From: pjcircus [mailto:pjcircus@gmail.com]
Sent: Friday, 19 February 2016 2:00 p.m.
To: Murray Usmar

Cc: jeni@zirkacircus.com

Subject: FW: Check list and peg pull test

Hi Murry these are check sheet and phot¢
every venue and filed for reference R

Sent: Friday, 19 February
To: pjcircus
Subject: Check list

tb.records of set up and{ll&rd procedure that is followed at
.com] O
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edding 'enginuity® to bulliding projecis

CALCULATIONS je
Client:  FLAMING PHOENIX ENTERTAINMENT LTD (ZIRCA CIRCUS) 16 Nov 'IS ‘; ‘é.“‘?i'

_ Project: MBIE - MULTI PROOF APPLICATION Project No. 15180

RECOMMENDED MINIMUM CHECKLIST FOR ASSEMBLED STRUCTURES
This list is not exhaustive and is meant as guidance only,

Inspection Date: / ?‘ Fe % 2e/L
See: Wpte tl

Inspected By: : k &‘ ‘A c_'am

l; All aspects of the final structure are at a safe distance from power lines & other h
:%.Grouqxd pegs’ pull-out testing results meet the minimum requirements
3. Hold down straps on walls are in place and adequately tensioned
- 4, All ropes, and guy wires are sound

5. Fabric is tensioned and not prone to ponding @

6. Emergency exits are in place, operating correctly and are withou#o
- 7. Escape coues
8 Expos
9. All |ocking pins and bolts are in place and secure

--l0 Al strucwral supports are sound without cracks or sj

1 1. Eaves connection joints are securely locked home
1Z. No unrepalred tears in fabric are present -
¢ 3 Walls are securely pegged andlor secupe

are dear ofobstrucﬁon

IR

X
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¢ CALCULATIONS : Page & _.;ﬂ_

: Client: ~ FLAMING PHOENIX ENTEHTAINMENT LTD (ZIRCA CIRCUS) 16 Nov ‘1§ -{ 9]
Project: 'MBIE - MULTI PROOF APPLICATION Project No. 15180 N -'.i"f

iy - 5 _ il i L a

P .  RECOMMENDED MINIMUM CHECKLIST FOR EQUIPMENTS

] X : Thts list is not exhaustive and is meant as guidance only.

_. .l i .-'-

lnspecaongage,_ Z? ;66 a”/_é_

Locadion:  UPPZy Hutt
. nspectedBy.  Levin Qipe

S E-;_‘\n ropes are checked for fraying' and anything with over 20% fraying shall be disc’a_

rY SIS 3
8,_7,“"_1 steel sections are

s x 7
W on allh:l%: e poles

al ml 1 I'-
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From: pjcircus [mailto:pjcircus@gafail.
Sent: Friday, 19 February 2016 3'25g.m.
To: Murray Usmar

Cc: jeni@zirkacircus.ggF

Subject: Load cell r&fe or files

Hi Murra @ \
@

To: pjcircus
Subject: RE

Thanks Paul

| assume that the letter is to come separately

Murray Usmar
ASSESSOR NATIONAL MULTIPLE-USE APPROVALS



Determinations and Assurance Team.
Building System Performance Branch | Building, Resources and Markets Group.
Ministry of Business, Innovation & Employment

murray.usmar@mbie.govt.nz | Telephone +64 (4) 901 8365
15 Stout Street Wellington | PO Box 1473, Wellington 6140
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National Multiple-Use Approval
4 MINISTRY OF BUSINESS,

) NNOVATION & EMPLOYMENT A pp) ICATION ASSESSMENT CHECKLIST

Section A - Application Details / Assign Assessment

Application number: 10057

Applicant’s name: Flaming Phoenix Entertainment Ltd (Zirka Circus)

Application type “Big Top” Circus Marquee

Account manager:

Assessor (lead)
Murray Usmar

Assessor (assigned)

Date task assigned

' Date initial feedbaék ¥
required

Required Completion
Date

i AsseSsor only)
“Reason for suspension:

o 2Rauipry . Fr0o0 Do PRip ToonY
Bepo  HAN Torsly Q
g

B ARONS RECEICRD FRp, ReGLCS.

Ao

2579 /13
il]ie

me::’\ et

Reference
worksheet

3 | Plans- clarlty/sl/es/ieféils.
/

MBIE-MAKQO-9355122NMUA Application Assessment Checklist
Version 1.0
Dated: 1 February 2010



Application number:

Applicant’s name:

(refer to highest corrosion zone)

Foundations
No: item checked: Comments: Reforence
% 3 : worksheet
4 Specific engineering design.
Specific engineering design o
5. shown on plans.
6 Max Concrete strength specified.

Footing dimensions detailed.

Pad & beam dimensions. (note
8. 10kPa truss and second floor
loadings)

9 Post footings.

Reinforcing: size, type, placement
10. | on plans.

1 Concrete block foundation detail.

12. | finished ground levels

Floor heights in relation to ,;- 2

Slab on ground

No:

13.

Reference
worksheet

T~ At JOINtS detail?én

_;_-.4——;&._.

\ N(slabs greater than 24m)

MBIE-MAKO-9355122NMUA Application Assessment checklist

Version 1.0
Dated: 1 February 2010




Application number:

Applicant’s name:

Framing
Reference
No: item checked: Comments: )/orksheet
, A
Wall framing

22 Timber grade & treatment for wall
~__| framing shown.

Max wind zone identified so
23. | fixings can be checked.
(Condition / limitation required?)

24, Stud height & spacing detailed.

25. | Bottom plate fixing detailed.

Lintel sizes & specifications
26. detailed (SED beamsl/lintels
checked by engineer)

27 Connections SED elements
’ shown on plans.

Floor framing

28 Timber gradé and treatment for fioor
) framing shown.

29. Floor loads in kPa detailed on plans.
Joist, trimmer joists, boundary joists
30. and nogs/blocking including all sizes

and spans detailed.

joists detailed. =

E
31 Support of walls parallel to floo, .

32 Connections for floor framid
: (eg joist hangers etc).

33.

Ceiling

tion réquirgé

N Size, spacti;ys,
J2ings detailed/

Al
_grade and fixing detailed.

== lin/batten size, spacing, span,

42. Skillion roof detail provided.

MBIE-MAKO-9355122NMUA Application Assessment checklist

Version 1.0
Dated: 1 February 2010




Application number:

Applicant’s name:

Truss roofs

Design details provided including all
inputs and design criteria (note this

43. may require a condition to the
approval)
44 Buildable design provided from a
. truss manufacturer.
45 Point load lintels identified (SED
: engineer to check).
Point loads to floor (Note 10kPa
46. requirements SED may be
required engineer to check).
47, Connections for trusses to framing

detailed.

Deck/halcony construction

Timber grade & treatment for

48. deck/balcony framing shown.
49, Joist grade, size, spacing’s, span
and fixings detailed. (Note 3kPa
floor load required) o
50. Saddie flashings fitted to
deck/balcony joists. .- v
51. | Deck stringer spaced off cladding Botgi nECugingall
min. 12mm. Fixing details v <ria zi‘ thl‘ér‘Q, /
included. Jltlom /7
52, l;l;g% ;); geck barrier detail (to A; g0 mv&i@} /,/
) racf.n.sc—.ﬁ"“G £
53. | Deck/balcony foundations. (posts?.:\ e “ﬁ der;ﬁru‘ /
piles/ bearers) fixing, gr ; Q&
size. (Note bracing re % ;,,lﬂoo} /
54. | Deck/balcony drair N /
overflow details ir
Wall bracing /

oror

fcﬁ’. r shape dlayl’agms (engineer
62 veiling or ﬂqor ming adequate for
’ support of diaphragm. e
63. | Openings ji diaphragms.
64 Ceilinyr'ane braces required
) (heavy’roof)

MBIE-MAKO-9355122NMUA Application Assessment checklist

Version 1.0
Dated: 1 February 2010




Application number:

Applicant’s name:

Roof bracing

Timber size grade & treatment for
64. roof bracing shown including
gauge and protection if metal.

65 Bracing type and location detailed
) on plans.

66. Details provided for roof space
braces, roof plane braces or
J sarking/sheet braces.

Interior _ )
No: item checked:
67. Insulation shown on plans.

