route \

All open path i re accessigle 200 760
*

routes \
<

T an esgap@ is to be a minimum of 2100mm; any doors are required to have a minimum
NEfAS4/3.3.1).

and the dfe
tent comply w

t of %
The door |!H!| i Zirka circus tent are 3400 mm and the clear height of the doors is 1.8 m (As per FEB

attached in FEB, Section 26). The escape routes and the door widths in the Zirka circus
this requirement. (C/AS4/3.3.2).
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6.4 Doors—swing and locking devices

Doors on escape routes are required to open in the direction of escape if there are more than 50 occupants
using the doors. The doors in the circus tent are not traditional doors but are quickly openable tent flaps
and hence comply with these requirements. The tent flap / egress doors are tied together via ‘lacing’. They
do have a knot in place at the bottom of the doors to ensure these doors are locked when the tent is
unoccupied. The circus do have a procedure in place to ensure that the doors are unknotted (with lacing
still in place) prior to the public occupying the tent. Once the knot is undone the flaps come open when
pushed on the doors itself. Description regarding the opening of the tent flaps is attached in Section 28 in
the correspondence emails.

6.5 Fire Escape Route Signage
6.5.1 Fire Escape Route Signage Location Q%

Fire exit signage is to be installed throughout the building to indicate the escape routes angd final exits in
compliance with F8/AS1.

Escape route signs shall be located in accordance with F cape tes be identified by exit
signs which are clearly visible and shall be located: &t

a) At each point in the open path where a door g|V| o a final |t is not visible in normal use.

b) To clearly indicate each door giving access to a | exit and

c) To clearly identify the route of travel.

6.5.2  Fire Escape Route Signage Type and @anon

Escape route signs (and final exit si be text gram or both. (F8/AS1/2.1.d).

Exit signs in escape routes sha Iumlnated a ired by NZBC Clause F6. (F8/AS1/4.5.1) The Exit sign
shall be internally illuminat

Exit signage’s are inte I umlnate urrently provided at all the exits. These exist signs are to be

turned on prior t% ting of e X formance Additional required exit sign locations is as shown in
the drawmgs as Appengdix 7 in'Section 27

6 @.a,,eguso\‘b

Exit'doors and &\Jtes are to remain clear at all times. Escape routes shall not be used for storage of
goods, soljf e Or solid waste containers.

Please note thHat the escape route widths specified in this report are the minimum required widths for fire
safety only and do not specify widths that may be needed for compliance with Clause D1 (Access Routes). It
is also noted that other escape route features as required by Clause D1 and Clause F4 (Safety from Falling)

are not addressed by this report.
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7 Design Scenario 1 Fire Blocks Exit

7.1 Escape Routes
There are three designated final exits and the escape routes to which diverge at an angle no less than 90°

and are separated by 27 m ( =20 m for >250 occupants) as per C/VM?2 therefore complies with alternate
escape route requirements of C/VM2.

The capacity of means of escape is as detailed below as the circus tent is unsprinklered

7.2 Capacity of Means of Escape

The following table details the actual egress capacity from the building (and each area) in accor
C/AS4/3.3.2. Although C/VM?2 is used for analysis the capacity calculation shows the available eg

Main entrance/Exit 1 3400

Exit 2 3400 @ 484 0\
Exit 3 3400 Q 4

TOTAL \ 145

Deduct unavailable exit é 0-484

Total available width 6 O 968

Note
(1) In accordance with C/AS4/3.3. @e firecell is un red it is necessary to provide extra width to allow for
the possibility that one esca ay be unusable. is to be noted here that the emergency exit at the back
of stage is not used |nE anaI
The egress capacity as sh the dra fflClent for the design occupant load of 690 people in the
building.

8

This scena ot applicable as there is no unoccupied space in the circus tent. However there is a
challenging fire scenario modelled underneath the seating and is documented as design fire scenario 2 in
the Challenging Fire section (Please refer to Section 15 of this fire engineering report).
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9 Design Scenario 3 Concealed Space

9.1 Design Scenario 3: Fire starts in concealed space

This scenario is not applicable as there is no concealed space in the circus tent.

10 Design Scenario 4 Smouldering Fire

10.1 Design Scenario 4 Smouldering Fire (L
This scenario is not applicable as there are no sleeping risk group occupants in the circus tent. %

11 Design Scenario 5: Horizontal Fire Spread

11.1 Boundary Exposures @ C}'

For the circus tent to have 100% unprotected areas in&nal walls, tR€ tent shall be located more

than 10 m away from every neighbouring boundary ﬁ:ever erected er C/VM2/A2.4 for a FLED = 800
MJ/m?, Height of enclosing rectangle = 4m and - he firecel m

Wall Elevation Distance to Boundary (m)

Unprotected Area (%)

North >10m 100% 100%
South >10m 100% 100%
East >10m 100% 100%
West > >20m 100% 100%
The circus t gement hﬂsure that the tent is located further than 10 m from every

neighbou\ dary. Ihi
L/

12 Dasign Scerario 6: Vertical Fire Spread

As the bui

s@ calculated by each BCA as per their approval process.

Om high to the top of the circus tent wall, vertical fire spread is not applicable

13 Design Scenario 7: Rapid Fire Spread Involving Internal Surface Linings

13.1 Interior Surface Finishes, Floor Coverings and Suspended Fabrics:

The existing circus tent is made of a fabric called Ferrari F702 "Big Top". Testing has been undertaken by
AWTA for Baytex who are NZ's leading Tent and Marquee Manufacturer and the flammability index
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achieved was 5 (as per FEB). The Fabric on this circus tent is clearly stamped and hallmarked by the
manufacturer, showing that this is indeed the fabric used, therefore satisfies the surface finish
requirements of the NZBC. The testing certificate is provided in Appendix 1 of FEB attached in Section 26 as
Appendix 6

There are no foamed plastics in the circus tent and the wall and the ceiling surface finish requirements do

not apply to the circus tent as it is a membrane structure.

14 Design Scenario 8: Firefighting Operations

14.1 Fire Fighting Operations

The circus tent is expected to be located in public parks and other public places where NZFS ’* e

15.1 Capacity of Means of Escape ®
The following table details the actual egress w@&r crowd 6%16‘ tent which are used in the
<

ASET/RSET calculations:

Circus Door Width (mm)

Tent

3400

floor Exit 2 @ &Oﬁ 3400

Exit 3 % Q 3400
15.2 TravelDistances \
L 2
S 74

e travgl d@ or the occupants in the Zirka circus tent is 36 m (18m along bleachers + 18
used for ASET/RSET calculations.

tal tr &\\K [
15.3 Mo a&a enging fire scenarios using B-risk

Design Fire 1: Fire in Circus Ring
e C/VM2 mode used in B-Risk modelling.
e All the escape doors from the Circus ring are closed until evacuation begins;

Ground Main entrance/exit

e Thecircus ring has been modeled with an aspect ratio of 1:5 using the actual area of 6732 m?;

e This gives a width and length of 31 m with a minimum stud height of 4 m and maximum stud height
of 10 m.
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e All the gaps (Kingpoles, Cupola, Seams and sidewalls ) are modeled as one vent to the outside with
a total area of 4 m?; (details of gaps are provided in vent / leakage drawings attached as Appendix 2
of FEB which is in 26 of this fire report)

e The door openings (1.7 m (wide) x 1.8 m (height))and the triangular openings (1.16 m (wide) x 1.16
(height) = 1.35 m?) above doors are modeled as half open for smoke ventilation ;

e Fast t’ fire modelled, as per C/VM2 Table 2.1;

e FLED 800 MJ/m?, HRRPUA 250 kW/m?

e Doors are modeled to open at 140 seconds (110 seconds (500 kW fire size) + 30 seconds
(notification time)) as per C/VM2 Table 3.3 .

The volume of the tent modeled is 6731 m® which is less than the actual volume of 8013 m3. (L

Design Fire 2: Fire underneath seating %

e As per Design Fire 1 except for the location of fire origin being the space underneh\ s@ating.

15.4 Modelling geometry to determine ASET @ \'
The model of the building was divided into two different@nnected to'edch other via vent opening.

Leakages were modelled as separate wall vents conniting outside.

R@ epresgntmg ring and Room 2 represents
vent. \ erviaL and Visibility were assessed.
The height above the floor at which tena sessed i ures below show the schematic

representation of the model used for the simulatio @ doors are assumed closed until evacuation
which is deemed to commence aftefthe ffire reaches/500 KW.

Below is the screenshot of the model in B-Ri

area underneath seating connecting to each

(=)
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15.5 ASET/RSET Results Challenging Fire: Location 1
Design Fire 1: Fire within Circus Ring

The RSET is determined from the following equation:
RSET = (TD + TN + TPRE) + (TTRAV OR TFLOW)
Where:

T4 = time to detection of fire = 110 seconds, (visual detection) As per C/VM2 Table 3.3 for spaces within
building which have only focused activities (eg, cinemas, theatres and stadiums) occupants are assumed to
start evacuation travel when fire in their space reaches 500 kw. This value is 110 seconds

T, = Notification time applies and this value is 30 seconds as per C/VM2 3.2.2. %L

Tore = time from notification until occupants commence evacuation=0 seconds as discussed i

The travel time is governed by either the time taken to travel to the doorway or the time N all the
occupants to flow through the doorway (whichever is greater). .

Twav = OCcupant travel time to move to a place of safety. Calcula owing the trOMance and

applying the travel speed as determined.
The analysis is for 50% of the occupants i.e 345 out of 69N the main exit;for escape as it is likely that

the occupants would like to move to the main exit wﬁthey would riginally come in from. The

following tables summarises the RSET caIcuIaEior@ buiIdingO scenario.
<

Enclosure of origin

Circus Ring (Room 1)

Travel Time

Horizontal Travel . K
Area @ &O 344 m?
No. of Occupants % Q 345 (50% using main people
@ \ exit 1 for escape)
Density oK@ts in spac \
O
@ . O space as per
information supplied
&&\ from the client)
k factor O 1.4
a factor

O

n/a (as 690 people are  people/m?
expected to occupy the

~

A 0.266
Travel Speed S = k-akD 1.139 m/s
Travel Speed along bleachers 0.85
Max Travel Speed 1.2 m/s
Horizontal Travel Distance Lirav 18 m
Travel Distance along bleachers L 18
ey = L/ Terav (1) 16 seconds
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Tirav = Lerau/S Ui (1) 22 seconds
Flow Time

Occupant Density at door D 1.9 people/m2
Width W 3.4 m
Boundary Layer Width 2x0.15 m
Effective Width W, 3.1 m

F. = (1-aD)kDW, 1.67 person/s People/sec

VM2 (if Fc > 100, 100
persons/min max cap double

leaf)
Queuing Time t, (2) 76
Evacuation time (greater of travel or flow) 76 se6 @ S
Detection time tq 110
Alarm notification time t, seconds
Occupant Pre-movement time e @ seconds
RSET RSET 216 seconds

v

ASET:
Results from B-Risk Simulation are as below: K Q
Visibility in Circus Ring (Room 1) at 2 m abov Qﬂuces \%@ 10 m at 410 seconds.

FED (CO) in Circus Ring (Room 1) excee 8 at 775 sec%

FED (THERMAL) in Circus Ring Roo@:eeded O& seconds.
g

B-Risk mo sults for this fire scenario

Enclosure of origin
(Room 1)

<410 seconds

The following Table summaris

B-Risk Results

ASET (Visibilit@@
y

Note:

T:
The followi

O

reduces to 10 m in Room 1 at 430 seconds.

O
N\
&nmarises the ASET/RSET modelling results for this fire scenario:
B
(Room 1)
ASET <410 seconds
RSET 216 seconds

The ASET/RSET calculations show that the means of escape for the occupants of the building comply with
the NZBC for a challenging fire in this location.
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15.6 ASET/RSET Results Challenging Fire: Location 2
Design Fire 2: Fire underneath seating

The RSET calculation is exactly same as performed for Challenging fire location 1, since the occupants are
only in Room 1 (Circus Ring ). Therefore the ASET is 184 seconds.

ASET:
Results from B-Risk Simulation are as below:

Visibility in Circus Ring (Room 1) at 2 m above floor reduces to less than 10 m at 360 seconds.
FED (CO) in Circus Ring (Room 1) exceeded 0.3 at 765 seconds (L
FED (THERMAL) in Circus Ring (Room 1) exceeded 0.3 at 595 seconds. q%

The following Table summarises the B-Risk modelling results for this fire scenario:

Remote from
origin (Room 1)
B-Risk Results

ASET (Visibility < 10m)’ ®

Note:

(1) Visibility reduces to less than 10 m in Room 1 conds with flrf @underneath the seating.

ASET/RSET:

The following Table summarises the A

for this fire scenario:

Remote from
origin (Room 1)

<360 seconds

RSET @ s\o 216 seconds

the NZBC

Ienglng fire s Iocatlon

The ASET/RSET ? ons sh Qeans of escape for the occupants of the building comply with

17 Structurz! Requirements

Structural requirements need not be assessed for Zirka circus tent provided the tent is located >10 m from
the boundary as detailed in Section 11 of this Fire report .
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18 D1: ACCESS ROUTES (As Applicable to Means of Escape)

Accessible routes to have signs (symbols of access & ) complying with NZBC F8.

The clear width of an accessible route shall be no less than 1200 mm.

19 Compliance Schedule Information

There are ‘Specified Systems’ identified by this fire engineering design which would be required to be listed
on a Compliance Schedule and is attached in Section 23 as Appendix 3.

20 Conclusion

This Verification Method analysis shows that the proposed Zirka Circus tent will achieve ¢

9

the NZ Building Code Clauses C1 — C6 for Protection from Fire as required by the NZ Buildi

This is subject to the assumptions and requirements being met within this report. main requirements
s

of the report are summarised below however the report nee@ be read inG

requirements are met.

1) Emergency lighting is to be installed in the buildinc a&vlred by Fz:ASL Eowever, thereis

ety to ensure all

emergency lighting proposed by the client. The client wishes to haye emgergency lights (Flood lights) to
be located on four king poles of the circug,te ferably not i8kh. The location and the type of
these lights are as shown in the drawingé

as Appendi Section 27 of this fire engineering
report. x
2) All exit door locking devices if any o@an the ope ent flaps should be clearly visible, located

where such a device would norma xpected, to be easily operated without a key or
other security device, and allow oor to op he normal manner.
3) Fire exit signage shall be d throughoutﬁ ilding in compliance with F8/AS1. Exit signage shall

be internally illuminat of the e y lighting system.
4) NZFS requirements a idedin S of this report.

>’ O
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22 Appendix 2: BCA Check sheet for Building Act Section 46

The following assessment is carried out in terms of Gazette Notice #49 of 3 May 2012 published by the
Department of Building and Housing to determine whether the BCA is required to forward a copy of this
fire engineering to the NZFS Engineering Unit (DRU) for comment:

o I N 1
A B C | o | E] F G

The BCA@\

1 Evacuation Scheme in terms of Section 21A of Fire Service Act 1975
a | Gathering of 100 or more persons: v
b | Employment facilities for 10 or more persons: v
¢ | Accommodation for more than 5 persons (other than in 3 or fewer household units): X
d | Hazardous substances present in quantities exceeding the prescribed minimum amounts: X
e | Early childhood facilities (except in household): X
f | Nursing, medical, or geriatric care(except in household): X
g | Specialised care for persons with disabilities (except in household): X
h | Accommodation for persons under lawful detention (except in home or community detention,
Clause 1 (Section 21A of Fire Service Act 1975) applies? v Yes
2 a | Compliance with Building Code Clauses established by Compliance Doc
Protection from Fire:
C/AS1, or C/AS2, or C/AS3 or C/AS4, or C/AS5, or C/AS6, or C/AS7,
Access Routes: D1/AS1 v
Visibility in Escape Routes: F6/AS1 v
Signs: F8 v
Clause 2(a) applies? No
b | Modification or waiver of Clauses C1-6, By ° i the Building Act 2004? No
¢ | Alteration or change of use affects fire §& ecified System) except minor No
work?
Clause 2(b or c) apply? No
3 Clause 1 does not apply to:
a) Single Household Units,
b) Household unit Is and individua&as
c) Internal fit- s fit-outds ¢ se,
d)
Any Claus No
Are th m column F? If yes then the BCA is obliged to forward the building No
conse DRU

&

equired to@a copy of this fire engineering to the NZFS Engineering Unit (DRU) for

22 August 2013
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23 APPENDIX 3 — Compliance Schedule Information

The list of ‘Specified Systems’ below are for this building as identified by this fire engineering design. The

Specified Systems identified below are not a comprehensive list of systems pertaining to the building.

Please ensure that a comprehensive check of all possible systems is carried out when completing the

Compliance Schedule.

The extent of coverage of the specified systems and where appropriate their location is identified on the

attached plan. This should be included with the compliance schedule for the building.

Specified System

Performance
S ENGET

Maintenance

()

Details: Desiggiat
final exit S

2,

Handbook 2007

All final exit doors
to be free of
obstructions both
sides of the door
and not to be
locked or barred.
Any panic furniture
or simple
fastenings should
operate freely to
release door. Full
opening of door
width is required.