68. BPI calculations provided.

Waterproofing detail showers wet
69. | area fioors.

70 Stair, handrail & barrier details

shown on plans. /)
Stairs, min. tread max. rise
71. -
specified.
72 Fireplace / solid fuel heater,6hown
" lonplans.
73, | Manufacturers’ specifidtions "’
’ provided.
Flue location sh?ﬂ on
74. "
elevations.

75. Light & visual .t

76.

§z .g paration & prefention of
e contamiination i‘f_ >
_Sln péra rfaces
a*!_:l:g.

iou'wall linings

Fire requirements

MBIE-MAKO-8355122NMUA Application Assessment checklist

Version 1.0
Dated: 1 February 2010




Application number:

Applicant’s name:

No: Item checked:

Comments:

Reference
worksheet

84 | Fire wall specifications provided.
) (Note engineer to check)

85 Party wall details provided. (Note
"__| engineer to check)

Egress not greater than 20m to an
86. | exit.

87 Smoke alarms specified & shown
" | on plans.

Outbreak from fire, gas
88. | appliances. (Non-combustible
splashback’s etc).

Exterior

|
No: | Item checked:

89 E2 risk matrix assessment
’ checked.
90. Exterior cladding(s) specified.

o1. System specification provided.

Cavity system details (batten «
fixing & treatment). N

Control joints shown onvjam:
93. (solid plaster). ;:i}

92.

%

| Reference
“worksheet

g4, | Vermin proofing. % W ’];

e
95. |nternal&e>8<f5 lf .4‘5‘ ‘ 1 ails.
Junction® s |Iar
materigii. ¢ _ﬁ' v

T Snces 020
97. : “J deck@ \.

106. Stop end ap/rbn flashing detail

107, | Sil thresh}aid flashing detail

108. Sofﬁtt/wﬁl junction flashing detail

109 Penetrations @ fixing points,
" | pergolas, decks

MBIE-MAKO-9355122NMUA Application Assessment checklist
Version 1.0
Dated: 1 February 2010



Application nhumber:

Applicant’s name:

110. | Penetrations of electrical cables

Parapets - caps, walls,
111, | . .
intersections, etc.

112 Intersections, roof walls, dissimitar
" | claddings.

Roofing

113 Roof membrane substrate detail
| shown on plans.

Roof framing set out suitable for
114.
substrate.

115. | Roof cladding specified.

Roof cladding suitable for min.
116. | roof pitches (length of sheet may
effect min. pitch).

_Plumbing and drainage

No: Item checked:

~Schematic layout provided — ; I"'-‘-.:.
"r. waste/drains /

%, Reference
[“worksheet

118. | Discharge length of pipes
11g. | Discharge pipes venting

120. | Soil stack layout provided

121 Soil stack layout
" | {incl. relationship to floor [Gi
122 | Soil stack venting 7 %

123.

124.

125.

Stormwater drainage
131 Gutter & outfall sizes in relation to
* | roof size

MBIE-MAKO-9355122NMUA Application Assessment checklist
Version 1.0
Dated: 1 February 2010




Application humber:

Applicant’s name:

Site stormwater/surface water
132. | collection & disposal detail
(Erosion of sloping sites)

133 Internal gutter(s) construction
" | detail shown on plans.

134 Internal gutter(s) overflow detail
" | shown on plans.

MBIE-MAKO-9355122NMUA Application Assessment checklist
Version 1.0
Dated: 1 February 2010



Application nhumber;

Applicant’s name:

Section D — Assessment Conditions

Conditions/limitations required to be placed on the application. (in-cludes any additional
inspections required)

1.
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21.

22,

23.

24,

MBIE-MAKO-9355122NMUA Application Assessment checklist
Version 1.0

Dated: 1 February 2010




Application number:

Applicant’s name:

25.

26.

27.

Section E — Time and Costs

Timesheet Details
e Date Name Role

~

TOTAL HOURS

Amount ($)

TOTAL COSTS

MBIE-MAKO-9355122NMUA Application Assessment checklist
Version 1.0
Dated: 1 February 2010



Application number:

Applicant’s name:

b confirm that the above time and costs are a true
and accurate record of the time and costs allocated to this application.

Authorised Signature Date

Role

Section E - Recommendation

To: LeadAssessor / Manager /

............ ':7....‘.'.(..5.:..."...’E'.recommend that this application be prove:

a Natlonal Multiple-Use Approval

Authorised Signature

AS ABove

L

Name M

Position

BEALCe I PLACK,

L)  RISK MeBUACAsap s + 1 TICENOA MRochiad s
2) EMRRGANCT BNACKATISA  PRecRoWRRT

4/ v sesvice HISToRY « AfPRs) 2 YZARC

Scrneg APPLi CHTL 0 LCRMUTTRYD + MART+ER
RS BRI USBo AT VARIese S(TRE (o THAT
T,

ALSS SuBIRST to  PiRgedee PPN TRR /Ly IR
TRRATRY N WRL /o esen))

MBIE-MAKO-9355122NMUA Application Assessment checklist
Version 1.0
Dated: 1 February 2010



Assessment for Compliance with Building Code Clauses.

Zirka Circus Application. App: No. 10057
Code Clause: ASSESSOR Comments
B1 Structure Internal: Cheong ASLRS(nrFori™ BY BaIGIANLERS |
B2 Durability Internal: Usmar FABGAL, RopeSs SaeL FRAVR ,
C Protection from Internal. Saunders PRER RREV/RWD DF F/@(ﬁ_ =y \
Fire '
£ 2
D1 Access Internal: Usmar : £
F6 Visibility in Internal: Saunders

Escape Routes

F7 Warning Systems | Internal: Saunders

F8 Signs Internal: Saunders




Ministry of Business,
Innovation & Employment

MultiProof Approval Service

Compliance with Building Code Clauses - Marguees

The relevant Building Code clauses are described below. However, in each particular case
the Building Code should be consulted to check that the relevant performance criteria have
been met. Visit hitp://www.dbh.govt.nz/bcl-get-a-copy-of-building-code to fi nd out how to get

a copy of the Building Code. ( » =
& W | @
. s G . I--\'\ ) |
r\'\“\f,{ ‘\\E_x\.'-,_, - \'“__; - _;5-\‘ - = — ;,
B1 Structure - N \ o
. --\. \; .\'_"._
Obiecﬁvel f.'.-") 57 ~ \_"::

to safeguard people from injury caused by structural failufé‘;} ':__'if"

¥ % -
Functional Requirement: ( ® f 3

it shall withstand the combination of likely |oad$ {mcmumg wind, earthquhke Jp.!e and dead
loads) it will experience during its Ilve-span {:,I_ ]_;.,.. D

3,

Compliance: Provide details of strud‘ure ‘ﬁafne (if part of gr(w dzf e ‘design) engineer’s
calculations to show fhat\me marquee w:l! w:th [ wind pressures inside
& outside, data or}ihe%;‘fsngth of the fabﬁc ndth of fixings (guy ropes,
marquee ta, guy ropéggﬂy rope to grouﬁd) @(ou d conditions.

It may be easier to prowde’ test” orts to show th‘fsi Thewmarquee manufacturer may have
done this during the dea;gq ﬂr\c&ss The t@st repo?{s ‘Should include wind speed & pressure
and ground conditions, 4 4 & ) |

The relevant stand&stf S/NZS 1170. r 4
A Design Featuré@ JS;ta.‘aement from the pe&;gner{Eng/neer) would be useful.

\‘.

‘-C.

% ,? \\?:C; .
B2 Dl}ra_l;u |t1-) N ®

bl

stre that the mar%it ,wm s‘ontmue to satisfy the other objectives of the
lifqipg code throughq ntshfe

\»...__/
——

4 ==gkunctionalf ﬂt:

\""\j'...__ the mateﬁ’alg@ chqponents shall be sufficiently durable to ensure that the marquee satisfies
‘_‘,nal mqunrements during its life-span.