Evacuation of
Building Regulations
1992

Compliance
Schedule Handbook
2007

Maintained in a safe
condition: free from
obstructions,
locking, blocking,
barring, storage of
combustibles and
ease of opening at
the final exit.

for crowd type occupancies
Monthly inspections for all
other occupancies with
annual inspection and
maintenance by IQP

By owner/Occupier

Daily: Check doors are not
locked blocked or barred.
Weekly: As daily plus
ensure routes to final exits
do not contain
combustibles and any
fastenings open easily and
door swings to full width of
opening.

By IQP

Yearly: As above, complete
report to owner and
complete required forms.

2 Automatic or Manual | NZBC: F7 By IQP: v
emergency warning Every time whenever the
systems for fire or Modified as circus tent is erected in a
other dangers discussed in FEB new place
Monthly: In accordance
Type 2 Manual call i 7S 4512 Paragrat\
point system @
: In acco
4512 Parag
4 Emergency lighting NZBC: F6, F8 In accordance wi By IQP 4
systems Six mon n accordance
Including illuminated | AS 2293.3: 2005 AS/N 11995 | with Pa%&z and
signs (Emergency escape ti@ Ap, S/NZS 2293.2
lighting and exit accordance with
signs for buildings - &raph 3.3 AS/NZS
Emergency esca 3.2
luminaries an
signs) 6
(ExismgaNZS 6742)
15 Any or all of the following syste atures, so long form part of a building's means of escape from fire, and so long as those
means also contain any or stems or ifled in clauses 1 to 6, 9, and 13: Performance standard = NZBC:C1 - C6, F7,
F8 as appropriate ~
15 Final exits Fire Safety and Daily inspections by owner v

22 August 2013
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15
(4)

Signs for
communicating
information
intended to facilitate
evacuation

NZBC:F8

Signs will be visible
under all
foreseeable
conditions
including
interruption of
mains power.

Immediate
replacement

or refurbishment of
signs if missing,
incorrect or
illegible.

Daily inspections by owner
for crowd type occupancies
Monthly inspections for all
other occupancies with
annual inspection and
maintenance by IQP

By owner/occupier
Monthly: Ensure signs in
place where required, they
are legible and clean and
are illuminated. Record in
log book.

By IQP.

Yearly: As per monthly and
complete report and
required forms.

22 August 2013
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24 APPENDIX 4 — B-Risk RESULTS — CF1

17.1. B-Risk Results — CF1
Design Fire 1: Fire in Circus ring

Tuesday, August 20,2013,04:16 PM
B-RISK Fire Simulator and Design Fire Tool

Input Filename inputl.xml
Base File C:\Users\Owner\Documents\B-

(Ver 2013.12)

RISK\riskdata\basemodel Zirka Circus\basemodel Zirka Circus.xml

User Mode C/VM2

Zirka Circus

Description of Rooms

Circus Room
Room Length (m) =
Room Width (m) =

Room 1

Maximum Room Height (m)
Minimum Room Height (m)
Floor Elevation (m) =
Absolute X Position (m) =
Absolute Y Position (m) =

Room 1 has a sloping ceiling.
Shape Factor (Af/H"2) =

Wall Surface is steel
Wall Density (kg/m3) =
Wall Conductivity (W/m.K) =
Wall Specific Heat (J/kg.
Wall Emissivity =

Wall Thickness (mm) =

(mild)

Ceiling Surface is eel (mild

)
Ceiling Density ( % = K
Ceiling Conducg /m.K
Ceiling Speci at (J/kg
Ceiling Emissi =
Ceiling Th@ss (mm) =
Floor @e is CODCA
Flo ty (kg =
o@nductivit LK) =
Fileo Pecifj€ n@ kg.K)
Emissivi
Sl

or Thick S

g
R " Bleac
Room h%m) =
Ro th®(m) =

g om Height (m)
Room Height (m)
® levation (m) =
(

Absolute X Position (m)
Absolute Y Position (m)
Room 2 has a flat ceiling.
Shape Factor (Af/H"2) =
Wall Surface is steel (mild)
Wall Density (kg/m3) =

Wall Conductivity (W/m.K) =
Wall Specific Heat (J/kg.K) =
Wall Emissivity =

Wall Thickness (mm) =

22 August 2013

SV
N
Lo C}'

7850.0
45.800
460
0.90

2300.0
1.200
880
0.50
100.0

31.00
.00
.50
.50
.000
.000
1.000

w O O K~

110.2

7850.0
45.800
460
0.90
3.0
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Ceiling Surface is steel (mild)

Ceiling Density (kg/m3) = 7850.0
Ceiling Conductivity (W/m.K) = 45.800
Ceiling Specific Heat (J/kg.K) = 460
Ceiling Emissivity = 0.90
Ceiling Thickness (mm) = 3.0
Floor Surface is concrete
Floor Density (kg/m3) = 2300.0
Floor Conductivity (W/m.K) = 1.200
Floor Specific Heat (J/kg.K) = 880
Floor Emissivity = 0.50
Floor Thickness = (mm) 100.0
Wall Vents
Vent 1 Vent above front entran
From room 1 to 3
Front face of room 1
Offset (m) = 14.870
Vent Width (m) = 1.160
Vent Height (m) = 1.160
Vent Sill Height (m) = 1.800
Vent Soffit Height (m) = .960 \
Opening Time (sec) = 0
Closing Time (sec) =
Flow Coefficient (sec) = Q .680
Vent 2 Vent above right door \
From room 1 to 3
Right face of room 1
Offset (m) =
Vent Width (m) = L 2 QO
Vent Height (m) = \ 0
Vent Sill Height \ .800
Vent Soffit Hei = 2.960
Opening Time ( = 110
Closing Timeg(s€e 0
Flow Coeffici@mnt/4(sec) = 0.680
Vent 3 Vent above left
From { o 3
Lef e of roo
s ) = 12.900
Width (m) 1.160
V Height = 1.160
nt Sill Height ) = 1.800
ent Soffjit Height (m) = 2.960
@ Opening TI1 (sec) = 110
\ Cl%ir\@f (sec) = 0
Q FlowgCo cient (sec) = 0.680
4 T¥Door openi f®onh entra
X oom 1 to 3
Frent face of room 1
ffset (m) = 13.800
Vent Width (m) = 1.700
Vent Height (m) = 1.800
Vent Sill Height (m) = 0.000
Vent Soffit Height (m) = 1.800
Opening Time (sec) = 110
Closing Time (sec) = 0
Flow Coefficient (sec) = 0.680
Vent 5 Door opening Right face
From room 1 to 3
Right face of room 1
Offset (m) = 11.800
Vent Width (m) = 1.700
Vent Height (m) = 1.800

22 August 2013
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Vent 6
Vent 7
Vent 8

Vent Sill Height (m) =
Vent Soffit Height (m)
Opening Time (sec)
Closing Time (sec) =
Flow Coefficient (sec)

Door Opening left face

From room 1 to 3

Left face of room 1
Offset (m) =

Vent Width (m) =

Vent Height (m) =
Vent Sill Height (m) =
Vent Soffit Height (m)
Opening Time (sec) =
Closing Time (sec) =
Flow Coefficient (sec)

Bleachers height

From room 1 to 2

Rear face of room 1
Offset (m) =

Vent Width (m) =

Vent Height (m) =

Vent Sill Height (m) =
Vent Soffit Height (m)
Opening Time (sec) =
Closing Time (sec) =
Flow Coefficient (sec)

Vent Type is 3D adhered spill

Balcony Width (m) =
Downstand Depth (m) =

ceiling vent

face of room 1 2
Offset (m)

From room 1 to 3
Rear

0.000
1.800
110

0.680

11.800
1.700
1.800
0.000
1.800
110

0.680

0.000
31.000
1.500
0.000

//‘

5.500
Vent Width (m) 2.000
Vent Height 2.000
Vent Sill He 6.000
Vent So 8.000
Opening e sec = 0
Closing 0
Flow 0.680
Ceiling/Floor Vents
Ambient Cond \
Interior * 21.0
Exteri = 18.0
| (%<:::;?~' )
or Visibility and FED (m) 2.00

odel =
lations assume:

Egress path segments for FED calculations

1. Start Time (sec)
1. End Time (sec)
1. Room

2. Start Time (sec)
2. End Time (sec)
2. Room

3. Start Time (sec)
3. End Time (sec)
3. Room

22 August 2013

FED (CO) C/VM2
reflective signs

0
600
1
600
900
1
900
1200
1

O
S8
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Sprinkler / Detector Parameters

Ceiling Jet model used is NIST JET.

Sprinkler System Reliability 1.000

Sprinkler Probability of Suppression 1.000

Sprinkler Cooling Coefficient 1.000
Smoke Detector Parameters

Smoke Detection System Reliability 1.000
Mechanical Ventilation (to/from outside)
Mechanical Ventilation not installed.

Mech ventilation system reliability 1.000
Description of the Fire
CO Yield pre-flashover(g/g) = 0.040
CO Yield post-flashover(g/g) = 0.400
Soot Yield pre-flashover(g/g) = 070
Soot Yield post-flashover(g/g) = 04140
Flame Emission Coefficient (1/m) = .00
Fuel - Carbon Moles 1.00
Fuel - Hydrogen Moles 2.00
Fuel - Oxygen Moles 0.5
Fuel - Nitrogen Moles 0.

Burning objects are manually positioned

Burning Object No 1

Located in Room Q
Energy Yield (kJ/
CO2 Yield (kg/kg

fu

,‘QO

Fire
20.0
1.500
HCN Yield (kg 0.000
H20 Yield (k uel 0.818
Heat Rele kW/m2 = 250.0
Radiant ractlon 0.35
Fire 0.300
Flre t Length 0.300
t Widt 0.300
ject Helght = 0.000
on, X-c@grdina (m) 15.500
ation, Y— ofdinate (m) = 15.500
oY entrainment) = centre
1s undisturbed
o th coefficient = 0.0469
20000
odel is OFF
Results from Fire Simulation
0 min 00 sec
(0 sec) Room 1 Room 2 Outside
Layer (m) 9.908 1.500
Upper Temp (C) 21.0 21.0
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Lower Temp (C) 21.0 21.0
HRR (kW) 0.0 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.000
0 min 10 sec
(10 sec) Room 1 Room 2 Outside
Layer (m) 9.468 1.500
Upper Temp (C) 21.3 20.9
Lower Temp (C) 21.0 20.9
HRR (kW) 4.7 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.000
0 min 20 sec
(20 sec) Room 1 Room 2 Outside
Layer (m) 9.081 1.500
Upper Temp (C) 21.9 20.9
Lower Temp (C) 21.0 20.9
HRR (kW) 18.8 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path = 0.000 \
0 min 30 sec
(30 sec) Room Room 2 Outsid
Layer (m) 1.500% O
Upper Temp (C) 20.8
Lower Temp (C) 20.8
HRR (kW) 0.
Visibility (m) at 2m 2
FED gases on egre
FED thermal on egr
0 min 40 sec
(40 sec) ‘ Z, Room 2 Outside
Layer (m) 418 1.500
Upper T, 3.3 20.8
Lower ) 21.0 20.8
HRR ) 75.0 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 0.000
thermal 6& s path = 0.000
g
50 se
(50 Room 1 Room 2 Outside
8.121 1.500
emp (C) 24.2 20.8
emp (C) 21.0 20.8
HRR (kW) 117.3 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
1 min 00 sec
(60 sec) Room 1 Room 2 Outside
Layer (m) 7.841 1.500
Upper Temp (C) 25.1 20.8
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Lower Temp (C) 21.0 20.8
HRR (kW) 168.8 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
1 min 10 sec
(70 sec) Room 1 Room 2 Outside
Layer (m) 7.578 1.500
Upper Temp (C) 26.1 20.8
Lower Temp (C) 21.0 20.8
HRR (kW) 229.8 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
1 min 20 sec
(80 sec) Room 1 Room 2 Outside
Layer (m) 7.329 1.500
Upper Temp (C) 27.2 20.7
Lower Temp (C) 21.0 20.7
HRR (kW) 300.2 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path = 0.001 \
1 min 30 sec
(90 sec) Room Room 2 Outsid
Layer (m) 1.5004 O
Upper Temp (C) 20.7
Lower Temp (C) 20.7
HRR (kW) 0.
Visibility (m) at 2m 2
FED gases on egre pat .000
FED thermal on egr pat 0.001
1 min 40 sec K
(100 sec) @ l Room 2 Outside
Layer (m) 866 1.500
Upper T, 9.5 20.7
Lower ) 21.0 20.7
HRR ) 469.0 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 0.000
thermal s path = 0.001
g
&\ Room 1 Room 2 Outside
(m 6.650 1.500
emp (C) 30.6 20.7
emp (C) 21.0 20.7
HRR (kW) 567.5 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
2 min 00 sec
(120 sec) Room 1 Room 2 Outside
Layer (m) 6.444 1.500
Upper Temp (C) 31.8 20.7
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Lower Temp (C) 21.0 20.7
HRR (kW) 675.4 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
2 min 10 sec
(130 sec) Room 1 Room 2 Outside
Layer (m) 6.260 1.500
Upper Temp (C) 33.1 20.6
Lower Temp (C) 21.0 20.6
HRR (kW) 792.6 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 00
FED thermal on egress path .001
2 min 20 sec
(140 sec) Room 1 Room 2 Outside
Layer (m) 6.084 1.500
Upper Temp (C) 34.5 20.6
Lower Temp (C) 21.0 20.6
HRR (kW) 919.2 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path 0.001 \
2 min 30 sec
(150 sec) Room Room 2 Outsid
Layer (m) ) 1.500% O
Upper Temp (C) 20.6
Lower Temp (C) 20.6
HRR (kW) 0.
Visibility (m) at 2m 2
FED gases on egre
FED thermal on egr
2 min 40 sec
(160 sec) Room 2 Outside
Layer (m) 744 1.500
Upper T, 37.3 20.6
Lower ) 21.0 20.6
HRR ) 1200.6 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 00
thermal 6& s path 002
g
&\ Room 1 Room 2 Outside
(m 5.577 1.500
emp (C) 38.9 20.6
emp (C) 21.1 20.6
HRR (kW) 1355.4 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path 0.002
3 min 00 sec
(180 sec) Room 1 Room 2 Outside
Layer (m) 5.411 1.500
Upper Temp (C) 40.5 20.5
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Lower Temp (C) 21.1 20.5
HRR (kW) 1519.6 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
3 min 10 sec
(190 sec) Room 1 Room 2 Outside
Layer (m) 5.247 1.500
Upper Temp (C) 42.2 20.5
Lower Temp (C) 21.1 20.5
HRR (kW) 1693.1 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
3 min 20 sec
(200 sec) Room 1 Room 2 Outside
Layer (m) 5.084 1.500
Upper Temp (C) 44.0 20.5
Lower Temp (C) 21.2 20.5
HRR (kW) 1876.0 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path = 0.002 \
3 min 30 sec
(210 sec) Room 2 Outsid
Layer (m) 1.500@ O
Upper Temp (C) 20.5
Lower Temp (C) 20.5
HRR (kW) 0.
Visibility (m) at 2m 2
FED gases on egre pat .000
FED thermal on egr pat 0.002
3 min 40 sec K
(220 sec) @ l Room 2 Outside
Layer (m) 764 1.500
Upper T, 7.7 20.5
Lower ) 21.3 20.5
HRR ) 2270.0 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 0.000
thermal 6& s path = 0.002
g
&\ Room 1 Room 2 Outside
(m 4.605 1.500
emp (C) 49.7 20.4
emp (C) 21.3 20.4
HRR (kW) 2481.0 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
4 min 00 sec
(240 sec) Room 1 Room 2 Outside
Layer (m) 4.448 1.500
Upper Temp (C) 51.7 20.4
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Lower Temp (C) 21.4 20.4
HRR (kW) 2701.4 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
4 min 10 sec
(250 sec) Room 1 Room 2 Outside
Layer (m) 4.292 1.500
Upper Temp (C) 53.8 20.4
Lower Temp (C) 21.5 20.4
HRR (kW) 2931.3 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
4 min 20 sec
(260 sec) Room 1 Room 2 Outside
Layer (m) 4.1306 1.500
Upper Temp (C) 55.9 20.4
Lower Temp (C) 21.6 20.4
HRR (kW) 3170.4 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path = 0.003 \
4 min 30 sec
(270 sec)
Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) at 2m
FED gases on egre pat .000
FED thermal on egr pat 0.003
4 min 40 sec K
(280 sec) ‘ Z, l Room 2 Outside
Layer (m) 825 1.500
Upper T, 0.3 20.3
Lower ) 21.8 20.3
HRR ) 3677.0 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 0.000
thermal 6& s path = 0.003
g
&\ Room 1 Room 2 Outside
(m 3.666 1.500
emp (C) 62.6 20.3
emp (C) 22.0 20.3
HRR (kW) 3944.3 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
5 min 00 sec
(300 sec) Room 1 Room 2 Outside
Layer (m) 3.504 1.500
Upper Temp (C) 64.9 20.3
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Lower Temp (C) 22.1 20.3
HRR (kW) 4221.0 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
5 min 10 sec
(310 sec) Room 1 Room 2 Outside
Layer (m) 3.339 1.500
Upper Temp (C) 67.3 20.3
Lower Temp (C) 22.3 20.3
HRR (kW) 4507.1 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
5 min 20 sec
(320 sec) Room 1 Room 2 Outside
Layer (m) 3.171 1.500
Upper Temp (C) 69.8 20.3
Lower Temp (C) 22.4 20.3
HRR (kW) 4802.6 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path = 0.003 \
5 min 30 sec
(330 sec) Room 2 Outsid
Layer (m) 1.5009 O
Upper Temp (C) 20.2
Lower Temp (C) 20.2
HRR (kW) 0.
Visibility (m) at 2m 2
FED gases on egre pat .000
FED thermal on egr pat 0.004
5 min 40 sec K
(340 sec) ‘ Z, l Room 2 Outside
Layer (m) 829 1.500
Upper T, 14 .8 20.2
Lower ) 22.7 20.2
HRR ) 5421.6 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 0.000
thermal s path = 0.004
g
&\ Room 1 Room 2 Outside
(m 2.657 1.500
emp (C) 77.4 20.2
emp (C) 22.8 20.2
HRR (kW) 5745.3 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.004
6 min 00 sec
(360 sec) Room 1 Room 2 Outside
Layer (m) 2.487 1.500
Upper Temp (C) 80.5 20.2
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Lower Temp (C) 23.0 20.2
HRR (kW) 6078.2 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.004
6 min 10 sec
(370 sec) Room 1 Room 2 Outside
Layer (m) 2.320 1.500
Upper Temp (C) 83.5 20.2
Lower Temp (C) 23.2 20.2
HRR (kW) 6420.6 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.004
6 min 20 sec
(380 sec) Room 1 Room 2 Outside
Layer (m) 2.157 1.500
Upper Temp (C) 86.5 20.2
Lower Temp (C) 23.5 20.2
HRR (kW) 6772.4 0.0
Visibility (m) at 2m 20+ 20+ @ 0
FED gases on egress path = 0.000
FED thermal on egress path = 0.004 \
6 min 30 sec
(390 sec)
Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) at 2m
FED gases on egre pat .000
FED thermal on egr pat 0.004
6 min 40 sec K
(400 sec) @ l Room 2 Outside
Layer (m) 029 1.500
Upper T, 5.5 20.1
Lower ) 24.1 20.1
HRR ) 7504.0 0.0
i ity (m) at 20+ 20+
ases on’ e ath = 0.000
thermal 6& s path = 0.005
g
&\ Room 1 Room 2 Outside
(m 1.973 1.500
emp (C) 100.0 20.1
emp (C) 24.5 20.1
HRR (kW) 7883.9 0.0
Visibility (m) at 2m 0.57 20+
FED gases on egress path = 0.001
FED thermal on egress path = 0.015
7 min 00 sec
(420 sec) Room 1 Room 2 Outside
Layer (m) 1.922 1.500
Upper Temp (C) 104.3 20.1
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Lower Temp (C) 25.0 20.1
HRR (kW) 8273.2 0.0
Visibility (m) at 2m 0.54 20+
FED gases on egress path = 0.003
FED thermal on egress path = 0.037
7 min 10 sec
(430 sec) Room 1 Room 2 Outside
Layer (m) 1.872 1.500
Upper Temp (C) 108.6 20.1
Lower Temp (C) 25.6 20.1
HRR (kW) 8671.8 0.0
Visibility (m) at 2m 0.52 20+
FED gases on egress path = 0.006
FED thermal on egress path = 0.064
7 min 20 sec
(440 sec) Room 1 Room 2 Outside
Layer (m) 1.823 1.500
Upper Temp (C) 112.9 20.1
Lower Temp (C) 26.3 20.1
HRR (kW) 9079.8 0.0
Visibility (m) at 2m 0.50 20+ @ 0
FED gases on egress path = 0.008
FED thermal on egress path = 0.093 \
7 min 30 sec
(450 sec) Room Room 2 Outsid
Layer (m) 1.500¢ O
Upper Temp (C) 20.0
Lower Temp (C) 20.0
HRR (kW) 4 0.
Visibility (m) at 2m 0% 2
FED gases on egre pat .011
FED thermal on egr pat 0.127
7 min 40 sec K
(460 sec) @ l Room 2 Outside
Layer (m) 731 1.500
Upper T, 121.6 20.0
Lower ) 28.1 20.0
HRR ) 9924.0 0.0
i ity (m) at 0.45 20+
ases on’ e ath = 0.014
thermal 6& s path = 0.166
g
&\ Room 1 Room 2 Outside
(m 1.685 1.500
emp (C) 126.0 20.0
emp (C) 29.1 20.0
HRR (kW) 10360.2 0.0
Visibility (m) at 2m 0.44 20+
FED gases on egress path = 0.017
FED thermal on egress path = 0.209
8 min 00 sec
(480 sec) Room 1 Room 2 Outside
Layer (m) 1.639 1.500
Upper Temp (C) 130.4 20.0
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Lower Temp (C) 30.2 20.0
HRR (kW) 10805.8 0.0
Visibility (m) at 2m 0.42 20+
FED gases on egress path = 0.020
FED thermal on egress path = 0.258
8 min 10 sec
(490 sec) Room 1 Room 2 Outside
Layer (m) 1.593 1.500
Upper Temp (C) 134.9 20.0
Lower Temp (C) 31.2 20.0
HRR (kW) 11260.7 0.0
Visibility (m) at 2m 0.40 20+
FED gases on egress path = 0.024
FED thermal on egress path = 0.313
8 min 20 sec
(500 sec) Room 1 Room 2 Outside
Layer (m) 1.548 1.500
Upper Temp (C) 139.4 20.0
Lower Temp (C) 32.3 20.0
HRR (kW) 11725.0 0.0
Visibility (m) at 2m 0.39 20+ @ 0
FED gases on egress path = 0.028
FED thermal on egress path = 0.375 \
8 min 30 sec
(510 sec) Room 2 Outsid
Layer (m) 1.5004 O
Upper Temp (C) 20.0
Lower Temp (C) 20.0
HRR (kW) 0
Visibility (m) at 2m . 2
FED gases on egre pat .032
FED thermal on egr pat 0.444
8 min 40 sec K
(520 sec) ‘ Z, l Room 2 Outside
Layer (m) 463 1.485
Upper T, 148 .7 47.5
Lower ) 34.1 22.5
HRR ) 12681.8 0.0
i ity (m) at 0.36 0.35
ases on’ e ath = 0.036
thermal 6& s path = 0.520
g
&\ Room 1 Room 2 Outside
(m 1.457 1.455
emp (C) 153.4 45.3
emp (C) 36.7 24.7
HRR (kW) 13174.2 0.0
Visibility (m) at 2m 0.35 0.30
FED gases on egress path = 0.041
FED thermal on egress path = 0.606
9 min 00 sec
(540 sec) Room 1 Room 2 Outside
Layer (m) 1.461 1.429
Upper Temp (C) 158.0 42.2
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Lower Temp (C) 41.3 27.3
HRR (kW) 13676.0 0.0
Visibility (m) at 2m 0.33 0.28
FED gases on egress path = 0.046
FED thermal on egress path = 0.701
9 min 10 sec
(550 sec) Room 1 Room 2 Outside
Layer (m) 1.461 1.403
Upper Temp (C) 162.5 42.0
Lower Temp (C) 47.9 30.7
HRR (kW) 14187.3 0.0
Visibility (m) at 2m 0.32 0.27
FED gases on egress path = 0.051
FED thermal on egress path = 0.805
9 min 20 sec
(560 sec) Room 1 Room 2 Outside
Layer (m) 1.455 1.372
Upper Temp (C) 167.1 44.2
Lower Temp (C) 54.6 34.9
HRR (kW) 14707.8 0.0
Visibility (m) at 2m 0.31 0.26 @ 0
FED gases on egress path = 0.057
FED thermal on egress path = 0.920 \
9 min 30 sec
(570 sec) Room Room 2 Outsid
Layer (m) 1.333¢ O
Upper Temp (C) 47.9
Lower Temp (C) 39.5
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .063
FED thermal on egr pat 1.000
9 min 40 sec K
(580 sec) @ l Room 2 Outside
Layer (m) 435 1.284
Upper T, 177.0 52.2
Lower ) 67.2 44 .3
HRR ) 15777.2 0.0
i ity (m) at 0.29 0.25
ases on’ e ath = 0.070
thermal 6& s path = 1.000
g
&\ Room 1 Room 2 Outside
(m 1.424 1.224
emp (C) 182.1 56.6
emp (C) 73.0 49.1
HRR (kW) 16325.9 0.0
Visibility (m) at 2m 0.29 0.24
FED gases on egress path = 0.076
FED thermal on egress path = 1.000
10 min 00 sec
(600 sec) Room 1 Room 2 Outside
Layer (m) 1.414 1.154
Upper Temp (C) 187.3 60.9
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Lower Temp (C) 78.9 53.6
HRR (kW) 16884.0 0.0
Visibility (m) at 2m 0.28 0.24
FED gases on egress path = 0.084
FED thermal on egress path = 1.000
10 min 10 sec
(610 sec) Room 1 Room 2 Outside
Layer (m) 1.404 1.075
Upper Temp (C) 192.5 65.0
Lower Temp (C) 84.9 57.6
HRR (kW) 17451.5 0.0
Visibility (m) at 2m 0.27 0.23
FED gases on egress path = 0.092
FED thermal on egress path = 1.000
10 min 20 sec
(620 sec) Room 1 Room 2 Outside
Layer (m) 1.393 0.986
Upper Temp (C) 197.7 68.9
Lower Temp (C) 90.5 61.9
HRR (kW) 18028.4 0.0
Visibility (m) at 2m 0.26 0.23 @ 0
FED gases on egress path = 0.100
FED thermal on egress path = 1.000 \
10 min 30 sec
(630 sec) Room 2 Outsid
Layer (m) 0.882¢ O
Upper Temp (C) 72.8
Lower Temp (C) 66.0
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .109
FED thermal on egr pat 1.000
10 min 40 sec K
(640 sec) @ l Room 2 Outside
Layer (m) 372 0.772
Upper T, 08.5 76.5
Lower ) 101.0 70.6
HRR ) 19210.2 0.0
i ity (m) at 0.25 0.22
ases on’ e ath = 0.118
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.356 0.664
emp (C) 214.0 82.1
emp (C) 105.3 75.9
HRR (kW) 19815.3 0.0
Visibility (m) at 2m 0.25 0.22
FED gases on egress path = 0.128
FED thermal on egress path = 1.000
11 min 00 sec
(660 sec) Room 1 Room 2 Outside
Layer (m) 1.333 0.586
Upper Temp (C) 218.8 87.2
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Lower Temp (C) 109.9 81.4
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.24 0.21
FED gases on egress path = 0.139
FED thermal on egress path = 1.000
11 min 10 sec
(670 sec) Room 1 Room 2 Outside
Layer (m) 1.329 0.519
Upper Temp (C) 222.9 92.1
Lower Temp (C) 114.6 85.7
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.23 0.21
FED gases on egress path = 0.150
FED thermal on egress path = 1.000
11 min 20 sec
(680 sec) Room 1 Room 2 Outside
Layer (m) 1.329 0.474
Upper Temp (C) 226.3 95.5
Lower Temp (C) 118.8 89.8
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.23 0.21 @ 0
FED gases on egress path = 0.162
FED thermal on egress path = 1.000 \
11 min 30 sec
(690 sec) Room Room 2 Outsid
Layer (m) 1983 0.450 ¢ O
Upper Temp (C) 98.4
Lower Temp (C) 93.1
HRR (kW) 0.0 0.
Visibility (m) at 2m 0%22 0.
FED gases on egre pat .174
FED thermal on egr pat 1.000
11 min 40 sec K
(700 sec) ‘ Z, l Room 2 Outside
Layer (m) 333 0.455
Upper T, 31.5 100.2
Lower ) 125.6 96.4
HRR ) 20000.0 0.0
i ity (m) at 0.22 0.20
ases on’ e ath = 0.188
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.336 0.448
emp (C) 233.7 101.3
emp (C) 127.8 98.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.21 0.19
FED gases on egress path = 0.202
FED thermal on egress path = 1.000
12 min 00 sec
(720 sec) Room 1 Room 2 Outside
Layer (m) 1.341 0.448
Upper Temp (C) 235.6 102.3
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Lower Temp (C) 129.6 99.9
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.21 0.19
FED gases on egress path = 0.216
FED thermal on egress path = 1.000
12 min 10 sec
(730 sec) Room 1 Room 2 Outside
Layer (m) 1.294 0.422
Upper Temp (C) 237.3 105.1
Lower Temp (C) 127.5 98.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.21 0.18
FED gases on egress path = 0.232
FED thermal on egress path = 1.000
12 min 20 sec
(740 sec) Room 1 Room 2 Outside
Layer (m) 1.248 0.375
Upper Temp (C) 238.4 109.5
Lower Temp (C) 126.3 95.9
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.20 0.18 @ 0
FED gases on egress path = 0.247
FED thermal on egress path = 1.000
12 min 30 sec
(750 sec)
Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) at 2m
FED gases on egre pat
FED thermal on egr pat
12 min 40 sec
(760 sec) @ l Room 2 Outside
Layer (m) 199 0.308
Upper T, 40.2 116.6
Lower ) 127.1 94.5
HRR ) 20000.0 0.0
i ity (m) at 0.20 0.17
ases on’ e ath = 0.279
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.173 0.274
emp (C) 241.0 119.6
emp (C) 127.3 93.6
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.19 0.17
FED gases on egress path = 0.295
FED thermal on egress path = 1.000
13 min 00 sec
(780 sec) Room 1 Room 2 Outside
Layer (m) 1.152 0.239
Upper Temp (C) 241.8 122.1
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Lower Temp (C) 127.4 92.2
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.19 0.17
FED gases on egress path = 0.311
FED thermal on egress path = 1.000
13 min 10 sec
(790 sec) Room 1 Room 2 Outside
Layer (m) 1.130 0.222
Upper Temp (C) 242.5 124.3
Lower Temp (C) 127.1 91.6
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.19 0.16
FED gases on egress path = 0.328
FED thermal on egress path = 1.000
13 min 20 sec
(800 sec) Room 1 Room 2 Outside
Layer (m) 1.111 0.218
Upper Temp (C) 243.2 126.1
Lower Temp (C) 126.4 90.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.19 0.16 @ 0
FED gases on egress path = 0.345
FED thermal on egress path = 1.000 \
13 min 30 sec
(810 sec) Room Room 2 Outsid
Layer (m) 0.164 % O
Upper Temp (C) 127.
Lower Temp (C) 82.2
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .362
FED thermal on egr pat 1.000
13 min 40 sec K
(820 sec) @ l Room 2 Outside
Layer (m) 094 0.122
Upper T, 44.9 127.7
Lower ) 123.4 75.4
HRR ) 20000.0 0.0
i ity (m) at 0.18 0.15
ases on’ e ath = 0.379
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.087 0.102
emp (C) 245.6 127.9
emp (C) 121.4 72.3
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.18 0.15
FED gases on egress path = 0.397
FED thermal on egress path = 1.000
14 min 00 sec
(840 sec) Room 1 Room 2 Outside
Layer (m) 1.075 0.102
Upper Temp (C) 246.2 128.0
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Lower Temp (C) 118.9 73.8
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.18 0.15
FED gases on egress path = 0.415
FED thermal on egress path = 1.000
14 min 10 sec
(850 sec) Room 1 Room 2 Outside
Layer (m) 1.059 0.123
Upper Temp (C) 246.6 128.2
Lower Temp (C) 116.1 76.9
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.18 0.15
FED gases on egress path = 0.433
FED thermal on egress path = 1.000
14 min 20 sec
(860 sec) Room 1 Room 2 Outside
Layer (m) 1.035 0.183
Upper Temp (C) 246.9 128.4
Lower Temp (C) 113.0 82.7
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.18 0.15 @ 0
FED gases on egress path = 0.451
FED thermal on egress path = 1.000 \
14 min 30 sec
(870 sec) Room Room 2 Outsid
Layer (m) 0.225% O
Upper Temp (C) 129.
Lower Temp (C) 82.0
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .470
FED thermal on egr pat 1.000
14 min 40 sec K
(880 sec) ‘ Z, l Room 2 Outside
Layer (m) 008 0.309
Upper T, 47.6 131.1
Lower ) 107.2 84.6
HRR ) 20000.0 0.0
i ity (m) at 0.17 0.14
ases on’ e ath = 0.489
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 0.987 0.387
emp (C) 248.0 130.6
emp (C) 104.8 87.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.17 0.14
FED gases on egress path = 0.508
FED thermal on egress path = 1.000
15 min 00 sec
(900 sec) Room 1 Room 2 Outside
Layer (m) 0.989 0.419
Upper Temp (C) 248.6 132.5
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Lower Temp (C) 103.4 86.6
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.17 0.14
FED gases on egress path = 0.528
FED thermal on egress path = 1.000
15 min 10 sec
(910 sec) Room 1 Room 2 Outside
Layer (m) 0.995 0.433
Upper Temp (C) 249.3 133.1
Lower Temp (C) 102.2 85.3
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.17 0.14
FED gases on egress path = 0.548
FED thermal on egress path = 1.000
15 min 20 sec
(920 sec) Room 1 Room 2 Outside
Layer (m) 0.996 0.452
Upper Temp (C) 249.8 133.4
Lower Temp (C) 101.5 84.7
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.17 0.14 @ 0
FED gases on egress path = 0.569
FED thermal on egress path = 1.000 \
15 min 30 sec
(930 sec) Room Room 2 Ooutsi
Layer (m) D 0.468 @ O
Upper Temp (C) 133.
Lower Temp (C) 84.4
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .589
FED thermal on egr pat 1.000
15 min 40 sec K
(940 sec) @ l Room 2 Outside
Layer (m) 001 0.483
Upper T, 51.0 133.9
Lower ) 100.1 84.2
HRR ) 20000.0 0.0
i ity (m) at 0.16 0.13
ases on’ e ath = 0.610
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.005 0.496
emp (C) 251.4 134.2
emp (C) 100.0 83.3
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.13
FED gases on egress path = 0.631
FED thermal on egress path = 1.000
16 min 00 sec
(960 sec) Room 1 Room 2 Outside
Layer (m) 1.009 0.503
Upper Temp (C) 251.9 134.2
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Lower Temp (C) 99.8 82.6
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.13
FED gases on egress path = 0.653
FED thermal on egress path = 1.000
16 min 10 sec
(970 sec) Room 1 Room 2 Outside
Layer (m) 1.013 0.510
Upper Temp (C) 252.4 134.2
Lower Temp (C) 99.3 82.1
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.13
FED gases on egress path = 0.675
FED thermal on egress path = 1.000
16 min 20 sec
(980 sec) Room 1 Room 2 Outside
Layer (m) 1.015 0.518
Upper Temp (C) 252.9 134.3
Lower Temp (C) 98.7 81.8
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.13 @ 0
FED gases on egress path = 0.697
FED thermal on egress path = 1.000 \
16 min 30 sec
(990 sec) Room 2 Outsid
Layer (m) 0.527 % O
Upper Temp (C) 134.
Lower Temp (C) 81.5
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat 719
FED thermal on egr pat 1.000
16 min 40 sec K
(1000 sec) @ 1 Room 2  Outside
Layer (m) 018 0.536
Upper T, 53.9 134.5
Lower ) 97.6 81.3
HRR ) 20000.0 0.0
i ity (m) at 0.16 0.13
ases on’ e ath = 0.741
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.019 0.544
emp (C) 254 .4 134.6
emp (C) 97.2 81.1
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.13
FED gases on egress path = 0.764
FED thermal on egress path = 1.000
17 min 00 sec
(1020 sec) Room 1 Room 2 Outside
Layer (m) 1.021 0.551
Upper Temp (C) 254.9 134.9
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Lower Temp (C) 96.8 80.9
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.13
FED gases on egress path = 0.787
FED thermal on egress path = 1.000
17 min 10 sec
(1030 sec) Room 1 Room 2 Outside
Layer (m) 1.022 0.559
Upper Temp (C) 255.3 135.1
Lower Temp (C) 96.5 80.8
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.12
FED gases on egress path = 0.810
FED thermal on egress path = 1.000
17 min 20 sec
(1040 sec) Room 1 Room 2 Outside
Layer (m) 1.023 0.566
Upper Temp (C) 255.8 135.4
Lower Temp (C) 96.2 80.7
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.12 @ 0
FED gases on egress path = 0.833
FED thermal on egress path = 1.000 \
17 min 30 sec
(1050 sec) Room 2 Ooutsi
Layer (m) 0.573 & O
Upper Temp (C) 135.
Lower Temp (C) 80.6
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .856
FED thermal on egr pat 1.000
17 min 40 sec K
(1060 sec) @ 1 Room 2  Outside
Layer (m) 026 0.579
Upper T, 56.8 135.8
Lower ) 95.7 80.6
HRR ) 20000.0 0.0
i ity (m) at 0.16 0.12
ases on’ e ath = 0.879
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.027 0.585
emp (C) 257.3 136.1
emp (C) 95.5 80.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.12
FED gases on egress path = 0.903
FED thermal on egress path = 1.000
18 min 00 sec
(1080 sec) Room 1 Room 2 Outside
Layer (m) 1.029 0.590
Upper Temp (C) 257.8 136.3
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Lower Temp (C) 95.4 80.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.12
FED gases on egress path = 0.927
FED thermal on egress path = 1.000