Cﬂmpllan‘&e " Provide information on the materials used, e.g. the fabric, frames, ropes,
| § ;‘a pegs etc. For example: Are there fire resistant chemicals in the fabric? If so,
g how long do they last? And the type of materials used for the components.
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Piae 3
Han Tong
From: lan Gray
Sent: Wednesday, 10 April 2013 4:28 p.m.
To: Han Tong
Cc: Circus Aotearoa; Joe Hallam
Subject: FW: Circus Aotearoa
Attachments: 20130410_103720.jpg; 20130410_103730.jpg; 20130410_103735.jpg; 2013041 0_

105013.jpg; 20130410_105022.jpg; img-4101304-0001.pdf

Afternoon Han

details and apply a factor of safety for Paddy’s building consent.

Please find below the direct pull out resuits from site. | trust that these are sufficient f@ work out hold dob\

Regards

lan

From: Joe Hallam

lan

Sent: Wednesday, 10 April 2013 12:13 p.m. \
To: Ian Gray € 2
Subject: Circus Aotearoa \

The site is well grassed with no obvious geologital fi res. The red ci i the test location.
We used a truck mounted HIAB rat@gd to 12 to ith a scale be arm hook and the chains wrapped
around the peg. The peg is steel, a m long and about 50,

The pegs were loaded at an ately t
We carried out 2 tests, i single peg, t
sSin g arrange t

2peg first began tom

. 62 Rt soil uplifte
Scale realin he two ges agfe nesh

peg.

ropes for the tent.

- arrangement as per the photo.

front of the first peg (second remained stable), and

98Rg when the peg bégant
5kg when the pliftedi
80kg whamthe §oil be@ar to uplift in front of the second peg.
Paddy advise er strong winds the tent boss will check the pegs and if he finds a gap behind the main peg
that he can pu th into, then he will add another peg to that stay.

3hour @ in the end.

ave any queries.

Call me if yotri
Joe Hallam
Design Engineer
+64 68352096 | £92@)

Suite 2, 21 Browning Street, Napier PO Box 165 TAUPQ 3351









) Ut o !rv',‘L'{v]';L',

To: Murray Usmar
Subject: Zirka Circu

. @a 6 different locations around NZ, twice, in the last 4 years (a tour takes 2 years). We are
just beginning our third tour.

I have been granted building consents for each and every one of those venues. Do you require to see any
Code Compliance Certs or anything?

I am always available via phone or email should you need any further information or clarification.
Regards
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Ministry of Business,
Innovation & Employment




Please print clearly in black or blue pen and complete all sections.

Name of applicant (full legal name of person or entity):

F’M»np Pl'\ou\.x tiv\krjfmrn-«nk L4d (Z'f ks G”“ﬂf)

Name of agent acting on behalf of applicant (if applicable):

. JO"“@S Ff\ \q“fjﬁf\ [ é\ e/ ’ Ma~
Street address: 7_3'4'\ qu Akm chl

Suburb: K ) T) j |

Town or city: Eﬁk (kol,\ ¢

Postal address or registered office: As

Suburb:

Town or city:

Phone:

Email:

Bank account detai y refunds that sgy D& e due):

Account name:

4o

Account n

P\\Ob'\\ : 4q~.ﬁ,»\a,v\ L d

_ N sl
Qg .’ ber (if relevant) 7 | 5’5%‘:,145

’L ptagt person (forQI eng
f-%‘ )
L

“hofie;

mail JF}QQCAFLMY (oA

- ( RASE t|ck) that all of the information provided in this form is correct, and that |
hori® to bind the applicant to the payment of the MultiProof processing fees and

gr and on behalf of applicant: M_

Date: ZT'/{‘/@’/]

N
Name: J/ o H; \:‘Q:
Role/position: Q“U\{U‘“) - M%W\

g—




Application fees

You must include a pre-payment of $2,000 (inclusive of GST) with your application. This
includes a $511.11 non-refundable component that covers the initial processing costs. The
remaining $1,488.89 is pre-payment for assessment work to be undertaken on the application.

Where your application does not proceed, you will be charged for any work undertaken and
refunded for any credit.

Where the value of any work undertaken exceeds $2,000, you will be invoiced for any

outstanding amount owing in accordance with the rates set out in the Building (National
Multiple-Use Approval) Regulations 2011. 0 O

Banking details
All payments should be lodged to the following account: \ .
Name: Ministry of Business, Innovati nd Employment

Account Number: 03-0049-0005128-00 .

Reference Details: MultiProof (insert apfl
[for example,

Note: All cheques should be made payablg tolMinistry of Busingss,
Employment and crossed ‘not transfeggble .

&©

WELYZ




Important

1. Please ensure you have completed the MultiProof application form in full and attached full
plans and specifications together with all the relevant material. You will need to include
$2,000 with your application or make an electronic payment before forwarding your
application pack to the Ministry.

2. Please note you will be required to provide evidence of your ability to replicate the building
design at least 10 times in the two years following any approval of your application.

3. You should, wherever possible, include all variations to the design in this application and
attach all necessary documentation for those variations at the same time to minimise the

overall assessment costs. |f approved, the Ministry will include any approved variations on
your MultiProof certificate. .
4. Wherever possible, files should be sent by DVDI/CD to avoid any UR#&t O
copying/scanning costs. Email file sizes may prohibit sending fgs viaihe internet an
should therefore be sent on disk via courier to the address a . sase of use,

application files should be submitted in accordance with the gu e for lodging a building
consent (see the Building and Housing Group's website
()

hitp://www.dbh.govt.nz/UserFiles/File/Publications/Buildiig

for-a-building-consent.pdf ) _ ;

5. Piease note that Restricted Building Work ?--:‘ are applying
for approval for a house or small to medium § iiheed to
provide a Certificate of Work from each Desidh, rvised the

Restricted Building Work design. Pleage seay tip: 36 "";:__L‘Luﬂ'-- for more
information about Restricted BuildingyV8ik anG e forit

6.  If your application is approved, tgMiniBtry wi ire full paeft of all/any outstanding
charges prior to the issue'@fthe M Jiiisd {l N

7.  If you are paying the appjl )
accept your application,uR

8. Depending on the
regulations at t#€®

$98.13 per hour
$150.27 per hour
$230.00 per hour
e any disbursements which, if any, will be charged at cost.



Privacy notice:

Any personal information submitted in this application will be kept and maintained by the Ministry of Business, Innovation
and Employment in accordance with the Privacy Act 1993. Personal information will be used for determining applications
for MultiProof approvals and will also be used for the maintenance and administration of the public register of MultiProof
approvals. You have the right to access, and to have corrected any information about you that is held by the Ministry.

Official Information Act notice:

All applications provided to the Ministry become official information and may be the subject of requests for information

under the Official Information Act 1982, While applicants may wish to indicate grounds for wilRRiding specific \
N @ way guarantees t

Al may be reiewed b

information contained in their application eg, that the information is commercially sensitive, {i
Ministry will withhold that information. Any decision to withhold information requ

the Office of the Ombudsmen. \



Describe the proposed building work with sufficient detail to enable the scope of the work to
be fully understood (continue on a separate piece of paper if necessary).

Ths Ml pfoof Apﬂim-‘iﬁr\ b1 ﬁ/ %L il

Circus i Top " Civeers Margpae. \
7 erected ol v 5 all
5 erected r’fg‘%oj

ﬂ,‘,g /i/\‘L/iM

Yoen~d NT. T s "’/"'W/
A €)<4‘C'Nr/‘ ‘)ﬂk SEAL W

opftate boxes below. Values chosen for
ind zone, up to earthquake zone 3),
fiese levels will be achieved.

] veryHigh [J Extra High E/SED
4 Efseo
0o OE [J SeD
~Bbec Opo 4 SeD
"0z Os
] 2.0kPa [/SED
D/Good Ground D/SED

Note: SE.D = specific engineering design
Note: See NZS 3604:2011 for definitions of zones and capacities (see NZS 4218:2009 for

Climate zone definition)
Intended life of the building if less than 50 years (number of years):




Designer or arc_l;itect

1

Structural engineer

Business/name:A,,usl,‘; Ahoda 4 ok

Business/name: K, Jco

Address: (//q &Mf}e}ma Marn,

l; Kt‘& S (‘9&"15

Address: [fﬂﬂ Hurmoea) KC]

ﬁﬂ‘f@lel Fonlia , THaley
Phone {daytime): Mobile;: -
79 052269794 9

07 57 F7

Phone (after hours):

Email:

Phon

(afteghours):
/if LI (O

Registration/qualifications:

Engineer

Business/name.