18 min 10 sec
(1090 sec) Room 1 Room 2 Outside
Layer (m) 1.030 0.595
Upper Temp (C) 258.2 136.5
Lower Temp (C) 95.3 80.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.16 0.12

FED gases on egress path = 0.950
FED thermal on egress path = 1.000
18 min 20 sec
(1100 sec) Room 1 Room 2 Outside
Layer (m) 1.031 0.599 \

Upper Temp (C) 258.7 136.8

Lower Temp (C) 95.3 80.5

HRR (kW) 20000.0 0.0

Visibility (m) at 2m 0.16 0.12 @ 0
FED gases on egress path = 0.97

FED thermal on egress path =1

18 min 30 sec
(1110 sec) Room 2 Outsid

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egre pat
FED thermal on egr pa

18 min 40 sec

(1120 sec) @ 1 Room 2 Outside
Layer (m) % Qt 034 0.606

Upper T, 59.6 137.2
Lower ) 95.3 80.6
HRR ) 20000.0 0.0
is@ty (m) at 0.16 0.12

ases on’ e ath = 1.000
thermal 6& s path = 1.000
g
&\ Room 1 Room 2 Outside

n

(m’ 1.035 0.610

emp (C) 260.0 137.4

emp (C) 95.3 80.7
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.15 0.12

FED gases on egress path = 1.000
FED thermal on egress path = 1.000

19 min 00 sec

(1140 sec) Room 1 Room 2 Outside
Layer (m) 1.037 0.613
Upper Temp (C) 260.5 137.7
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Lower Temp (C) 95.4 80.8
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.15 0.12
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
19 min 10 sec
(1150 sec) Room 1 Room 2 Outside
Layer (m) 1.038 0.615
Upper Temp (C) 260.9 137.9
Lower Temp (C) 95.4 80.9
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.15 0.12
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
19 min 20 sec
(1160 sec) Room 1 Room 2 Outside
Layer (m) 1.039 0.618
Upper Temp (C) 261.3 138.1
Lower Temp (C) 95.5 81.0
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.15 0.12 @ 0
FED gases on egress path = 1.000
FED thermal on egress path = 1.000 \
19 min 30 sec
(1170 sec) Room 2 Ooutsi
Layer (m) 0.620% O
Upper Temp (C) 138.
Lower Temp (C) 81.1
HRR (kW) 0.
Visibility (m) at 2m . 0.
FED gases on egre pat .000
FED thermal on egr pat 1.000
19 min 40 sec K
(1180 sec) @ 1 Room 2  Outside
Layer (m) 041 0.623
Upper T, 62.1 138.6
Lower ) 95.8 81.2
HRR ) 20000.0 0.0
i ity (m) at 0.15 0.12
ases on’ e ath = 1.000
thermal 6& s path = 1.000
g
n
Room 1 Room 2 Outside
(m 1.042 0.625
emp (C) 262.5 138.8
emp (C) 95.9 81.4
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.15 0.12
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
20 min 00 sec
(1200 sec) Room 1 Room 2 Outside
Layer (m) 1.043 0.626
Upper Temp (C) 262.9 139.0
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Lower Temp (C) 96.0 81.5
HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.15 0.12
FED gases on egress path = 1.000

FED thermal on egress path = 1.000

Event Log

Simulation Finished.

FED (thermal) Exceeded 0.3 at 490.0 Seconds.

FED(CO) Exceeded 0.3 at 775.0 Seconds.

410 sec. Visibility at 2m above floor reduced to 10 m in room 1
0 sec. Item 1 Fire ignited.

Iteration 1 %
Initial Time-Step 5.00 seconds. q%

Computer Run-Time = 13.2 seconds.

Visibility in Circus Ring (Room 1) at 2 m above floor reduces to less than 10 m at 410@&.

FED (CO) in Circus Ring (Room 1) exceeded 0.3 at 775 seconds @ 0

FED (THERMAL) in Circus Ring (Room 1) exceeded 0.3 at& onds.
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25 APPENDIX 5 — B-Risk RESULTS — CF2

18.1. Branzfire Results — CF2

Design Fire 2: Fire underneath seating

Tuesday, August 20,2013,04:18 PM
B-RISK Fire Simulator and Design Fire Tool (Ver 2013.12)

Input Filename : inputl.xml

Base File : C:\Users\Owner\Documents\B-
RISK\riskdata\basemodel Zirka Circus\basemodel Zirka Circus.xml

User Mode : C/VM2 %
Zirka Circus q

Description of Rooms

Room 1 : Circus Room

Room Length (m) = .00

Room Width (m) = @.OO
Maximum Room Height (m) = .
Minimum Room Height (m) = 4.00
Floor Elevation (m) = \ 0.000
Absolute X Position (m) =
Absolute Y Position (m) =

Room 1 has a sloping ceiling. K
Shape Factor (Af/H"2) = E .

Wall Surface is steel (mild)

Wall Density (kg/m3) =

Wall Conductivity (W/m.K) 45.800
Wall Specific Heat (J/kg. 460
Wall Emissivity = 0.90
Wall Thickness ( = 3.0
Ceiling Surface i 1 (mild) K

Ceiling Densi ) = 7850.0
Ceiling Con y (W/m.K 45.800
Ceiling Spgc eat (J/ S 460
Ceiling siwity = 0.90
Ceilin ess (mm) 3.0

1 ace is confgrete
nsity (k ) 2300.0
Conduct® yi m.K) = 1.200
@or Specifi k (J/kg.K) = 880
oor En@ss@ 0.50
\ = (mm) 100.0

Room®2
th (m) = 31.00
dth (m) = 8.00
Room Height (m) = 1.50
Mi num Room Height (m) = 1.50
Floor Elevation (m) = 0.000
Absolute X Position (m) 0.000
Absolute Y Position (m) = 31.000
Room 2 has a flat ceiling.
Shape Factor (Af/H"2) = 110.2
Wall Surface is steel (mild)
Wall Density (kg/m3) = 7850.0
Wall Conductivity (W/m.K) = 45.800
Wall Specific Heat (J/kg.K) = 460
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Wall Emissivity = 0.90

Wall Thickness (mm) = 3.0
Ceiling Surface is steel (mild)

Ceiling Density (kg/m3) = 7850.0
Ceiling Conductivity (W/m.K) = 45.800
Ceiling Specific Heat (J/kg.K) = 460
Ceiling Emissivity = 0.90
Ceiling Thickness (mm) = 3.0
Floor Surface is concrete

Floor Density (kg/m3) = 2300.0
Floor Conductivity (W/m.K) = 1.200
Floor Specific Heat (J/kg.K) = 880
Floor Emissivity = 0.50

Floor Thickness = (mm) 100.0

Wall Vents %
Vent 1 : Vent above front entran

From room 1 to 3

Front face of room 1 \

Offset (m) = 14.870

Vent Width (m) = 1.160
Vent Height (m) = .160
Vent Sill Height (m) = 800 0

Vent Soffit Height (m) 960
Opening Time (sec) = 10

Closing Time (sec) = 0
Flow Coefficient (sec) = 0.680

Vent 2 : Vent above right door
From room 1 to 3

Right face of room 1 @ Q
Offset (m) 00

Vent Width (m) .160
Vent Height

1 160
1.800
Vent Sofflt el 2.960

Vent Sill Helg
Opening 110

Closing e (sec) 0
Flow Co ient (sec) & 0.680

Vent 3 : Vent above 1

1 to 3
face of
O t 12.900
nt Wldth 1.160
ent Hei (m 1.160
@ Vent Si ight (m) 1.800
\ f elght (m) = 2.960
Ope (sec) = 110
(sec) = 0
@ ff1c1ent (sec) = 0.680
Ve & fron entra
rom room 1 to 3
Front face of room 1
Offset (m) = 13.800
Vent Width (m) = 1.700
Vent Height (m) = 1.800
Vent Sill Height (m) = 0.000
Vent Soffit Height (m) = 1.800
Opening Time (sec) = 110
Closing Time (sec) = 0
Flow Coefficient (sec) = 0.680
Vent 5 : Door opening Right face
From room 1 to 3
Right face of room 1
Offset (m) = 11.800
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Vent Width (m) =

Vent Height (m) =

Vent Sill Height (m) =
Vent Soffit Height (m) =
Opening Time (sec) =
Closing Time (sec) =
Flow Coefficient (sec) =

COoOR POk
@
o
o

Vent 6 : Door Opening left face
From room 1 to 3
Left face of room 1

Offset (m) = 11.800
Vent Width (m) = 1.700
Vent Height (m) = 1.800
Vent Sill Height (m) = 0.000
Vent Soffit Height (m) = 1.800

Opening Time (sec) = 110
Closing Time (sec) = 0
Flow Coefficient (sec) = 0.680
Vent 7 : Bleachers height
From room 1 to 2
Rear face of room 1 \

Offset (m) = 0.000

Vent Width (m) = 31.000

Vent Height (m) = .500 \
Vent Sill Height (m) = 000

Vent Soffit Height (m) = 500

Opening Time (sec) =

Closing Time (sec) = 0
Flow Coefficient (sec) = 0.680
Vent Type is 3D adhered spi plume

Balcony Width (m) 0.900
Downstand Depth (m)

Vent 8 : ceiling vent @ 0
From room 1 to 3
Rear face of ro
Offset (m) 15.500
Vent Wldth .000

2
Vent 0 2.000
Vent Si elgh (m) = 6.000
Vent elght m) 8.000
Openi (sec) 0
Clo ime (sec 0
ficient 0.680
21.0
18.0
50
(m) = 2.00
Asphyxiant gas model = FED (CO) C/VM2
Visibility calculations assume: reflective signs
Egress path segments for FED calculations
1. Start Time (sec) 0
1. End Time (sec) 600
1. Room 1
2. Start Time (sec) 600
2. End Time (sec) 900
2. Room 1
3. Start Time (sec) 900
3. End Time (sec) 1200
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3. Room 1

Sprinkler / Detector Parameters

Ceiling Jet model used is NIST JET.

Sprinkler System Reliability 1.000
Sprinkler Probability of Suppression 1.000
Sprinkler Cooling Coefficient 1.000

Smoke Detector Parameters

Smoke Detection System Reliability 1.000

Mechanical Ventilation (to/from outside) %
Mechanical Ventilation not installed.

Mech ventilation system reliability 1.000 q
Description of the Fire \
CO Yield pre-flashover(g/g) = 040 0\

CO Yield post-flashover(g/g) = 04400
Soot Yield pre-flashover(g/g) = .070
Soot Yield post-flashover(g/g) = 0.140
Flame Emission Coefficient (1/m) = 1.00
Fuel - Carbon Moles 1.0
Fuel - Hydrogen Moles 2.