Address:

PPhone (after hours):.

Email:

Registration/qualifications:

Date application received:

MultiProof application number:

invoice receipt number

AR client number:
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Please indicate the type of material that is proposed in this project by identifying the
specification of the product or the brand names to be used, such as Insulclad®, ROCKCOTE,
Monier™, Ribraft™ , Pink® Batts®:

Exterior claddings, eg, weatherboards, (specify product/system)

Fartoc PN Uw)m < Fol- A G

(ol Y /o /b’/wz \ \Q

Roof type, eg, corrugated iron, tile, (specify product/syste& 6

Type of insulation, eg, polystyrene, (@Usyst@é

12



Please take the time to review _and.cpmplete this checklist before you send your application to us.
Tick the relevant box. It is intended to make our processing of your application as smooth as possible.

Have you provided the following?

Application form completed correctly, signed and dated

Fees with the application
Means of compliance with the Building Code section completed
Certificates of Work from the Design LBPs who carried out or supefiised the Restricted Buildijng
Work design
Evidence of intention and ability to replicate the design teRti n o year pegiod /
Copy of floor plans @ 1:50 scale including:
North point reference, if schedule method has begff u 1 complianc /
Overall dimensions of walls and other structuralglements e
Internal dimensions of rooms ' 7
Bracing layout or reference to a sc e elsewhere v
Lintel sizes or reference to a schedule e here /
Roof layout: Truss or frame : v
Window and door locafion an dimension v
und, fire, m@isturé.contrdl) Ve
and fittings J
_ S
¢ ﬂra ing fixtures (including schematic storm water lay-out) S
.. SySpa urbers, door/window numbers /
Electriggifittings'eede: v/
7
for v
Copy of exterior elevations @ 1:100 scale including:
All exterior elevations of the building : 4 '
Windows, doors and other openings, indicating size and opening type and direction v/

13



Cladding types (includes dimension between ground and base of cladding)

¥4

Roofing types, roof shapes and overhangs

/

Exterior decks, stairs and balustrades v

Skylights, chimneys and other openings through walls and roof v/

Gutter, down pipe and vent locations (if located within the building) V4 f‘a "
Location of construction joints in claddings ’ —-\} / r"‘\\‘_ﬂ'
References to detailed drawings = f-?;_v@ o / @ ‘ ‘i‘ '
Reference to risk matrix %N‘ \_ \% ‘P\\zfﬂ: ;_‘b g
Copy of cross sections @ 1:50 scale ingluding: ] V\“{\L S Yes Tﬁﬁ

Wall heights R ¢ - |

Window and door height dimensions ' ﬁ‘f\ - S

Framing sizes and treatments (or in the spéci_ﬁcation) ' . A g o & } " J/
Construction details (e.g., wall and floor linings) . Ql\\ )f-r 1{{15 Kx:'_"/ e

Roof and ceiling pitches d N\ j,»f p %

Floor slopes & \-i;c \:\v o 9 (l;j 3

Cross section through stairs (providingggverall gfg@ro?wetw and m%n@?@bé‘é\a clearances) v

Location of details 'a ‘:3\_.._ Qfﬁf \%{h d S

Copy of construction detail

Ji5.scale anc%ﬂgﬁ_\%

ail$ will vary signiﬁ‘w ﬂkgp‘guding on the size and complexity

Note: The extent and number 0

of the

building design. However,éfﬁajgi[_" constitute @inlg\nh” _ (ec'[uarements where appropriate
-

Structural elements, )gﬁgéﬁ’gljfé fixings 4 Q[\{\ R

Penetrations th[gggﬁ ?ﬂe jor walls and roofs ‘QQ\\%

-~

fang door head/silljambigetails

Cladd%@;g' S ﬁ’é)rizontaLgnd @’E}iﬁ)\:ﬁ

Pal

_ a&lsﬁf%@d\ﬁ\ovement jOII(niS?Q\\ U

Lg_‘o_:"i_'ﬁ‘%ctions 6,4;-6. ka j}\'&'

shmes S
%oof ridge, hip, @%Pwﬂ?apron details

Wet area gggﬂ;géﬁl@%hetails

Bottom ﬁte/clad}?!lg\&/erhang

Soffit and parapst details

Retaining wall details

Tanking and damp-proofing, cross-sections and detalils

Deck or pergola connections to main structure

Stairs showing riselgoing/landings/pitch/handrails

Deck balustrades and handrails, layouts and fixings

ENEENNAENENARRNRNEN



Fire separation junction and penetration details

Details of services attached to the building’s external envelope: water heating appliance, solar /
power or water heating system or the like

Details of exterior wall claddings/weathertightness including: Yes | N/A

Filashings

Paint finishes

Cavity details

Type of exterior joinery

A risk matrix — if you are using E2/AS1 as a means of compliance

Details of bracing design

Bracing plan clearly showing bracing lines and elements

Heating

Energy source [] electricity [ gas [ solid /
Has the type of heating been included in th lan S
If solid fuel, gas or diesel, has the p on been shown on th S/
Has a fuil copy of the manufactur jcations and instaliat S
(including flue installation defgif}?y = £ N

Water heating = ‘!r )

Energy source [ i@as O solid m r [ other (specify).......ccoocvvvmrirnnnnns v
Full details of typ?ﬁhﬁ'gg%g of waterhedter & v

Shis the term used by 'n'lstry to refer to a National Multiple-Use Approval under the
tAct 2004. The us&&f \isiterm is reserved for the Ministry as the copyright owner.

i
5

@

15



Ground Plan

Unisex
Toilets
x6

Accessble

Toilet

Ticket Office

Foyer
No
(Safe Areaq) Pha §
(’. <. \\_.))

* Vo
\ o y il
Locoiioj;;?"sﬁgﬁcke  office,

Cante&l, Toiléts, and Foyer

. oy gly*blighﬂy depending
A ~ q0Myjndj¥idual grounds

T -
b, N .

Exit
3.4m

Backstage Area
(Staff Only)

Exit 3.4m

Circus Tent, 35m diameter



Fire Exit &
Extinguisher Plan

The Zirka Circus Marquee has 4 Fire Exits, being the

Main Entrance/Exit, 2 side emergency exits, and the rear (staff) exit.

All Exits are 3.4m wide. ( >

All have dedicated marshalls {the ushers and performers). ' fl

All Public Exits have Emergency Exit Signs, with emergency: hgh?mg I‘Buﬂery bockgm
Zirka Circus has 2 large generators, the main show genset aiid the backup. \ ¥
These are on standby should there be a power supply failufe duting the show.
Manual Alarm 1 (siren) is located at Main Exit and opgtafed by—ihe sound apd light *
crew who have a view over entire Marquee. Manualﬁlarm 2 is located backsiuge

Main Exﬂ&4M: *Q)
(with Emerggncy “;93"’ %X \™

g R =
Aislel ¢ Tw

Exl 3~nm~t \/
Emergencﬂnghﬂ

ith Emergency Light)

Backstage Area (Staff Only)

Manual

Staff Exit 3.4m Alarm 2
Fire Extinguisher 4 X

Circus Tent, 35m diameter



Circus Tent, 35m diameter



ZIFk\

CIICUS)

Evacuation Plan for Circus Marquee

Capacity of Marquee 495 Max (including Staff) l: f .
Average capacity 250 WS \x s
Wardens/Ushers are responsible for the orderly evacqajiort of Pétrons in the \" .
case of any emergency. \
{ - ;5 \ , )
Four main deS|gnated ex‘téreas - ) _"-;\,_ )

Exit 1 Main Entrance | / ' & - »
For the Evacuation of patrons in centre wédgescf élevated seatingito tkhe
immediate left and right of main EXIt an&‘ VIP s‘eatlng dlrecth,'l ln f‘rOnt of Exit.

“‘- "
-‘i' . .z \

Exit 2 Stage Right ( \ b ¢ / )w
For evacuation of ringside ang VI seats in right ha"pa\ha\\*af Marquee, and
elevated seating in themght hafig:third of Marquée *V !

Exit 3 Stage Left N\ ) .
For evacuation of flnyslde ‘and VIP seata in Ieft hand half of Marquee, and

elevated sear\/tmg feft hand thlré ﬂf Mmquee

‘-.. ) p ("/ \\\ =

Exit 4 Bﬁc atagﬂ N &
Any staﬁ;nogjﬁvolved in evacua!:\on process will exit via Backstage door.
i The‘re:isﬁno public acces& do the Backstage area.