Fuel - Oxygen Moles K ImE
Fuel - Nitrogen Moles L 2 @
Burning objects are manually positio \
Burning Object No 1
Fire
2
Energy Yield 20.0
CO2 Yield (k uel = K 1.500

HCN Yield fuel) & 0.000

H20 Yiel kg fuel) G 0.818

Heat e ate Per a (kW/m2) = 250.0

Radial ss Fractlo 0.35

Fi tion .300
th

Located in RqQom

F ject Leng .300

o O O

bject .300
e Object = 0.000
catlo nate (m) = 15.500
Locatlon, dinate (m) = 4.000
Flre L for entrainment) = centre
@1 ur is undisturbed
growth coefficient = 0.0469
R (kW) = 20000
Postflasho puts
Postflashover model is OFF.
Results from Fire Simulation
0 min 00 sec
(0 sec) Room 1 Room 2 Outside
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Layer (m) 9.908 1.500
Upper Temp (C) 21.0 21.0
Lower Temp (C) 21.0 21.0
HRR (kW) 0.0 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.000
0 min 10 sec
(10 sec) Room 1 Room 2 Outside
Layer (m) 9.907 1.497
Upper Temp (C) 21.0 23.7
Lower Temp (C) 21.0 21.0
HRR (kW) 0.0 4.7
Visibility (m) at 2m 20+ 4.74
FED gases on egress path = 0.000
FED thermal on egress path = 0.000
0 min 20 sec
(20 sec) Room 1 Room 2 Outside \
Layer (m) 9.571 1.490
Upper Temp (C) 20.9 28.4
Lower Temp (C) 20.9 21.0
HRR (kW) 0.0 18.8
Visibility (m) at 2m 20+ .
FED gases on egress path = 0.000
FED thermal on egress path = 0.000 K
0 min 30 sec
(30 sec) R Room 2» @ ide
Layer (m) 1.48\\
Upper Temp (C) . 33
Lower Temp (C) 20.9 21%
HRR (kW) 0.0
Visibility (m) at &m 20+
FED gases on egre th = 0.000
FED thermal on path = OO
0 min 40 sec @ &
(40 sec) % om 1 Room 2 Outside
Layer \ 8.839 1.466
Upp, (C) 21.0 39.3
o mp (C) 20.9 21.0
* 0.0 75.0
@s ility (m)\ 20+ 0.88
D gas o@e s path = 0.000
FED t \ gress path = 0.000
0 mi S
) Room 1 Room 2 Outside
(m) 8.482 1.452
Upper Temp (C) 21.1 44.0
Lower Temp (C) 20.9 21.0
HRR (kW) 0.0 117.3
Visibility (m) at 2m 20+ 0.69
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
1 min 00 sec
(60 sec) Room 1 Room 2 Outside
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Layer (m) 8.147 1.436
Upper Temp (C) 21.3 49.1
Lower Temp (C) 20.9 21.1
HRR (kW) 0.0 168.8
Visibility (m) at 2m 20+ 0.57
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
1 min 10 sec
(70 sec) Room 1 Room 2 Outside
Layer (m) 7.816 1.420
Upper Temp (C) 21.5 54.2
Lower Temp (C) 20.9 21.2
HRR (kW) 0.0 229.8
Visibility (m) at 2m 20+ 0.49
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
1 min 20 sec
(80 sec) Room 1 Room 2 Outside \
Layer (m) 7.504 1.405
Upper Temp (C) 21.7 59.8
Lower Temp (C) 20.9 21.4
HRR (kW) 0.0 300.
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001 K
1 min 30 sec
(90 sec) Roem Room 2» @ ide
Layer (m) Q 1.39&\
Upper Temp (C) .0 65,
Lower Temp (C) 20.9 21%
HRR (kW) 0.0
Visibility (m) at &m 20+
FED gases on egre th = 0.000
FED thermal on path = OO
1 min 40 sec @
(100 sec) % om 1 Room 2 Outside
Layer \ 6.913 1.380
Upp, (C) 22.4 72.3
o mp (C) 20.9 21.8
* 0.0 469.0
@s ility (m)\ 20+ 0.36
D gas o@e s path = 0.000
FED t \ gress path = 0.001
1 mi S
eC Room 1 Room 2 Outside
(m) 6.638 1.370
Upper Temp (C) 22.7 80.5
Lower Temp (C) 20.9 22.1
HRR (kW) 0.0 567.5
Visibility (m) at 2m 20+ 0.33
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
2 min 00 sec
(120 sec) Room 1 Room 2 Outside
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Layer (m) 6.391 1.363
Upper Temp (C) 23.0 89.0
Lower Temp (C) 20.9 22.5
HRR (kW) 0.0 675.4
Visibility (m) at 2m 20+ 0.31
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
2 min 10 sec
(130 sec) Room 1 Room 2 Outside
Layer (m) 6.161 1.355
Upper Temp (C) 23.4 96.6
Lower Temp (C) 20.8 22.9
HRR (kW) 0.0 792.6
Visibility (m) at 2m 20+ 0.29
FED gases on egress path = 0.000
FED thermal on egress path = 0.001
2 min 20 sec
(140 sec) Room 1 Room 2 Outside \
Layer (m) 5.943 1.347
Upper Temp (C) 23.9 103.2
Lower Temp (C) 20.8 23.3
HRR (kW) 0.0 919.
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.001 K
2 min 30 sec
(150 sec) R Room 2» @ ide
Layer (m) 1.33&\
Upper Temp (C) 4. 119
Lower Temp (C) 20.8 2 3%
HRR (kW) 0.0
Visibility (m) at &m 20+ .
FED gases on egre th = 0.000
FED thermal on path = OO
2 min 40 sec @ &
(160 sec) % om 1 Room 2 Outside
Layer \ 5.525 1.329
Upp, (C) 25.0 118.3
o mp (C) 20.9 24.2
* 0.0 1200.6
@s ility (m)\ 20+ 0.26
D gas o@e s path = 0.000
FED t \ gress path = 0.002
2 mi S
eC Room 1 Room 2 Outside
(m) 5.324 1.320
Upper Temp (C) 25.6 126.1
Lower Temp (C) 20.9 24.7
HRR (kW) 0.0 1355.4
Visibility (m) at 2m 20+ 0.26
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
3 min 00 sec
(180 sec) Room 1 Room 2 Outside
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Layer (m) 5.127 1.312
Upper Temp (C) 26.3 133.9
Lower Temp (C) 20.9 25.1
HRR (kW) 0.0 1519.6
Visibility (m) at 2m 20+ 0.25
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
3 min 10 sec
(190 sec) Room 1 Room 2 Outside
Layer (m) 4.936 1.303
Upper Temp (C) 27.0 141.7
Lower Temp (C) 20.9 25.6
HRR (kW) 0.0 1693.1
Visibility (m) at 2m 20+ 0.25
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
3 min 20 sec
(200 sec) Room 1 Room 2 Outside \
Layer (m) 4.749 1.293
Upper Temp (C) 27.8 149.4
Lower Temp (C) 20.9 26.1
HRR (kW) 0.0 1876
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.002 K
3 min 30 sec
(210 sec) Room 2» @ ide
Layer (m) 4 1.28&\
Upper Temp (C) .0 154
Lower Temp (C) 271. 2
HRR (kW) .
Visibility (m) at &m
FED gases on egre th =
FED thermal on path
3 min 40 sec @
(220 sec) % Room 2 Outside
Layer \ 4.389 1.275
Upp (C) 29.5 164.9
o mp (C) 21.0 27.0
* 0.0 2270.0
@s ility (m)\ 20+ 0.24
D gas o@e s path = 0.000
FED t \ gress path = 0.002
3 mi S
eC Room 1 Room 2 Outside
(m) 4.216 1.266
Upper Temp (C) 30.5 172.5
Lower Temp (C) 21.1 27.5
HRR (kW) 0.0 2481.0
Visibility (m) at 2m 20+ 0.24
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
4 min 00 sec
(240 sec) Room 1 Room 2 Outside
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Layer (m) 4.047 1.256
Upper Temp (C) 31.5 180.2
Lower Temp (C) 21.1 28.0
HRR (kW) 0.0 2701.4
Visibility (m) at 2m 20+ 0.24
FED gases on egress path = 0.000
FED thermal on egress path = 0.002
4 min 10 sec
(250 sec) Room 1 Room 2 Outside
Layer (m) 3.880 1.247
Upper Temp (C) 32.6 187.4
Lower Temp (C) 21.2 28.5
HRR (kW) 0.0 2931.3
Visibility (m) at 2m 20+ 0.23
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
4 min 20 sec
(260 sec) Room 1 Room 2 Outside \
Layer (m) 3.712 1.238
Upper Temp (C) 33.7 193.1
Lower Temp (C) 21.2 28.9
HRR (kW) 0.0 3170
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003 K
4 min 30 sec
(270 sec) R Room 2» @ ide
Layer (m) 1.22&\
Upper Temp (C) 4. 200
Lower Temp (C) 21.3 2
HRR (kW) 0.0
Visibility (m) at &m 20+
FED gases on egre th = 0.000
FED thermal on path = OO
4 min 40 sec @ &
(280 sec) % om 1 Room 2 Outside
Layer \ 3.367 1.218
Upp, (C) 36.0 207.3
o mp (C) 21.4 29.7
* 0.0 3677.0
@s ility (m)\ 20+ 0.23
D gas o@e s path = 0.000
FED t \ gress path = 0.003
4 mi S
eC Room 1 Room 2 Outside
(m) 3.194 1.208
Upper Temp (C) 37.2 214.6
Lower Temp (C) 21.5 30.2
HRR (kW) 0.0 3944.3
Visibility (m) at 2m 20+ 0.22
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
5 min 00 sec
(300 sec) Room 1 Room 2 Outside
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Layer (m) 3.024 1.199
Upper Temp (C) 38.5 221.7
Lower Temp (C) 21.6 30.8
HRR (kW) 0.0 4221.0
Visibility (m) at 2m 20+ 0.22
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
5 min 10 sec
(310 sec) Room 1 Room 2 Outside
Layer (m) 2.859 1.189
Upper Temp (C) 39.9 228.9
Lower Temp (C) 21.7 31.3
HRR (kW) 0.0 4507.1
Visibility (m) at 2m 20+ 0.22
FED gases on egress path = 0.000
FED thermal on egress path = 0.003
5 min 20 sec
(320 sec) Room 1 Room 2 Outside \
Layer (m) 2.699 1.180
Upper Temp (C) 41.4 236.0
Lower Temp (C) 21.8 31.9
HRR (kW) 0.0 4802
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.003 K
5 min 30 sec
(330 sec) R Room 2» @ ide
Layer (m) 1.17\\
Upper Temp (C) . 248
Lower Temp (C) 21.9 320
HRR (kW) 0.0
Visibility (m) at &m 20+ .
FED gases on egre th = 0.000
FED thermal on path = OO
5 min 40 sec @ &
(340 sec) % om 1 Room 2 Outside
Layer \ 2.399 1.161
Upp, (C) 44.6 250.0
o mp (C) 22.0 33.1
* 0.0 5421.6
@s ility (m)\ 20+ 0.22
D gas o@e s path = 0.000
FED t \ gress path = 0.004
5 mi S
eC Room 1 Room 2 Outside
(m) 2.259 1.152
Upper Temp (C) 46.2 256.9
Lower Temp (C) 22.2 33.8
HRR (kW) 0.0 5745.3
Visibility (m) at 2m 20+ 0.22
FED gases on egress path = 0.000
FED thermal on egress path = 0.004
6 min 00 sec
(360 sec) Room 1 Room 2 Outside
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Layer (m) 2.124 1.142
Upper Temp (C) 48.0 263.9
Lower Temp (C) 22.3 34.4
HRR (kW) 0.0 6078.2
Visibility (m) at 2m 20+ 0.21
FED gases on egress path = 0.000
FED thermal on egress path = 0.004
6 min 10 sec
(370 sec) Room 1 Room 2 Outside
Layer (m) 1.989 1.133
Upper Temp (C) 49.8 270.8
Lower Temp (C) 22.5 35.2
HRR (kW) 0.0 6420.6
Visibility (m) at 2m 0.72 0.21
FED gases on egress path = 0.001
FED thermal on egress path = 0.005
6 min 20 sec
(380 sec) Room 1 Room 2 Outside \
Layer (m) 1.855 1.124
Upper Temp (C) 51.6 277.0
Lower Temp (C) 22.7 35.9
HRR (kW) 0.0 6772
Visibility (m) at 2m 0.69
FED gases on egress path = 0.002
FED thermal on egress path = 0.007
6 min 30 sec
(390 sec) R@em Room 2» @ ide
Layer (m) 1.11&\
Upper Temp (C) . 289
Lower Temp (C) 23.0 3
HRR (kW) 0.0
Visibility (m) at &m 0.66
FED gases on egre th = 0.004
FED thermal on path = OO
6 min 40 sec @
(400 sec) % om 1 Room 2 Outside
Layer \ 1.584 1.105
Upp, (C) 55.7 286.8
o mp (C) 23.2 37.6
* 0.0 7504.0
@s ility (m)\ 0.63 0.21
D gas o@e s path = 0.005
FED t \ gress path = 0.012
6 mi S
eC Room 1 Room 2 Outside
(m) 1.450 1.096
Upper Temp (C) 57.7 293.5
Lower Temp (C) 23.6 38.8
HRR (kW) 0.0 7883.9
Visibility (m) at 2m 0.60 0.21
FED gases on egress path = 0.007
FED thermal on egress path = 0.015
7 min 00 sec
(420 sec) Room 1 Room 2 Outside
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Layer (m) 1.345 1.084
Upper Temp (C) 59.8 300.3
Lower Temp (C) 24.6 40.3
HRR (kW) 0.0 8273.2
Visibility (m) at 2m 0.58 0.21
FED gases on egress path = 0.009
FED thermal on egress path = 0.019
7 min 10 sec
(430 sec) Room 1 Room 2 Outside
Layer (m) 1.247 1.071
Upper Temp (C) 61.9 307.1
Lower Temp (C) 26.0 43.2
HRR (kW) 0.0 8671.8
Visibility (m) at 2m 0.55 0.20
FED gases on egress path = 0.011
FED thermal on egress path = 0.022
7 min 20 sec
(440 sec) Room 1 Room 2 Outside \
Layer (m) 1.155 1.059
Upper Temp (C) 64.1 314.0
Lower Temp (C) 28.0 49.4
HRR (kW) 0.0 9079
Visibility (m) at 2m 0.53
FED gases on egress path = 0.013
FED thermal on egress path = 0.027 K
7 min 30 sec
(450 sec) Rog Room 2» @ ide
Layer (m) ] ) 1.04&\
Upper Temp (C) 6. 324,
Lower Temp (C) 30.7 5
HRR (kW) 0.0
Visibility (m) at &m 0.51
FED gases on egre th = 0.015
FED thermal on path = 00
7 min 40 sec @
(460 sec) % om 1 Room 2 Outside
Layer \ 1.044 1.045
Upp (C) 69.2 329.4
o mp (C) 33.9 73.5
* 0.0 9924.0
@s ility (m)\ 0.49 0.20
D gas o@e s path = 0.018
FED t \ gress path = 0.037
7 mi S
eC Room 1 Room 2 Outside
(m) 1.046 1.046
Upper Temp (C) 72.5 337.3
Lower Temp (C) 37.6 90.2
HRR (kW) 0.0 10360.2
Visibility (m) at 2m 0.46 0.20
FED gases on egress path = 0.020
FED thermal on egress path = 0.044
8 min 00 sec
(480 sec) Room 1 Room 2 Outside
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Layer (m) 1.044 1.044
Upper Temp (C) 75.9 347.7
Lower Temp (C) 41.7 105.7
HRR (kW) 0.0 10805.8
Visibility (m) at 2m 0.44 0.20
FED gases on egress path = 0.023
FED thermal on egress path = 0.051
8 min 10 sec
(490 sec) Room 1 Room 2 Outside
Layer (m) 1.039 1.039
Upper Temp (C) 79.6 356.6
Lower Temp (C) 45.7 119.8
HRR (kW) 0.0 11260.7
Visibility (m) at 2m 0.42 0.20
FED gases on egress path = 0.026
FED thermal on egress path = 0.060
8 min 20 sec
(500 sec) Room 1 Room 2 Outside \
Layer (m) 1.031 1.033
Upper Temp (C) 83.7 365.5
Lower Temp (C) 49.7 133.2
HRR (kW) 0.0 1172
Visibility (m) at 2m 0.40 .
FED gases on egress path = 0.030
FED thermal on egress path = 0.071 K
8 min 30 sec
(510 sec) Room 2» @ ide
Layer (m) 1.02\\
Upper Temp (C) 374
Lower Temp (C) 1
HRR (kW) 4
Visibility (m) at &m
FED gases on egre th =
FED thermal on path
8 min 40 sec
(520 sec) % Room 2 Outside
Layer \ 0.999 1.011
Upp, (C) 91.9 381.9
(¢} mp (C) 57.1 155.9
* 0.0 12681.8
@s ility (m)\ 0.37 0.19
D gas o@e s path = 0.038
FED t \ gress path = 0.098
8 mi e
eC Room 1 Room 2 Outside
(m) 0.985 1.000
Upper Temp (C) 96.4 385.8
Lower Temp (C) 60.5 165.1
HRR (kW) 0.0 13174.2
Visibility (m) at 2m 0.36 0.19
FED gases on egress path = 0.042
FED thermal on egress path = 0.115
9 min 00 sec
(540 sec) Room 1 Room 2 Outside
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Layer (m) 0.989 0.990
Upper Temp (C) 100.9 394.1
Lower Temp (C) 63.6 174.8
HRR (kW) 0.0 13676.0
Visibility (m) at 2m 0.34 0.19
FED gases on egress path = 0.047
FED thermal on egress path = 0.135
9 min 10 sec
(550 sec) Room 1 Room 2 Outside
Layer (m) 0.977 0.977
Upper Temp (C) 105.1 402.3
Lower Temp (C) 66.8 184.6
HRR (kW) 0.0 14187.3
Visibility (m) at 2m 0.33 0.19
FED gases on egress path = 0.052
FED thermal on egress path = 0.158
9 min 20 sec
(560 sec) Room 1 Room 2 Outside \
Layer (m) 0.965 0.965
Upper Temp (C) 109.3 410.5
Lower Temp (C) 69.8 194.2
HRR (kW) 0.0 14707
Visibility (m) at 2m 0.32
FED gases on egress path = 0.058
FED thermal on egress path = 0.185 K
9 min 30 sec
(570 sec) Room 2» @ ide
Layer (m) 0.95\\
Upper Temp (C) . 418
Lower Temp (C) 72.5 2
HRR (kW) 0.0 '8
Visibility (m) at &m 0.30
FED gases on egre th = 0.064
FED thermal on path = Oo
9 min 40 sec @
(580 sec) % om 1 Room 2 Outside
Layer \ 0.938 0.941
Upp (C) 117.6 426.7
o mp (C) 75.0 212.7
* 0.0 15777.2
@s ility (m)\ 0.29 0.18
D gas o@e s path = 0.070
FED t \ gress path = 0.250
9 mi 50mse
a- Room 1 Room 2 Outside
Layend (m) 0.915 0.927
Upper Temp (C) 121.6 434.5
Lower Temp (C) 78.0 221.2
HRR (kW) 0.0 16325.9
Visibility (m) at 2m 0.28 0.18
FED gases on egress path = 0.077
FED thermal on egress path = 0.288
10 min 00 sec
(600 sec) Room 1 Room 2 Outside
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Layer (m) 0.908 0.912
Upper Temp (C) 125.6 441.7
Lower Temp (C) 81.1 228.1
HRR (kW) 0.0 16884.0
Visibility (m) at 2m 0.27 0.17
FED gases on egress path = 0.085
FED thermal on egress path = 0.332
10 min 10 sec
(610 sec) Room 1 Room 2 Outside
Layer (m) 0.894 0.902
Upper Temp (C) 129.5 449.8
Lower Temp (C) 84.0 236.7
HRR (kW) 0.0 17451.5
Visibility (m) at 2m 0.26 0.17
FED gases on egress path = 0.093
FED thermal on egress path = 0.380
10 min 20 sec
(620 sec) Room 1 Room 2 Outside \
Layer (m) 0.888 0.887
Upper Temp (C) 133.5 457.8
Lower Temp (C) 86.5 245.5
HRR (kW) 0.0 1802
Visibility (m) at 2m 0.26
FED gases on egress path = 0.101
FED thermal on egress path = 0.433 K
10 min 30 sec
(630 sec) Rog Room 2» @ ide
Layer (m) 0 ‘ 0.87&\
Upper Temp (C) .3 465
Lower Temp (C) 88.8 2
HRR (kW) 0.0 43
Visibility (m) at &m 0.25
FED gases on egre th = 0.111
FED thermal on path = 00
10 min 40 sec @
(640 sec) % om 1 Room 2 Outside
Layer \ 0.863 0.862
Upp (C) 141.2 473.4
o mp (C) 91.1 262.6
* 0.0 19210.2
@s ility (m)\ 0.24 0.16
D gas o@e s path = 0.120
FED t \ gress path = 0.557
10 min S
eC Room 1 Room 2 Outside
g (m) 0.868 0.848
Upper Temp (C) 145.3 479.8
Lower Temp (C) 93.0 267.9
HRR (kW) 0.0 19815.3
Visibility (m) at 2m 0.23 0.16
FED gases on egress path = 0.131
FED thermal on egress path = 0.629
11 min 00 sec
(660 sec) Room 1 Room 2 Outside
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Layer (m) 0.846 0.841
Upper Temp (C) 149.3 479.9
Lower Temp (C) 95.3 273.1
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.22 0.16
FED gases on egress path = 0.142
FED thermal on egress path = 0.707