A < Y. ”..'—-\_. \
\\. D > Z I . v

e _\'.\ —= St (:‘ If.'J \ -
> A o 4 /}rﬁ

/ ~I?wo ushers args ded?@a‘ted to each Exit to ensure the doors are held open.
“‘“Wardena‘ace Qedlc‘elted to each “wedge” of seating to ensure patrons exit via

— closest Eﬂt
",

\. \ \'.'-

@n‘emtmg\all patrons will be ushered to main assembly area in front of circus

|\tent by,butSIde staff.

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

For full details see attached Certified Fire Design.



,CII’CUS US|

TRAFFIC MANAGEMENT PLAN

Consideration towards the requirements of traffic managepment and the
vehicle movements associated with the Circus event: V4 ),

& AR & T
\ [ § \-\ \;“~4 .
The Circus generates vehicle movements at and a]'e;und show times. The,
spread of vehicle numbers is over a half hour perlod pﬂmr ta the show and a\
fifteen minute period after the show. f Ry
Generally, vehicle management is requifed fw;th‘ " the hour prlor'té‘the\éhow
when vehicles arrive and need to be dlrg&eq tﬁafppropnate park\flg areas. On
departure the traffic queues to exit thé. areé around the’ Q;te in an orderly
fashion. Show times are at off peat{‘frafﬂc‘hmes (usuallyf'Fpm)

Traffic arrival over the one- hour penod normally a\?erhgeSa maximum of 100
vehicles ( including some drop ﬁff'ﬁ) and a relatwelykjow average of 2 vehicles

per minute. P oF
[ '\

We allocate onef w?a}den at the er‘tfrane:e to the Circus car parking area to
direct peoplefrp i@ {approprlate &arklng sfocation and this person is also
respon3|ble for” t})e S|gnage tof diract ars to the area on arrival, when
requureg, A sezond person ls\chate”d within the parking areas to ensure
orderly * park}ng and assstanea with reversing and correct alignment of
,.,:‘__vetncjes.ﬂ This person 5130 acts as on site security during the period of the
“8ho,¢ Y . D W
, \ N --;-l L W 4 }‘
When not using'a pe{manent car park, signs are placed at the entrance to the
“‘_‘”Clrcus aré&; ai'!d the access point into the car park area, clearly identifying the
Clrcue,-', eyelnw ﬁaﬂ( Ing area.

At other t“t{nes there are minimal vehicle movements (up to six cars in the car
( park w]nh people arriving at random to purchase tickets from the ticket office.

Addltlonal lighting for the convenience of car parking and customer safety are
placed at the site for the evening shows, when not already there.

The contact for Parking on site is Jeni Hou $9(2)(@)



ZREAN

CIrCUS

Security Plan

Zirka Circus Staff undertake all security arrangements.

(

During non-show times, whenever onsite, staff keep watch ¢ver ?acmtles
;r oy = L

During show times, Parking staff keep watch over any vhhlc}es parked

onsite. _
Should security issues arise mvolvmg memberswgf public, staff wﬂ}
contact Police should the need arise. Ve N\
—‘ p - & '.’.
f‘i } k. V. N
N I'\__‘ y - oY
f b &
& \\\ v (- .,/ 'l'\..
A \\ \\ {/-_,\ {I
k‘:.,.' A '-’ ;_t. O
\ e d N
P «Q 7
( \ -
& ---_}\ ) ."',‘.' ! ) 1
Y [ (n_: )
P ‘\C.; _'j' Y e
C A ' & B
- - | Ly hY;
-‘\ A \'\ )
(- \ - h
o (N
- N |'J' }
- " ‘\. v
s \\_ -
1 ®
_r'/ ‘ X .“:(\.
| _
¢ /
=

0800 2 ZIRKA (0800 294752) or 021 818488
bookings@zirkacircus.com
www.zirkacircus.com



Zirka Circus Tour Health and Safety =N
Operating Procedures: V4
* ;”‘\\5‘;: \\ -
1. Access and seating: Public access will be well it aﬂd\‘gcce sible for both,
able and disabled customers with the provision of ram‘p to,r*access and alsle\

widths to cater for wheelchair access. & F

|/ o
O @ -\\.\

'\‘. \ >
2. All seating is individual with access fag, dléaMed, all patrops a & us?kemd to
the area of seating appropriate to th?ﬁt‘ak\etﬂﬂocatlon engu {ng ey are
made aware of stairs and gangways 1 | z,!‘ o ,‘;;\ N

i

3. Fire and evacuation procedutes bave ‘been adopted u{ Ime W|th Chief Fire

.....
.l
&l

4. For convenience o,f“the patrons there QQ a {qyer area where they can
congregate prior to the )Marquee being, ﬁpened this also allows for
undercover prote[qhoh ,during mclen‘(\eut weatiyar conditions.
5. Customet‘,g éfﬂyal on site is rﬁana\geﬂ in peak times with parking wardens
and appfopmatemgnage see attached Parking procedure

o 6 (’ Agtftronal llghtlng ‘eutmde of daylight hours is provided to ensure
*ana{eménce for the QUMS during pre and post show times.
.f "‘\ \4. ;-
z Public toilets are, prowded and maintained by the Circus to ensure

&
=~ 4

customg}s' conenu@nce is met during show times.

8. D|$gosal of ‘Rubbish in Wheelie bins strategically placed around the site
,eﬁ@ures‘qcontlnued "Tidy" appearance and clean and healthy environment.
LAl rubblsh generated is disposed of via approved local contractors

\

\- o

—
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CIrCUS

First Aid Plan

First Aid kits kept in management caravan and Ticket office and available

for general use when required. (-~ o
f ,-'f' .‘«
\,

In the event of a first aid emergency, staff will lmmed:a;ely‘qontact \~

relevant Emergency Service, secure the site and ehsnrggtaﬂ and patrons
are removed from exposure to any further harm.

‘._1

Staff will work with emergency services an Tq];umd party as mstruiated
until service arrives. WY i (

Ui
s, . |-|
.1_-‘ - '

'\

Steps such as ensuring airway is unphstrdcted checkmg pu1se placmg in

recovery position (if approprlate}’wﬂl be taken (;"-" N T
o ‘\I:-\"k. \.__ ',z’ - O
WP ol N
4 h ;'/ .::.;'{I ‘\""-,

0800 2 ZIRKA (0800 294752) or 021 818488
bookings@zirkacircus.com
www.zirkacircus.com
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NEW CIRCUS MARQUEE

for

ZIRCA CIRCUS

STRUCTURAL CALCULATIONS Project No. 11326

Prepared by: Shaun Shabbot
BEng

Reviewed by: Benson Zhang
BE MEngSt

February 2013

CONTENTS:

Producer Statement

Summary and Recommendation
Loadings
Baytex Calculations

Tent Drawing

Redco NZ Ltd

Redco House

470 Otumoetai Road
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Email: red@redco.co.nz
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PRODUCER STATEMENT - PS1 — DESIGN

(Guidance notes on the use of this form are printed on the reverse side?)

ISSUED BY: . ReACONZ Ll ... e et e e et et s et e tee e e e e e et s e i eee e
(Design Firm)
TO: IGA I GUS . .. oo ittt e e ettt bttt e sttt e e e e eeeeebeenbehehae e e bt e e es e en e e
(Owner/Developer)
TO BE SUPPLIED TO: Al o e e e et et et et e e et e et e ere e e n e e
(Building Consent Authorily) &
IN RESPECT OF: New Circus Marquee. (Redco Project No. 11326). ... ,.5;.\\_, ............................. -
(Description of Building Work) ¥y & : d ./ i
| | &\
AT:  ShortTermEVent.Sile. ... ey, & ,/ TR, 1
(Address) S 'k/ - \\h 4 = \\
................................................................................... LOT..................'\'pp b :;\.\.....?\.f....... so.........\_-._,,.:'.rr'.w'
A ¢
We have been engaged by the owner/developer referred to above to prowde (structuraﬁﬁ'ﬁgm.e@r.mg ..... STTRITO, SO
.
...................................................................................................... \.\ services in respect oftﬁe reuwrements of
(Extent of Engagement) — .\. b
Clause(S) Bl ..o ey s (,...) .......................... thht&ddmg Code for
O Al or (e Partonly (as specified in the attachment to thls sta{em\eh_} & the proposed but ing \}?rk
The design carried out by us has been prepared in accordance Mth » \\{ A \%“: d
. /| Compliance Documents issued by Department of Bunl?ihg& Hdusfng BivMmi &A@‘I i SR A
rf verfy s me:?"nd/ acceptable solution)
....................................................................... """. \Wr-.__\llf“.:,}}’;“. or
I:l Alternative solution as per the attached schedyle ,\ ..l}é‘ ................... .- .':-.;}_ B /U RO
The proposed building work covered by thig, producer\s}atement is descrlbed onxﬂ’ie d\awmgs titled......oov i
New Circus Marquee ... . ... N Rand numbered ......... N g ..;-.\.‘_. ..................................................... ;
together with the specification, and other éocumerﬂs setout i in the schaau}a attached to this statement.

On behalf of the Design Firm, and'sub Lto " f‘ ) |
(i) Site verification of thefolla ng ‘design assumﬁ_tLéng‘NZSfﬁ/M 2011 "Good.ground” .
(i) Al propnetary prodgﬂ? mEetlng their /perfor_{(\an"sesﬁbuf ication requirements;

,[ H.r"_‘;__\ o \'-.
| believe on reas nable .‘gro,x}nds the buildling, if corfsQ'ucifed in accordance with the drawings, specifications, and other
documents prowqé Tlsted*fn the attached sghedule, will comply with the relevant provisions of the Building Code.

.Claude An;tnny, el;’Cook ............. SR N bt st e am: [/]CPEng 240891..................o... #
P i (Name dms:gnﬁ; ;’“‘3 n
™ N i |:| REGAICh ...ovieeeeeeceieeieenee, #

|,auna Mgm’ber,gsf .IPENZ .Ngb\ and hold the following qualifications: .. BE..M.JPENZ. CPEng. .IntPE...
¢ The ﬁgsign Flrm |ssumg1h|a< at@ enﬁ"lolds a current policy of Professional Indemnity Insurance no le?ian $200,000".

“‘Tﬁe Design Firm is a)'neg‘nBer FAC 74 QYES (9NO : C
SIGNED BY Claude \J fm\mner Cook.. d ...1 . ON BEHALF OF Redco. NZ.L .....................

~ B {Design Firm)
S gk
Date. 16/01/2(513. ...... (signature)..... . et eeeereretaeeeerese st seeseneteeseneseats bR orsasses st aes et shn s eas steseasessresraseenrans

Note: This sta\h(nqnt siﬁll only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to
the Design Firm only- The total maximum amount of damages payable arising from this statement and all other statements
provided to the Building Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence),
is limited to the sum of $200,000*.

This form is to accompany Form 2 of the Building (Forms) Regulations 2004 for the application of a Building Consent.

PRODUCER STATEMENT PS1 1 May 2007

THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, IPENZ AND NZIA



GUIDANCE ON USE OF PRODUCER STATEMENTS

Producer statements were first introduced with the Building Act 1992. The producer statements were developed by a
combined task commiftee consisting of members of the New Zealand Institute of Architects, Institution of Professional
Engineers New Zealand, Association of Consulting Engineers New Zealand in consultation with the Building Officials
Institute of New Zealand. The original suite of producer statements has been revised at the date of this form as a
result of enactment of the Building Act (2004) by these organisations to ensure standard use within the industry.

The producer statement system is intended to provide Building Consent Authorities (BCAs) with reasonable grounds for
the issue of a Building Consent or a Code Compliance Certificate, without having to duplicate design or construction

checking undertaken by others.

PS1 Design

Intended for use by a suitably qualified independent design professional in

circumstances where the BCA accepts a producer statement for eataighshmg reasonable :
grounds to issue a Building Consent; e

PS2 Design
Review

Intended for use by a suitably qualified independent design p:ofgasmonéi where the BCA '
accepts an independent design professional’s rewev{ as 1h§ hast‘s for estab{tsﬁmg

reasonable grounds to issue a Building Consent;

P83 Construction

Forms commonly used as a certificate of completion’ of huﬂd'ng work are Schedule 6 of

NZS 3910:2003" or Schedules E1/E2 of NZIA's SCC 200729

PS4 Construction
Review

Intended for use by a suitably qualified mdeperiﬁent design professional M"lo I:Qdertakes
construction monltonng of the building werks

ere the BCA requesta a praducer

statement prior to issuing a Code Co(nplla’r'ice\bert cate.
This must be accompanied by a stat/emant*Q{::QMpletlon of buﬂdmd work [‘Schedule 6).

The following guidelines are provided by ACENZ, IPENZ _

and NZIA to interpret the Producer Statement. N &

Competence of Design Professional "

undertaken a contract of services for the services ham
and is signed by a person authorised by that firm to bem’y
the processes within the fim and competence of its
designers. % W

A competent design professional yifiil havia*a professwnaf-"
qualification and proven current, gmpétence through % s
registration on a national cempeteng,é based register,
either as a Chartered Profee{gtona'? Englneer (CPEng} gf ag,
“Ustatement unless such a requirement forms part of the

Registered Architect. o=

b,r.. =t

Membership of a profeSsmina b;edy, such as the Ins’tltutlon-

of Professional Engineers Mew ZealandIPENZ)or dhe
New Zealand fnstifitey of Architects (NZIA), provides
additional assurante ofithe designer’s siaﬁmng Wwithin the
profession.._If ‘the “design firm 4s af mmnber ‘of the
Assocualfon; ‘bf “Eonsulting Engmeers Néw Zealand
\gAGENZ}, 'fhlsl,prowdes addltlouai é55urarrce about the
.--__.'~5tan):ﬁng ohithe firm. .

Pgrsonser firms mgeling Yhe§b erjtena satisfy the term
”ﬂltably qualified |f{fepe1{denh,§25|gn professional”.

* Pr’bfessuonal lnde‘inmty Insurance

As part of rnembershlp req‘unrements ACENZ requires all
member fi ims to hold) Professional Indemnity Insurance to
a minimum Ie(ai -'

The Pl insurance minimum stated on the front of this form
reflects standard, small projects. If the parties deem this
inappropriate for large projects the minimum may be up to
$500,000.

PRODUCER STATEMENT PS1

4
This statement is made by a Design Fim {hat h‘s._; '(CNH -CM5)° (OU@LQ

Ptofesstdnal Services dutqu I’S‘-bustructlon Phase

There are several Ie‘f'eisp{ sefvice which a Design Fimm
may provnde durmg ‘thé camstruction phase of a project
The Bunldlng Consent Authority
is encouraged h reqqa\(e that the service to be provided

by the Deg(gn Ff(m is appropriate for the project concerned.

Requu:efnent to provude Producer Statement PS4
Bwld‘ng Qonsent Authorities should ensure that the

_ap}pllcanh iS aware of any requirement for producer

>meits for the construction phase of building work at

“the time the building consent is issued as no design

préfessional should be expected to provide a producer

Design Firm’s engagement.
Attached Particulars

Attached particulars referred to in this producer statement
refer to supplementary information appended to the
producer statement.