11 min 10 sec
(670 sec) Room 1 Room 2 Outside
Layer (m) 0.849 0.835
Upper Temp (C) 152.9 483.5
Lower Temp (C) 97.4 274.8
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.22 0.16

11 min 20 sec
(680 sec) Room 1 Room 2 Outside

FED gases on egress path = 0.155 %
FED thermal on egress path = 0.793 :

Layer (m) 0.844 0.832
Upper Temp (C) 156.1 485.5 \
Lower Temp (C) 99.9 278.3
HRR (kW) 0.0 2000

Visibility (m) at 2m 0.21 .

FED gases on egress path = 0.
FED thermal on egress path =

11 min 30 sec
(690 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at &m

FED gases on egre th = 0.

FED thermal on path

11 min 40 sec &
(700 sec) % Room 2 Outside
Layer \ 0.830 0.832
Up ) \ 161.3 488.3

99.8 284.1

D, (C
o mp (C) .
* 0.0 20000.0
@s ility (m)\ 0.20 0.15
D gas o@e s path = 0.196
FED K\ gress path = 1.000
eC

11 min e
Room 1 Room 2 Outside

af (m) 0.864 0.830
Upper Temp (C) 163.5 489.2
Lower Temp (C) 101.9 285.3
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.20 0.15
FED gases on egress path = 0.211
FED thermal on egress path = 1.000
12 min 00 sec
(720 sec) Room 1 Room 2 Outside
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Layer (m) 0.818 0.826
Upper Temp (C) 166.1 488.8
Lower Temp (C) 96.7 282.7
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.19 0.15
FED gases on egress path = 0.227
FED thermal on egress path = 1.000
12 min 10 sec
(730 sec) Room 1 Room 2 Outside
Layer (m) 0.825 0.826
Upper Temp (C) 168.9 488.5
Lower Temp (C) 95.2 281.0
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.18 0.15
FED gases on egress path = 0.243
FED thermal on egress path = 1.000
12 min 20 sec
(740 sec) Room 1 Room 2 Outside \
Layer (m) 0.821 0.825
Upper Temp (C) 170.8 489.2
Lower Temp (C) 95.8 281.9
HRR (kW) 0.0 2000
Visibility (m) at 2m 0.18
FED gases on egress path = 0.259
FED thermal on egress path = 1.000 K
12 min 30 sec
(750 sec) Room 2» @ ide
Layer (m) 0 0.82\\
Upper Temp (C) 2. 489
Lower Temp (C) 95.2 2
HRR (kW) 0.0 70
Visibility (m) at &m 0.17
FED gases on egre th = 0.275
FED thermal on path = 10
12 min 40 sec @
(760 sec) % om 1 Room 2 Outside
Layer \ 0.821 0.823
Upp (C) 174.3 490.5
o mp (C) 95.0 281.9
* 0.0 20000.0
@s ility (m)\ 0.17 0.16
D gas o@e s path = 0.292
FED t \ gress path = 1.000
12 min S
eC Room 1 Room 2 Outside
g (m) 0.805 0.817
Upper Temp (C) 175.2 491.5
Lower Temp (C) 95.5 281.9
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.17 0.16
FED gases on egress path = 0.308
FED thermal on egress path = 1.000
13 min 00 sec
(780 sec) Room 1 Room 2 Outside
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Layer (m) 0.806
Upper Temp (C) 176.4
Lower Temp (C) 95.8
HRR (kW) 0.0
Visibility (m) at 2m 0.16
FED gases on egress path = 0.326
FED thermal on egress path = 1.000
13 min 10 sec
(790 sec) Room 1
Layer (m) 0.812
Upper Temp (C) 177.5
Lower Temp (C) 95.6
HRR (kW) 0.0
Visibility (m) at 2m 0.16
FED gases on egress path = 0.343
FED thermal on egress path = 1.000
13 min 20 sec
(800 sec) Room 1
Layer (m) 0.793
Upper Temp (C) 178.0
Lower Temp (C) 94 .4
HRR (kW) 0.0
Visibility (m) at 2m 0.16

FED gases on egress path = 0.361
FED thermal on egress path = 1.000

13 min 30 sec
(810 sec)

Layer (m) 0
Upper Temp (C) .
Lower Temp (C) .
HRR (kW) .
Visibility (m) at &m .

FED gases on egre th =

FED thermal on path O
13 min 40 sec @

(820 sec) % om 1
Layer \ 0.778
Upp (C) 179.2
o mp (C) 91.7
*
) @

0.0
sWpility (m

D gas, o@s path = 0.397
FED t \ gress path = 1.000
13

a
eC

0.16

g (m) 0.810

Upper Temp (C) 180.3

Lower Temp (C) 89.6

HRR (kW) 0.0

Visibility (m) at 2m 0.15

FED gases on egress path = 0.416

FED thermal on egress path = 1.000
14 min 00 sec

(840 sec) Room 1
22 August 2013

0.816
491.5
278.6

20000.0

0.17

Room 2

0.817
490.9
277.1

20000.0

0.17

Room 2

0.812
490.4
275.4
2000

Room 2

0.809
489.0
262.0
20000.0
0.17

Room 2

0.809
488.2
252.4
20000.0
0.17

Room 2

SV
ND
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Layer (m) 0.774 0.802
Upper Temp (C) 179.9 487.5
Lower Temp (C) 87.7 244.5
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.15 0.17
FED gases on egress path = 0.435
FED thermal on egress path = 1.000
14 min 10 sec
(850 sec) Room 1 Room 2 Outside
Layer (m) 0.805 0.802
Upper Temp (C) 181.1 486.8
Lower Temp (C) 85.7 235.0
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.15 0.17
FED gases on egress path = 0.454
FED thermal on egress path = 1.000
14 min 20 sec
(860 sec) Room 1 Room 2 Outside \
Layer (m) 0.771 0.797
Upper Temp (C) 180.7 486.2
Lower Temp (C) 83.9 227.6
HRR (kW) 0.0 2000
Visibility (m) at 2m 0.15
FED gases on egress path = 0.473
FED thermal on egress path = 1.000 K
14 min 30 sec
(870 sec) Room 2» @ ide
Layer (m) 0 0.79K\
Upper Temp (C) . 485,
Lower Temp (C) 81.9 21
HRR (kW) 0.0 70
Visibility (m) at &m 0.15
FED gases on egre th = 0.493
FED thermal on path = 10
14 min 40 sec @
(880 sec) % om 1 Room 2 Outside
Layer \ 0.770 0.799
Upp (C) 181.3 485.6
o mp (C) 80.9 215.0
* 0.0 20000.0
sWoility (m)\ 0.15 0.17
D gas o@e s path = 0.513
FED t \ gress path = 1.000
14 min e
eC Room 1 Room 2 Outside
af (m) 0.764 0.788
Upper Temp (C) 181.2 485.8
Lower Temp (C) 79.4 213.3
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.15 0.17
FED gases on egress path = 0.534
FED thermal on egress path = 1.000
15 min 00 sec
(900 sec) Room 1 Room 2 Outside
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Layer (m) 0.795
Upper Temp (C) 182.5
Lower Temp (C) 78.3
HRR (kW) 0.0
Visibility (m) at 2m 0.14
FED gases on egress path = 0.555
FED thermal on egress path = 1.000
15 min 10 sec
(910 sec) Room 1
Layer (m) 0.782
Upper Temp (C) 182.3
Lower Temp (C) 77.2
HRR (kW) 0.0
Visibility (m) at 2m 0.14
FED gases on egress path = 0.575
FED thermal on egress path = 1.000
15 min 20 sec
(920 sec) Room 1
Layer (m) 0.782
Upper Temp (C) 182.9
Lower Temp (C) 76.6
HRR (kW) 0.0
Visibility (m) at 2m 0.14

FED gases on egress path = 0.597
FED thermal on egress path = 1.000

15 min 30 sec
(930 sec)

Layer (m) 0
Upper Temp (C) .
Lower Temp (C) .
HRR (kW) .
Visibility (m) at &m .

FED gases on egre th =
FED thermal on

15 min 40 sec

(940 sec) % om 1

Layer \ 0.782

Upp (C) 183.8

o mp (C) .

0.0

@s ility (m’)\g2> 0.14

D gas o@e s path = 0.640
FED K\ gress path = 1.000
eC

15 min e

af” (m) 0.767
Upper Temp (C) 183.6
Lower Temp (C) 74.7
HRR (kW) 0.0
Visibility (m) at 2m 0.14

FED gases on egress path = 0.662
=1.0

FED thermal on egress path .000
16 min 00 sec

(960 sec) Room 1
22 August 2013

0.796
486.0
207.8
20000.0
0.17
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0.789
486.7
204.5
20000.0
0.17

Room 2

0.793
486.8
204.2
2000

Room 2

0.794
488.0
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0.17

Room 2

0.788
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0.17
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Layer (m) 0.769 0.795
Upper Temp (C) 184.3 488.3
Lower Temp (C) 74.4 198.3
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.685
FED thermal on egress path = 1.000
16 min 10 sec
(970 sec) Room 1 Room 2 Outside
Layer (m) 0.764 0.785
Upper Temp (C) 184.4 489.0
Lower Temp (C) 73.7 198.0
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.707
FED thermal on egress path = 1.000
16 min 20 sec
(980 sec) Room 1 Room 2 Outside \
Layer (m) 0.764 0.793
Upper Temp (C) 185.1 489.1
Lower Temp (C) 73.4 195.1
HRR (kW) 0.0 2000
Visibility (m) at 2m 0.14
FED gases on egress path = 0.730
FED thermal on egress path = 1.000 K
16 min 30 sec
(990 sec) Room 2» @ ide
Layer (m) 0 0.78\\
Upper Temp (C) . 488,
Lower Temp (C) 72.8 1
HRR (kW) 0.0 70
Visibility (m) at &m 0.14
FED gases on egre th = 0.753
FED thermal on path = 10
16 min 40 sec @
(1000 sec)% om 1 Room 2 Outside
Layer \ 0.786 0.790
Upp (C) 186.5 490.0
o mp (C) 72.4 192.9
* 0.0 20000.0
@s ility (m)\ 0.14 0.17
D gas o@e s path = 0.776
\ gress path = 1.000
16 min
Room 1 Room 2 Outside
0.778 0.785
Upper Temp (C) 186.7 490.8
Lower Temp (C) 72.4 192.4
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.799
FED thermal on egress path = 1.000
17 min 00 sec
(1020 sec) Room 1 Room 2 Outside
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Layer (m) 0.786 0.790
Upper Temp (C) 187.3 490.8
Lower Temp (C) 72.3 192.4
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.823
FED thermal on egress path = 1.000
17 min 10 sec
(1030 sec) Room 1 Room 2 Outside
Layer (m) 0.764 0.784
Upper Temp (C) 187.1 491.3
Lower Temp (C) 72.4 192.9
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.847
FED thermal on egress path = 1.000
17 min 20 sec
(1040 sec) Room 1 Room 2 Outside \
Layer (m) 0.768 0.791
Upper Temp (C) 187.9 491.5
Lower Temp (C) 72.3 190.7
HRR (kW) 0.0 2000
Visibility (m) at 2m 0.14
FED gases on egress path = 0.870
FED thermal on egress path = 1.000 K
17 min 30 sec
(1050 sec) Room 2» @ ide
Layer (m) 0 0.77\\
Upper Temp (C) . 4940,
Lower Temp (C) 71.7 1
HRR (kW) 0.0 4]
Visibility (m) at &m 0.14
FED gases on egre th = 0.895
FED thermal on path = 10
17 min 40 sec @
(1060 sec)% om 1 Room 2 Outside
Layer \ 0.787 0.788
Upp, (C) 189.1 492.2
o mp (C) 71.3 188.0
* 0.0 20000.0
@s ility (m)\ 0.13 0.17
D gas o@e s path = 0.919
\ gress path = 1.000
17 min
Room 1 Room 2 Outside
0.778 0.783
Upper Temp (C) 189.1 493.0
Lower Temp (C) 71.3 188.0
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 0.943
FED thermal on egress path = 1.000
18 min 00 sec
(1080 sec) Room 1 Room 2 Outside
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Layer (m) 0.791 0.782
Upper Temp (C) 189.6 492.6
Lower Temp (C) 71.6 189.0
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 0.968
FED thermal on egress path = 1.000
18 min 10 sec
(1090 sec) Room 1 Room 2 Outside
Layer (m) 0.761 0.783
Upper Temp (C) 189.3 493.6
Lower Temp (C) 72.3 192.6
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 0.992
FED thermal on egress path = 1.000
18 min 20 sec
(1100 sec) Room 1 Room 2 Outside \
Layer (m) 0.782 0.783
Upper Temp (C) 190.3 494.3
Lower Temp (C) 73.3 193.5
HRR (kW) 0.0 2000
Visibility (m) at 2m 0.13
FED gases on egress path = 1.000
FED thermal on egress path = 1.000 K
18 min 30 sec
(1110 sec) R Room 2» @ ide
Layer (m) 0.78\\
Upper Temp (C) .5 495
Lower Temp (C) 73.3 1
HRR (kW) 0.0 70
Visibility (m) at &m 0.13
FED gases on egre th = 1.000
FED thermal on path = 10
18 min 40 sec @
(1120 sec)% om 1 Room 2 Outside
Layer \ 0.755 0.789
Upp (C) 190.8 495.2
o mp (C) 73.1 192.7
* 0.0 20000.0
@s ility (m)\ 0.13 0.17
D gas o@e s path = 1.000
FED t \ gress path = 1.000
18 min 5
e Room 1 Room 2 Outside
i (m) 0.788 0.784
Upper Temp (C) 191.8 495.2
Lower Temp (C) 73.0 191.5
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
19 min 00 sec
(1140 sec) Room 1 Room 2 Outside
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Layer (m) 0.755 0.779
Upper Temp (C) 191.3 495.5
Lower Temp (C) 72.6 190.7
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
19 min 10 sec
(1150 sec) Room 1 Room 2 Outside
Layer (m) 0.788 0.786
Upper Temp (C) 192.6 495.5
Lower Temp (C) 72.6 190.5
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
19 min 20 sec
(1160 sec) Room 1 Room 2 Outside \
Layer (m) 0.783 0.780
Upper Temp (C) 192.7 495.8
Lower Temp (C) 73.6 192.9
HRR (kW) 0.0 2000
Visibility (m) at 2m 0.13
FED gases on egress path = 1.000
FED thermal on egress path = 1.000 K
19 min 30 sec
(1170 sec) Room 2» @ ide
Layer (m) 0 0.77&\
Upper Temp (C) . 495
Lower Temp (C) 73.3 1
HRR (kW) 0.0 70
Visibility (m) at &m 0.13
FED gases on egre th = 1.000
FED thermal on path = 10
19 min 40 sec @
(1180 sec)% om 1 Room 2 Outside
Layer \ 0.788 0.786
Upp (C) 193.6 496.8
o mp (C) 73.5 193.8
* 0.0 20000.0
@s ility (m)\ 0.13 0.17
D gas o@e s path = 1.000
\ gress path = 1.000
19 min
Room 1 Room 2 Outside
0.785 0.776
Upper Temp (C) 193.6 496.6
Lower Temp (C) 73.9 194.8
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 1.000
FED thermal on egress path = 1.000
20 min 00 sec
(1200 sec) Room 1 Room 2 Outside
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Layer (m) 0.759 0.780
Upper Temp (C) 193.4 497.5
Lower Temp (C) 74.1 196.5
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.13 0.17
FED gases on egress path = 1.000

FED thermal on egress path = 1.000

Event Log

Simulation Finished.

FED(thermal) Exceeded 0.3 at 595.0 Seconds.

FED(CO) Exceeded 0.3 at 765.0 Seconds.

10 sec. Visibility at 2m above floor reduced to 10 m in room 2
0 sec. Item 1 Fire ignited.

qu’
ND

Initial Time-Step = 5.00 seconds.
Computer Run-Time = 8.3 seconds.

Visibility in Circus Ring (Room 1) at 2 m above floor reduces to le an 10 m at 36 %ds.
FED (CO) in Circus Ring (Room 1) exceeded 0.3 at 765 sec

FED (THERMAL) in Circus Ring (Room 1) exceeded 0.3 t&conds.

22 August 2013 Page 71 of 74







UUUUU

ZIRKA GIRCUS
v

SV
ND

FEB


Home Office
Text Box
2


FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

20 May 2013 DRAFT for discussion Fire Engineering Brief

FEB 14 June 2013 DLS For Approval Fire Engineering Brief

XN
®® O

Prepared by: 6 Rewe&@
Debbie Scott 6 &Oﬁ Peter Reddin

Principal Fire Engin Senior Fire Engineer

ME Dist (F"e) F'PENZ ME (Fire), PMSFPE, MIPENZ, CPEng

,\\o
O‘\

CONFIRE

OnFire Consulting Limited
477 Alexandra Street, PO Box 226, Te Awamutu 3840, New Zealand
Phone: 07 870 6411 Fax: 07 870 6412
Email: info@onfire.co.nz; www.onfire.co.nz

14 June 2013 Page 2 of 11



mailto:xxxx@xxxxxx.xx.xx
http://www.onfire.co.nz/

Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

Table of Contents

Y U1 0 1 U RPN 4

2 INTRODUCTION....cciittietentteeeteesntessnte s et s et se st e s sae e ss e e s e et s e sae s e s an e s s an e s e n e sesa e s e sasasesnesasaesasaaassnnesasnesasnesasansnsnnanen 4

3 BUILDING IMPORTANCE LEVEL AND RISK GROUPS.........coioreiiietiittiinttneetnsetessnnsssae e ssee e s e e s e e s snesesaesssnnenes 4

4 FIRE ENGINEERING BRIEF (FEB).......ccoceruirtrneesueninstnssessininsssssessnsssssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 5
4.1 COMPLIANCE IMIETHODOLOGY ..uviiutieutiiutesiteiiee it ettt et st saeseae et st et e st e saaesae s sae e saeeabseatssaessaasebs et e e be e beenaeenaesaeesas 5
4.2 PROPOSED IMPROVEMENTS TO THE MEANS OF ESCAPE FOR THE TENT

4.3 RELEVANT DESIGN FIRE SCENARIOS IN ACCORDANCE WITH C/VM2 ...ttt et ettt et eteseveeereeeteeeavee s
4.4 CHALLENGING FIRE +vvvteeeseesuurrureeeessasasssneeesesssassssssesessssssssssssesssasssssssssessssssssssnssessssssnsssseessssssssssssessesssns

4.5 C/VM2 DESIGN FIRE SCENARIO LIFE SAFETY RULES AND PARAMETERS 7

4.6 C/VM2 DESIGN FIRE CHARACTERISTICS: PRE-FLASHOVER FIRES
4.7 B RISK SETUP .ettiieeiiittttee e e e e ettt et e e e s ettt e e e s et ee e e e e e s e sanseeeeeeeeesannnraeeeeessannnnnenesesssennnnnenee dgord

5 MOVEMENT OF PEOPLE ........cciiisssssssssssssssssssssssssssssssssses
51 OCCUPANT LOADS.....ceteiiiiitieeteeeeeeiiirereeeeesesereneeeeesesnnneneeeeesenan
5.2 DETECTOR CRITERIA. ....ettteteeeeeniirreeeeeeeeeinneeeeesesennnreneegeens
53 NOTIFICATION TIME ..eeiteeeeee et et e e e e ee e e e e sineneee .
54 PRE-TRAVEL ACTIVITY TIMES ...veivieeeieneiiireeeeee e

5.5 TRAVEL TIMES.ccciiiiiiiiiieeeeiinirieetcee e R
7  APPENDIX 1 - DRAWINGS AND PHOTOS AN 1@?
8  APPENDIX 2 — DIMENSIONS, B-RISK SE ENTS

14 June 2013 Page 3 of 11




Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

1 Purpose

The purpose of this Fire Engineering Brief is to obtain agreement from the peer-reviewer and other
relevant parties on the design methodology and input parameters for acceptance of the FEB and thereafter
implementing the fire engineering design (and any necessary changes to the building design) leading to
multi-proof building consent to show compliance with the New Zealand Building Code (NZBC) for
Protection from Fire as required by the Building Act 2004 for the building.

2 Introduction

This is an existing circus tent that travels the country throughout the year and is likely to be & tedf5€

@ sent

etails in
ith by the

weeks of the year. Given the need for multiple consents throughout the year a Multi
through the Ministry of Business, Innovation and Employment (MBIE) is to be applied for.
this fire engineering brief relate to the Code Clauses C1-C6. Other Code Clauses are to b It

g design. ing arrangement may

applicant with MBIE. x

The circus tent is in the process of purchasing new seatin e propose er of seats is 690
however this is dependent upon the results of this fire %’r

need to be changed on the basis of this review. K

The existing circus tent is made of a fabric called E %702 "Big Top 4, Testing has been undertaken by
AWTA for Baytex who are NZ's leading Tent a @ee Manufa and the flammability index

achieved was 5. The Fabric on this circus te arly stam& allmarked by the manufacturer,
showing that this is indeed the fabrlc us

is FEB report in Appendix 1 and the dimensions, B-
i m the fire engineering documentation. A site visit to the
n it was erected in Hamilton.

Importance | Description of Building Type Specific Structure
Level

Buildings of a higher level of societal benefit or importance, or with  Buildings where more
higher levels of risk-significant factors to building occupants. These than 300 people
buildings have increased performance requirements because they  congregate in 1 area
may house large numbers of people, vulnerable populations, or

occupants with other risk factors, or fulfil a role of increased

importance to the local community or to society in general.

14 June 2013 Page 4 of 11
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Although C/VM2 does not specify Risk Groups per-se, they are applicable to some sections of the
Verification Method:

Circus Tent CA C/AS4 <4.0m

4 Fire Engineering Brief (FEB)

The FEB process for this building includes the following people and organisations as interested a %
parties:

Peer Reviewer Nick Saunders - MBIE Nick.saunders@mbie.g
BCA Nick Saunders - MBIE Nick.saunders@mbie.gout.nz

Tent Owner James Finlayson

NZFS NZFS Engineering Unit Iy i

PDENEONSTCNEE® Debbie Scott \ Debbie@a@nfire.co.nz
6 ’\:jQ
The circus tent is not compliant wit)@nt Acce | lution C/AS4 for the following reasons:
e It does not have traditighal ‘doorways’ ap@ iRstedd has quickly opened tent flaps
e The seating structu ire rated
[ ]
[ ]

A compliant smo%ction sys ®S4512 is not able to be installed

The tent uses

4.1 Compliance Methodology

oke causimg issues with smoke detection

Therefore the reléy esign sce% the Verification Method must be used to show compliance with
ses

the NZBC ro@ rom Fire\ 1-C6.

SO
QP~ sedi @nts to the means of escape for the tent
Ther€ is no ‘altera;

jon% being proposed to the circus tent and the reason for needing a Consent is due to the
tent being to'a new site every few weeks.

For this tent the following possible improvements from the current situation are proposed in order to
improve the means of escape:

- Emergency lighting on battery backup to be provided,

— Additional exit signage to be provided to show people the route to the three main egress tent
doors

14 June 2013 Page 5 of 11
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4.3 Relevant design fire scenarios in accordance with C/VM2

The following design fire scenarios are applicable to the fire modelling for the ASET/RSET calculations for

pre- and post-alteration.

Description Methods available Reqd? What
method

Escape routes serving >50p,

>1 escape route required (3

Surfaces
8:FO

Firefighti
oy &)

1:BE _ ,
Blocked Exit Separation >28m <250p; >20m >250p provided) Yes

a) ASET/RSET, or

b) Separation:
2: UT . . .
Unknown Rooms with >50p I ST DA e !n Iarg%
Threat ii. If AFD: cm%t

A.-/60/60 FRR or

Demonstrate effectiveness
3:CS Rooms with >50p, concealed space a) Separation, or
Concealed >0.8m in 2 dimensions b) Automatic fire detection coneealed spaces
Space (AFD
4:SF Slow smouldering fire threatens . @( .

. ) P e detegtion .
Smouldering | sleeping occupants. Nt N/A - no sleeping
Fire
5:HS Exposure to other property, sleeping a) Calculate ation, or Table values to
Horizontal occupancy or exitway &b) Use tabu alues from | be used and tent
Spread @ CIAS 6 as to be located far

é ica from boundaries

6:VS Upper floors with sleeping? r
;/erticgl property, and 0( @:\rge scale tests
prea - bJmall scale tests

Al = ' ) Use non-combustible L

de maieri K materials

B) Fire ia openin&@'s
7:1S iteri ining materi e Achieve requirements in Tent fabric tested
Internal e \@ Building Code to flammability

index

FSO at 12 \no AFA)
FSO a?\ with AFA

c) FBI
g

For unsprinklered firecells
<15m to boundary with:

i) FLED >20TJ, or

ii) Floor area >5000m?2

FLED<20T)J

ithin 20m of:

a) Building entry, and
b) Inlets to sprinklers,
hydrants

Access available

Qater supply

a) Fire Appliance <75m, or

Yes 75m metre

9:CF
Challenging
Fire

I. Design fires in various locations.

ASET/RSET analysis for all
building occupants from
design fires in various
locations (except a ,b, c).

Also assess internal & external
escape routes.

Assess FED & visibility.

Design fires
required
. Underneath
seating
° Centre of
circus ring

14 June 2013
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Job number 1942

Assume active & passive
systems will perform as
intended.

10:RC Failure of key system exposes: ASET/RSET with each system
Robustness failed in turn, except
Check a) >150 people, or i. Sprinklers & Detection

N/A as no
systems to fail

systems,
b) >50 people sleeping in firecell

c) Detention, Treatment or Care

4.4 Challenging fire

Fast t* fires will be modelled using B Risk and the ASET/RSET for the tent occupants will be d@ . This
includes assessment of the escape routes, FED (CO and thermal) and visibility. It assumes fRat passive and
active systems will perform as intended.

Challenging fires are proposed to be located as follows:

— Inthecircus ring

- Underneath Seating

\QQ

The proposed design fire locations are show @Swmg in A@

4.5 C/VM2 Design Fire Scenario i@ty Rules

The following table summarisé

Description

arnin

%ra meters

he D n Fire Sc

Verificatioin Requirement

afiofusystem is not to be installed as agreed
by the sta deys at the FEB meeting for the following
reasons; < >
° e Circus tent is all one large space with focused
\ activity and occupants will be able to see a fire
% There is a high level of staff management in the
tent
e Smoke detection would provide false alarm
issues due to the theatrical smoke
e |Installation of a smoke detection system is
difficult for a tent and not able to comply with a
standard

e There are durability issues of constantly erecting
and dismantling a detection system weekly

o

eflarioy odelling rules as applicable to this building:

Manual call points are to
be provided at the
sound box and at back
of stage. These are to
set off sounders in the
circus tent.

The sound box staff are
to turn off the music
upon activation of the
manual call point system

Fire & Smoke

b) doors:

Assumed closed, unless used for escape:
i) Low load: open 3 sec/person for egress.

N/A

ii) High load: open for duration of queuing.

N/A

14 June 2013
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c) Other doors: Assumed open N/A
Circus tent doors (3 of)
d) Egress doors: Assume half-width for smoke flow calculations assumed open during
evacuation
Non-rated walls: model as tall narrow slot. Use a single Leakage greater in a
unit for all wall leakage (B-Risk modelling used) tent than a normal
building. It is proposed
to model this additional
leakage at high level
In particular there are
leakage paths at the top
of the tent in the
e) Zone model locations detailed on fth
leakage: drawings in i
Ven 'ng%one
moN sed to
model this leakage as
ell as the vents
@ ? ded by the circus
dnstruction eg. Vents
Q that are part of the
circus tent doors.
As per Zone model, or 1 t at floor level & t at N/A (Zone model used)
f) CFD model leakage: i
g
N/A
g) Leakage areas: L
N/A
As per e) above, further
leakage proposed
h) Complla?nt S N/A
separatio
n@iant xntil' Upper layer temperature reaches 200°C N/A
arations: -upp ¥ P
* on-rated open at:
\ i) Upper layer temperature reaches 500°C, or N/A
& ii) Fire becomes ventilation limited.
Rated windows: in-situ until rated time N/A
Yes — See Appendix 2 for
k) Fire Location: <0.5m FFL design fire locations and
section 4.4
FEDco: CO, CO, & 0, <0.3
1) FED — -
FEDthermal: Radiative & Convective <0.3
m) Visibility Visibility to >10m

14 June 2013
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4.6 C/VM2 Design Fire Characteristics: Pre-flashover fires

The foIIowing table summarises the Design Fire Characteristics rules as applicable to this building'

) Ysoor =0.07kg/kg
i) Yeo = 0.04kg/kg
iii) AHc =20MlJ/kg 0.35 20MW
iv) Ycor = 1.5kg/kg
V) Yuo = 1.0kg/kg

All buildings
(including Storage
<3.0m)

Fast ()tt2
0.0469t

4.7 B Risk Setup q t

B Risk is to be used for the challenging fire modelling to provide the Available Safe E%ﬁme (ASET).

The circus tent is circular however B Risk does not allow f% of room to @delled, therefore an

equivalent sized square room is to be modelled.

The circus tent has four very high peaks where the r main poIes ar ated, these provide four narrow
high volumes for smoke to fill. There is also h| |n the ce ve the lighting rig. A sloping roof
will be modelled in B Risk to a similar volum rowd tual circus tent. Appendix 2 details
further the actual situation compared to sed B Ris %

There are a variety of vents prowd tent whi rther detailed in Appendix 2. These will be

modelled in B-Risk as ceiling vEts an

5 Movement of F *,p e

5.1 Oc&@rads‘ Q\

c@ Ioads for are based upon the proposed seating. The new seating is proposed to

ever this design shows that this occupancy is not possible the seating will be
it] er to purchase the seating from Ulrich Aluminium is currently on hold awaiting the
outcome @e
5.2 Detector Criteria

As discussed at the FEB meeting, visual detection as allowed by C/VM2 would be the main form of
detection if a fire should the fire occur in the circus ring. Manual alarms would then be activated by circus
staff.
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5.3 Notification time

As per C/VM2, an alarm notification time of 30 seconds applies to the ASET/RSET calculations.

5.4 Pre-travel activity times

The pre-travel activity times used for the ASET/RSET calculations are as follows:

Description of Building Use Pre Travel Time

Spaces within buildings which have only focused activities (eg, cinemas, theatres and
stadiums)

Space of origin (occupants assumed to start evacuation travel immediately after Os
detection and notification time or when fire in their space reaches 500 kW, whichever
occurs first)

5.5 Travel times \

The travel time assessment will be based on the greater of the t@ime or the wx'e as determined
from the appropriate calculations as per C/VM2. It is expected that flow tim ern.