Refer Also:

Conditions of Contract for Building & Civil Engineering Construction
NZS 3910: 2003
2

NZIA Standard Conditions of Contract SCC 2007 (1st edition)

3 Guideline on the Briefing & Engagement for Consulting Engineering
Services (ACENZ/IPENZ 2004)

www.acenz.org.nz
www.ipenz.org.nz
www.nzia.co.nz

LW 7UALAND INSTHTUSE OF

B ARCHITECTS

ACENZ

EXGINEERS 'I"l muun

2 May 2007

THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, IPENZ AND NZIA



co adding 'enginuily' lo building projects

Chartered Professional Engmeers

Summary and Recommendations

Project No. 11326

Redco NZ Lud

Redco House

470 Otumoetai Road

TAURANGA 3110

Telephone: 07 571 7070

Facsimile: 07 571 7080

————{ Email: red@redco.co.nz
www.redco.co.nz

Configuration Wind speed
Guyed  with
pegs4 0-120 kph

Circus Ient ® b

further, ho ’.-._'r.‘” N

CARG

LTI

sustainable

BUBINESS NE TWHEIHRK =

Environment
1SO 14001

tacl ed as per above table.
speeds exceeding 50 kph,

¢ Engineering Reports (Civil, Sructural & Fire)
¢ Building Designs

o Structural Draughting (CAD)

¢ Project Management



mco adding ‘englnuily’ to huilding projecls

Chartered Professional Engineers

CALCULATIONS Page 2
Client:  Flaming Phoenix Entertentainment Ltd (Zirca Circus) 20 Feb 'I3
Project: New Circus Marquee Project No. 11326

Building is a Circus Tent to be designed to withstand loadings
in accordance to AS/NZS 1170:2002

Dead: Roof: Roofing 0.01 KPa

Framing 0.00 KPa
Ceiling 0.00 KPa :
GG roof = — 0.0TKPa

Singel Peg Arrangement

Wind: V(des) = VR Md (M(z.cat) Ms M() (Eq 2.

2)
= 40.76 m/s imate= 38.8 m/: Q
6 .
{

quy = 0.6 Vggy' x 107 (Eq 2.4)

Ultimate q;;) = 1.00 kPa nay = 0.96 = 7.500 m Category 2
= Table 4.3
= M, = 1.10 Table 4.4
Pressure coefficients: 4 Mie = 1.0 4.4.3

Cp=02 -0 Elevation = 500 m
Up-wind, roof C,, = -0.8
Down-wind, roof C, oof slope, 0. = 40 deg. b= 3500 m
wisdi, 54 K K, Cpe - Ke C 2 d/b= 1.00 d = 35.000 m

h/d = 0.21 h=7.500 m
Roof: BC -1.00 kP: K,= 1.0 Table 5.4
Rogf’ -1.00 kPa K= 1.0 Table 5.6

K.= 1.0 Table 5.8

K.= 1.0 Table 5.5

Design by Graham Rundle using Loading.xIt Spreadsheet - Last Update Ol June 2005 Page | of |
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Providing the services of:

Chartered Professional Engineers

Wind Load Calculations

The circus tent is uniformly fixed and symmetrically plans.
Therefore it is safe to assume that wind from any direction will
result in a uniform load on any point. Also because of the
symmetry, horizontal forces can cancel each other out
therefore consider only uplift forces.

NOTE No allowances have been made for dead load of roof
or cupola frame.

Calculations of Max wind speed for standard pegging arrangement

Plan area of room 962m?

No of Guy Poles and Pegs 72

Roof Area per pegs 13.4m?
Typical peg: I.2m Long x
32mm @

Max Holding power

1333kN = 1360kG

Allow Factor of safety 1.5
Therefore, working strength of Peg 8.86kN

For each segment of tent roof Max. F

Pageg .

® =35m Az
A =962 m? (249)

>5 @ = 30.14m Az
A =713 m?(686)
>i0 ® =586m Az
A =27 m*(27)
t ™M, M, As
] 1.0 0.7707 3.89
A 1.0 0.7700 10.72
A 1.0 0.8085 0.42
As (m?) M, X As
Az
0.203
0.7700 10.72 0616
0.8085 0.42 0.25
TM= 0.844

Redco NZ Ltd Project No. 11326
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Providing the services of: ‘

- - Pageif

For Single Peg Arrangement
V =1V, XM =280m/sec = 85 km/hour < 124km/hr Allowable

To increase allowable wind speed, use larger pegs or double peg effects or double pegging is to increase

holding power by 70%.

Chartered Professional Engineers

For Double Peg Arrangement
V=V,xM,F,=886x17=1506kM

Allowable AS/NZS 1170:2002
Qz =Z=100kPa V, = 38.8m/sec
Vz = Qzx107% _ 33.2mls Refer to spreadsheet

0.6

Vz  =40.825 x 0.8443 = 38.8 x0.8843
= 34.5 m/sec = 124.2 kM/hr

= 124 kmihr
The safe working load of each guy attachment point is approximately 15k €
Effects of quarter poles on wind speed ratings. \ =
By e

This calculation takes no account of the effect of roof shape or quartai poles or resistance to wind@piif
Provision is made in the design of the tent for each quarter pole attac
ground.

This has the effect of reducing the tributary area assigne ea ri
speed to be further updated.

nt point to be securely@t:

Redco NZ Ltd Project No. 11326
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Ring diametro cm 120

12.80 - h. 4.00

SRR =
. el e

. |

—

Cupola mt. (1.00 4+ 10.00 + 1.00) x 2.00 — H. 11.00 ~ H.

Tensodenda diameiro mi, 35.00 — Antenne a mi. 10.00 x 10.00 —

Ay 2y



AW TA TexTILE TESTING

Australian Wool Testing Authority Ltd - trading as AWTA Textile Testing
A.B.N. 43 006 014 106
1st Floor, 191 Racecourse Road, Flemington, Victoria 3031
P.O. Box 240, North Melbourne, Victoria 3051
Phone (03) 9371 2400 Fax (03) 9371 2499

TEST REPORT

CLIENT : BAYTEX MANUFACTURING LTD TEST NUMBER : 7-552010-BO
52 NEWTON STREET DATE : 30/04/2007
MT MAUNGANUI . SOUTH d : 25430702BT

NEW ZEALAND

SAMPLE DESCRIPTION Clients ref: "Ferrari precontrain
PVC coated fabric
Colour: Yellow/blue
Enduse: Architectural textil

THESE RESULTS MUST BE CONST CONJUNC'.E&ON

PAGE (

Material Spec1f1catlon provided by &
Nominal composition: PES yarn cosg
sides and varnished .
Nominal mass: 830g/m2
Nominal thickness: 064mm

AS/NZS
1530.3 - 1999

on both

niability, Flame
foke Release

RESULTS:
Mean Standard Error
4.01 min 0.12
22.4 S 1.9
105.4 kJ/m2 3.5
0.2503 0.0139
1.7839  /m
6
6
16 Range 0-20
9 Range 0-10
€ ‘Evolved Index 4 Range 0-10
Siioke Developed Index 8 Range 0-10
(CONTINUED NEXT PAGE) PAGE 1
© Australian Wool Testing Authority Ltd A This Laboratory is accredited by the National Association of Testing Authorities, Australia, for:
Copynght - All Rights Reservec NATA - Chemical Testing of Textiles & Reiated Products : AccreditahonNo. 983
-Mechanical Testing of Textiles & Refated Products : AccreditationNo. 985
- Heat & Temperature Measurement : Accreditation No. 1356

The tests reported herein have been performed in accordance with its terms of accreditation. Samples, and
their identifying descriptions have been provided by the client unless otherwise stated. AWTA Ltd makes no
warranty, implied or otherwise, as to the source of the tested samples. The above tes! results relate only to the
sample or samples tested. This document shall not be reproduced except in full and shall be rendered void if
amended or altered. This document, the names AWTA Textile Testing and AWTA Ltd may be used in
advertising providing the content and format of the advertisement hawg been approved in advance by the

Managing Director of AWTA Ltd.
/

0204/5/05 MICHALL A. JACKSON B Sc (Hons)

APPROVED SIGNATORY AGING DIRECTOR



AW TA TEXTILE TESTING

Australian Wool Testing Authority Ltd - trading as AWTA Textile Testing
A.B.N. 43 006 014 106
1st Floor, 191 Racecourse Road, Flemington, Victoria 3031
P.O. Box 240, North Melbourne, Victoria 3051
Phone (03) 9371 2400 Fax (03) 9371 2499

TEST REPORT

CLIENT : BAYTEX MANUFACTURING LTD TEST NUMBER : 7-552010-BO
52 NEWTON. STREET DATE : 30/04/2007
MT MAUNGANUI SOUTH

25430702BT
NEW ZEALAND e

Comments:

These results only apply to the specimen'm

The results of this fire test may be useé
but it should be recognized that a 51ng

The specimens were mounted to &
free hanging mode. The resultsW
when mounted to simulate €

To allow free movements
from the clamps. ’

en’ two layers of galvanised welded
[Fameter 0.8mm and nominal spacing of
ough ‘at four points, each 100mm from the
clamped in four places.