The owner advised that the tent flap doors have a cl W|dth of 3.4 .8m head height. Avobe that
ill be calculated using the

the tent flap joins at the centre at a height of 4@ ffectlve
standard boundary layer conditions in C/VM

50% of the occupants will be assessedd¢o'e t veIImg thr e primary exit. The rest of the occupants
will be distributed between the oth@publlc exi ack stage exit will not be used by the public.

S

6 Miscellaneous

enott |c$hey are 3.4m wide tent flaps which are made up of two flap

The circus ten

openings. @mngs are for bad weather using ‘lacing’. This is a special knotting system that
, it releas %\%nd access is available through the tent flap. Photos of the system are

Appele

The powe ) i the building can be made up of a combination of mains power and a generator. The
main C|rcus ghtmg can be provided by a combination of the generator and the mains power. The

owner intends to also provide emergency lighting in the building using stand alone battery back up fittings.

Exit signage is currently provided at all of the exits, these are illuminated exit signs. These signs are turned
on (illuminated) prior to each performance starting. Where necessary further exit signage is to be provided
for F8 compliance.
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The seating is located on the tiered chquer plate flooring which is proposed to extend to a 2m height as per
the 3D drawings in Appendix 1. Given this flooring is unrated no storage is to occur beneth it. This includes
the staff BBQ, diesel heater etc..

The seating layout and design is required to comply with the requirements for seating size, aisles etc. in
C/AS4. The seating is joined together with four in a row. As discussed at the FEB meeting the owner is
investigating the ability to fix the seats which are located at the ends of the aisles to the flooring. The order
to purchase the seating from Ulrich Aluminium is currently on hold awaiting the outcome of this design.
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increasing to
690 with

Evacuation Plan for Circus Marquee |proposed new
seating

Capacity of Marquee 495 Max (including Staff)
Average capacity 250

Wardens/Ushers are responsible for the orderly evacuation of Patrons i %
case of any emergency.

Four main designated exit areas —
Exit 1 Main Entrance

For the Evacuation of patrons in centre we evate o the
immediate left and right of main Exit and atlng directlyin front of Exit.
Exit 2 Stage Right &

For evacuation of ringside and s in ri h\ half of Marquee, and
elevated seating in the right d of M

Exit 3 Stage Left Q
For evacuation of ringsideand VIP ts'in left hand half of Marquee, and
elevated seating in ’@ eft hand thiré,of'Marquee.

Exit 4 Back%
Any sta i N@tion process will exit via Backstage door.

Tk{ ublic a\ the Backstage area.
@ush
arde

CIOQ
On g all patrons will be ushered to main assembly area in front of circus
tent by outside staff.

icated to each Exit to ensure the doors are held open.
I icated to each “wedge” of seating to ensure patrons exit via

Evacuation procedures coordinated by the designated team under the
supervision of the tour manager, Jeni Hou.

For full details see attached Certified Fire Design.
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Zirka Circus Health and Safety Operating Procedures:

During Set up and Pull Down

1. All workplace safety and OSH safety regulations will be observed.

2. Only Zirka Circus staff are permitted within perimeter of set up.
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3. Public are welcome to watch (set up is usually on Public Parks or Reserves) but will be kep

at least 10m outside Marquee perimeter by staff.

Once Set Up

4. Access areas within Zirka Circus set up will be well lit and accessible for all staff
and public. If sufficient lighting is unavailable portable lighting will be provided.
5. Trip hazards will be indentified, isolated, and affected parties will be made awaN

appropriate.
6. Fire and evacuation procedures have been adopted in line with Approved&)e&gn
recommendations and approved when mspected pre| time.

7. Fire extinguishers are located at main points wi ircus
8. Kitchen facilities are set up in accordance to Ith regulati
9. Toilets/showers are provided and maintained irka Circus to enslire convenience is met

when needed.

10. All grey water/sewage is held in contakz&anks until dl@ﬂ appropriately certified

dump stations.
11. Disposal of Rubbish in Wheelie bips

ically Ia nd the site ensures a continued

|ns are decanted into a Skip on site.

"Tidy" appearance and clean a d 7 » y environ

12. All rubbish generated is dISp Via approv ontractors or at appropriately certified
dump stations.

Security Plan

1. Zirka Circus staff ke all securl rrangements.

2. During non-sh i when e staff keep watch over facilities.
3. Should securi s@es arise i embers of public, staff will contact Police should the
need arls
F|rst Ald PI

S kept in Manage ent caravan and Ticket office and available
ral use w ired.

ated with” I : premlses a relevant gate key will be requested to provide emergency

hlcle acc

A quali der is always on site.
4. In t flrst aid emergency, staff will immediately contact relevant Emergency

S ure the site and ensure staff and patrons are removed from exposure to any

appropriate) will be taken.

Contacts
General Manager:
Managing Director:

James Finlayson 021 856223
Jeni Hou 027 3205881

Bookings and other enquiries 0800 2 ZIRKA (0800 294752)

|II work with emergency services and injured party as instructed until service arrives.
such as ensuring airway is unobstructed, checking pulse, placing in recovery position (if
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8 APPENDIX 2 — Dimensions, B-Risk Setup and Vents




TENT FLOOR AREA

35m diameter
Area = 962m?2

Equivalent Square Size =31m x 31m

TENT HEIGHT

Knee height = 4m
Height to bottom of kingpoles = 10.5m
Kingpole height to be ignored

B-Risk Room to be modelled using a sloping roof
between 4m and 10.5m

VENTS

1. Each kingpole (4 of) has natural venting

2. Each doorway has a triangular vent above it (3 of) once evacuation
has started

3. Vent around the cupola (central structural piece at the top/centre of the
tent)

4. Tent seams (2 of) 33m long, conservatively 15mm wide

5. Gap at top of side walls around the entire perimeter - conservatively
20mm wide
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35m diameter
Area = 962m2

Equivalent Square Size  = 31m x 31m
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TENT HEIGHT

Knee height = 4m
Height to bottom of kingpoles = 10.5m
Kingpole height to be ignored

B-Risk Room to be modelled using a sloping roof 
between 4m and 10.5m

Owner
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VENTS

1. Each kingpole (4 of) has natural venting
2. Each doorway has a triangular vent above it (3 of) once evacuation has started
3. Vent around the cupola (central structural piece at the top/centre of the tent)
4. Tent seams (2 of) 33m long,  conservatively 15mm wide
5. Gap at top of side walls around the entire perimeter - conservatively 20mm wide





1) These drawings are to be read in conjunction with

the Design Advice by OnFire Consulting Ltd. I I ' N F I RE

2) These drawings are intended to support the fire
report, they do not show all of the required fire Drawn: M. Andhe Date: 31/07/13
safety features in the report and are not detailed ~ SPest Floor Plans
: . Issue: Fire Safety Design
construction drawinas

Key Project Title
Required illuminated exit sign, indicative %:;Zasg:cg;SDesign
locations to F8/AS1
Job No. Issue
i St 1942 1
Required new emergency lighting
coverage to F6/AS1
- L
Toilets Foyer Canteen %
: e O
= g LocationSwf Ticket office,
< e teen, Toilets, and Foyer

ry slightly depending

@ ?\ ndividual grounds
—~ Q

Exi

Backstage Area
(Staff Only)

Staff only exit

Circus Tent, 35m diameter


Owner
Arrow

Owner
Arrow

Owner
Arrow

Owner
Ellipse

Owner
Stamp

Owner
Stamp

Owner
Stamp

Owner
Text Box
Required emergency lighting coverage to F6/AS1



Owner
Group
Drawn: M. Andhe Date: 31/07/13
Sheet: Floor Plans
Issue: Fire Safety Design

Project Title
Zirka Circus
Fire Safety Design

Job No.                            Issue
1942                                   1 

Owner
Line

Owner
Group

Owner
Line

Owner
Rectangle

Owner
Text Box
2)    These drawings are intended to support the fire               report, they do not show all of the required fire                safety features in the report and are not detailed             construction drawings

Owner
Text Box
Key

Owner
Text Box
1)    These drawings are to be read in conjunction with           the Design Advice by OnFire Consulting Ltd.

Owner
Rectangle

Owner
Group
Required illuminated exit sign, indicative locations to F8/AS1

Owner
Stamp

Owner
Length Measurement
35 m

Owner
Length Measurement
28 m

Owner
Text Box
Required new emergency lighting coverage to F6/AS1

Owner
Stamp

Owner
Stamp

Owner
Stamp

Owner
Callout
Staff only exit


Emergency Light Positions




o

Shop

Search =
G0

Shop Online
+ LED Lighting

» EShine'We LED Bulbs
» Inbarior Light Fittings
» Extericr Light Fitings

»  Garden Light Fixheres

Oty 4 Add To Cant
Hunza -I:I'IIJI'IIJ Wordz best
+ Landscaps and Exienior & =11 y
Lighting
]
» Commerdial Lighting —
=

* Emergency Lighting

Emergency Fioodlights
v Light BulbsLamps

Transiormerns 1.2 wolt

&

= 10 Watl Emergency Flood

0150F

Thg M+«HBardic Twin Halogen Floadligh! emergendy luminaire i3 designed 1o provide
emargendy lighting 1o large high ceiling areas, Such as factories and warehouses

The unif uges 2 x 10 Wak halogen spatights

Designed andlestad to comiply with ASMZS 2293

Automatic batieny low cut out to prevent over discharge of e battery

Acgilable with Sealed Lead Acid of NiCad Basteries

B minutes "o delay = the luménaire remains illuminated for 8 minules following
restoration of the AC mains supply b allow High Bay lights to strike

High temperature cormpanents fof exended life

Red LED indicates a healthy AC mains supply and functioning charnger

Test switch to lest the emergency operation while AC mains supply ks he sty


Owner
Image


28 APPENDIX 8 - CORRESPONDENCE EMAILS




6/13/13 OnFire Consulting Ltd Mail - Re: Exemption for Kawerau

ONFIRE

Re: Exemption for Kawerau

Debbie Scott <debbie@onfire.co.nz> Wed, Jun 12, 2013 at 5:54 PM
To: James Finlayson <james@zirkacircus.com>
Cc: shayh@whakatane.co.nz, Mell Quigley <admin@onfire.co.nz>

Hi Shay

| understand that you've been talking to Zirka Circus about a Consent application.

I am in the process of working with Zirka to design the circus tent to the new Code C1-C6. | am gdeing t
through MBIE as the peer reviewer as Zirka intend on applying for the Multi-proof application thro% to
enable their Consents to be easier in the future.

As I'm sure you'll understand this will take some time and we are only at the FEB part of%ocess. I
visited the tent a month or so ago when it was at The Base in Hamilton and did an i ction and spoke to
James Finlayson. We hawe also held a FEB meeting with the N nd MBIE in d and I'm in
process of updating the FEB report for their acceptance. @

Other Council people in the past have been concerned wit Qt flap/egresS8fdoors being tied together. |
admit | was also concerned with this and didn't like thegidea. *However visiting the tent | was very
impressed with the way these doors open. The wa are tied toge% called 'lacing' and its very clever
and as soon as you push on it they open onc e biggest issue with them is that
this lacing is first knot whilst the tent is unoc . Similar to what you might do if it
was welcroed, you would need some locki o stop a pening them at night time. Security
locks are allowed by the compliance do % buildings cupied. The circus need, and hawe, a
procedure in place to ensure that these are un-k ith lacing still in place) prior to the public
occupying the tent. I've asked mes ea \nde he lacing works as its not until you actually see
it you see how effective it is. | thiflk it would be e pen than velcro as it would be some industrial
strength velcro that would be to hold 9 awy tent fabric | suspect.

b

| hope this explains wh i with it, owve its still early days with doing the new Code design but

Zirka are aware they oita areworking on it as fast as possible.
Please call ny querl

ENZ, CPEng, PMSFPE

CONFIRE

OnFire Consulting Limited
477 Alexandra Street

PO Box 226

Te Awamutu 3840

P.07 870 6411

F. 07 870 6412

M. 0274 394 232
www.onfire.co.nz

https://mail.g oogle.com/mail/ca/u/0/?ui=28&ik=6d0b0806ea&view=pt&search=inbox&th=13f36f334e27b6f7 1/4
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6/13/13 OnFire Consulting Ltd Mail - Re: Exemption for Kawerau

On Tue, Jun 11, 2013 at 1:34 PM, James Finlayson <james@zirkacircus.com> wrote:
Hi Debbie
Our application for Kawerau is currently being processed.
| wonder if it is possible for you to forward the same email you sent to the people in Tokoroa, to Shay in
Whakatane?

His email is shayh@whakatane.co.nz

Thanks very much
Regards
James

James Finlayson
General Manager
Flaming Phoenix Entertainment Ltd (Zirka Circus)

www.zirkacircus.com q%

021 856223

Debbie Scott <debbie@onfire.co.nz> @ un 13, 2013 at 10:02 AM
To: Mell Quigley <admin@onfire.co.nz> ® v

< . c)Q
Debbie Scott 5\\
Principal Fire Engineer

BE Hons, ME Dist. (Fire), FIPENZ, CPEng, PMSF @
ONFIRE

OnFire Consulting Limited @ &O

477 Alexandra Street %

PO Box 226 Q

Te Awamutu 3840 %

P. 07 870 641 @ \

F.07 870 6@ .\‘ b

9
i€ .Co.

sage ----—---—-
<debbie@onfire.co.nz>
Date: Thu, Jun™3, 2013 at 9:32 AM
Subject: Re: Exemption for Kawerau
To: Shay Harrop <Shay.Harrop@whakatane.gowt.nz>
Cc: "james@zirkacircus.com" <james@zirkacircus.com>, "dean@zirkacircus.com"
<dean@zirkacircus.com>, "Meagan Edhouse (Meagan.Edhouse@kaweraudc.govt.nz)"
<Meagan.Edhouse@kaweraudc.govt.nz>, Geoff Winship <Geoff. Winship@whakatane.gowt.nz>

Hi Shay

Please see my comments inserted in red below.
Kind Regards

Debbie
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6/13/13 OnFire Consulting Ltd Mail - Re: Exemption for Kawerau

Debbie Scott
Principal Fire Engineer
BE Hons, ME Dist. (Fire), FIPENZ, CPEng, PMSFPE

CONFIRE

OnFire Consulting Limited
477 Alexandra Street

PO Box 226

Te Awamutu 3840

P. 07 870 6411

F. 07 870 6412
M. 0274 394 232
www.onfire.co.nz %

On Thu, Jun 13, 2013 at 9:24 AM, Shay Harrop <Shay.Harrop@whakatane.govt.nz> Wrot

Hi Debbie @ :\
Thanks for your email | have a good understandi &he hitch woas for the door and can
show how to tie it if you like. Q

x compliance as a whole, the fire report
e gone to the DRU. yes | can understand

As | am sure you understand my pro iSacceptin
provided under the old code even I|ke it sh

your difficulty, | believe othgr Co have gl xemptions for Consent on the basis they can't
give Consent as we don'ty ve the appr m MBIE for the multiproof acceptance as we
aren't far enough down K hat | am looking for is enough information to

approve on reasonabl ds Und -) To do this I think | need a better understanding on

what the final requi nts are lik e.g. will the numbers be limited? Numbers are likely to

be more than w rrently e \ue at Kawerau, the circus is waiting to order new seating

which will p r more pleSup to 690 depending on how my modelling works out). What

type of stem WI I|ed upon? Given the large open space and focussed activity both

MBIE a have pr Iy agreed in the FEB meeting to having only manual alarm systems.
hat tI; rrentIy have. We will need to provide emergency lighting as part of this

gn to James Finlayson is busy designing/organising this. Etc.

A copy of tes from the initial FEB and any correspondence with MIBE and the NZFS may assist
in giving the ability to head forward on this one. At this stage | only have an old FEB, its not quite
right but I'll stamp DRAFT on it and send to you shortly.

| understand the circus is proposed to open tomorrow and at this stage | do not have enough
information to allow me to issue the building consent and subsequently open for business. | will
respond to any response as soon as it received please copy Geoff Winship
Geoff.Winship@whakatane.govt.nz into any correspondence encase | get called out of the office.
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| hope this helps, feel free to give me a call if you have any queries. Debbie

Kind regards

Building Control Officer

WHAKATANE DISTRICT COUNCIL Private Bag 1002 Whakatane 3158
Phone 07 306 0500 Ext 7552 ddi Mobile 027 600 7921 Fax 07 307 0718
Email Shay.Harrop@w hakatane.govt.nz | Web ww w .w hakatane.govt.nz

The content of this email is CONFIDENTIAL INFORMATION and may also be LEGALLY PRIVILEGED, intended only for tile p@rson
named above.

If this email is not addressed to you, you must not use, read, distribute or copy this document.

If you have received this document by mistake, please call us on 0800 WDCICT and destroy the original me

From: Debbie Scott [mailto: debbie@onfire.co.nz] \
Sent: Wednesday, 12 June 2013 5:59 p.m.

To: Shay Harrop; James Finlayson \
Subject: Fwd: Exemption for Kawerau @ C)

[Quoted text hidden] ®
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