(CONTINUED NEXT. PAGE) PAGE 2
@© Ausiralian Woot Testing Authority Ltd A This Laboratory is accredited by the National Association of Testing Authorities, Australia, for:
Copyright - All Rights Reserved NATA Chemicat Testing of Textiles & Related Products : Accreditation No. 963
- Mechanical Testing of Textiles & Related Products : Accreditation No. 985
- Heat & Temperature Measurement ] Accreditation No. 1356

The lests reported herein have been performed in accordance with its terms of accreditation. Samples, and
their identifying descriptions have been provided by the client uniess otherwise stated. AWTA Lid makes no
warranty, implied or otherwise, as to the source of the tested samples. The above test results refate only to the
sample or samples tested. This document shall not be reproduced except in full and shall be rendered void if
amended or aftered. This document, the names AWTA Textite Testing and AWTA Ltd may be used in
advertising providing the content and format of the advertisemer} have been approved in advance by the

Managing Director of AWTA Ltd.
an Ao/a<

APPROVED SIGNATORY

0204/5/05 MICHAELA JACKSON B Sc (Hons)

AGING DIRECTOR



AW TA TexTILE TESTING

Australian Wool Testing Authority Ltd - trading as AWTA Textile Testing
A.B.N. 43006 014 106
1st Floor, 191 Racecourse Road, Flemington, Victoria 3031
P.O. Box 240, North Melbourne, Victoria 3051
Phone (03) 9371 2400 Fax (03) 9371 2499

TEST REPORT

CLIENT : BAYTEX MANUFACTURING LTD TEST NUMBER- : 7-552010-BO
52 NEWTON STREET DATE : 30/04/2007
MT MAUNGANUI SOUTH ORDER ! 25430702BT

NEW ZEALAND

AS 1530.2-1993
DATE TESTED:
19/04/2007

material

Spread Factor: ]
Heat Factor: R

Maximum heig

9P U 0P

degC min
%

These test results reals

material under the #
intended to be the
hazard of the m

of the test specimens of the
test, and they are not
ng the potent1a1 fire

PAGE 3

Australian Wool Testing Authorty Lid
9

This Laboratory 1s accredited by the National Association of Tesung Authorities, Australia, for:
Copyright - All Rights Reserved

NATA -Chemical Testing of Textiles & Related Produc!s : Accreditation No. 983
- Mechanical Testing of Textiles & Related Products : AccreditationNo. 985
- Heal & Temperature Measurement H Accreditation No. 1356

The tests reported herein have been performed in accordance with its terms of accreditation. Samples, and
their identifying descriptions have been provided by the client unless otherwise stated. AWTA Ltd makes no
warranty, implied or otherwise, as to the source of the tested samples. The above test results relate only to the
sample or samples tested. This document shall not be reproduced except in full and shall be rendered void if
amended or altered. This document, the names AWTA Textile Testing and AWTA Ltd may be used in
advertising providing the content and format of the advertisemeqt Rave been approved in advance by the

Managing Director of AWTA Ltd.
A0 / &
o

APPROVED SIGNATORY

LINAT tfu

0204/5/05

MICHAEL A JACKSON B Sc (Hons)
AGING DIRECTOR
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NEW APPLICATION CHECKSHEET -
1o, MG Yo

. Rt R
Company name:_< l&% \ S App #:_1 7 ol ':bc‘q
Date Received: 2»5;/ 3// 12 Date Accepted:
Paperwork required

Application Form
Pre-payment $2000.00 (cheque/direct credit)
Plans/Specifications/Design detail

RBW Certificate(s) of Design (if applicable)

Action required

1. Check application form is complete and signed
2. Enter Applicant details into database

w

Enter Application details into database
Change status to ‘Pre assessment’ and Sub status to ‘In process’

Create MAKO files
Scan/save documentation into MAKO

Create codafile for hard copy documents

v ® NG

11.Check pre-payment has been receﬂ R

form and send paperwork to
12.Check documentation agr 1

13.Send Applicant Letter

Quick search documenps
Rl

14. Enter complianr
ans/De
15. Receipt pre-

16.Create =

application, send Application Accepted for Assessment
Leipt to applicant

nt Id: 5157152 (if acknowledge/accept at same time)

5157141 (if accept after already acknowledged)

|
r

Once accepted the clock will start and the assessor is to begin the assessment process.

NEXT STEP: See assessment checksheet.
Quick search document id: 4917307

MBIE-MAKO-5259070
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Sue Brown verraoiw
PANF oSy

From: Sue Brown

Sent: Wednesday, 2 October 2013 10:02 a.m.

To: Celerina Gieseke

Subject: RE: Transaction Print Out - Zirka Circus (Flaming Phoenix Entertainment Ltd)
Hi Celerina

Thank you. Is it possible for us to have a copy of the transaction print out too?

Thanks N %,«
Sue ) !

From: Celerina Gieseke [mailto:Celerina.Gieseke@dol.qgovt.nz
Sent: Wednesday, 2 October 2013 9:35 a.m.

To: Sue Brown

Cc: Celerina Gieseke

Subject: RE: Transaction Print Out - Zirka Circus (Flaming Phoeniy

. []
\ sd aw“"'la Her

n:;naG fs;@f

:;\T;;aﬁ ac@"ﬁ

ment Ltd) (\\
Hi Sue,

Confirmed received $2,000 from Flaming Phoenix on 2"

o W N ®
Regards, ,F\ C{’?\\g}
Celerina o Ce’\i’ﬁ"»“ ‘ ::\ ( }f‘}
b \\'-‘.k ! J s S '.'a"

_ - _ QV‘\'( y&}"q BT USo.
From: Sue Brown [mailto: Sue.Brown@ b, >.qovt.nEi “-V
Sent: Monday, 30 September 2013 * &=,
To: Celerina Gieseke Sue --‘rown \)
Subject: Transaction Print Ou* tk&iéﬂ&da; rlammg F,'b ‘% iment Ltd)

. . Ca‘.er_ﬁ_}a r =na diess”
Good Morning Celerina 1" ,,—;."' &I ot Wmdne day, -
(s or S8 Hr®

A Multiproof appli ﬁ\ 115’ (Flaming Pi'th\éb&rma\&lnment Ltd) has made a payment of $2,000 by
electronic banki- ( ) \“Ct Rr

\_n
They have‘éb\ls @Sybbf the tra- jn their end - please see attachment
¢ § e
Can "ks(f'? ":bwde us wi* b (/ . print out to confirm payment has been received?
,;-’-?.

/,f/ s know if ,(;{} Yher information

\:@Wii}*—'. e (\ <\‘

- A ® 0
ot W 3 SR

T a\"\‘f'-' /OU erll'- ‘\ \_\\\v
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’}/

Sue Brown
Administrator

Determinations and Assurance
Building System Performance Branch
Infrastructure and Resource Markets Group



Department of
Building and Housing

Te Tan Keupape Whare

National Multiple-Use Approval

APPLICATION INITIAL INVOICE REQUEST

To: Accounts Processing Team, Finance.

Please enter an Accounts Receivable (A/R) invoice and receipt the payment for the details shown below:

National Multiple-Use

Chart Debtor Number oSy [ _f?!-\f'
National Multiple-Use Flamng Proevaw &\@WM d ,J
Chart Debtor Name ) L‘Z\./\Lq Civeus ) X \,f R
NMUA Application Num ‘} R '; o *

(N....) N100S ™

Initial Application Q_(.:'"' N /s
Prepayment Amount = & UV
Received 2,000.00 Ve ¥ <R

Non-refundable Fee
(recognised as revenue)

Bank statement date (fee
credited to)

Requested by:

Date:

Notes for the IéMyAAccount Manad

1. If applicaptis, nQ\{( ai)mplete the\‘New Deb'ta]' Form" and send it along with this form.

2. Cqmple(e f rm for each appllca{kg
3 Acco ts~h_r assing person iMl ¢

‘pvo’lbe and receipt wu& efh to the requestor.
e’ndmg the A/R invoice and receipt to the NMUA applicant.

5

—
‘-w

Tb'é @Questor is responsible’
6 ¥he-appllcatloa Qe I}\be re%: ded in Finance One General Ledger as follows:

s

2
f‘ \_// \‘_

,!

fee credited to the NMUA bank account or attach payment cheque.
tesan A/R invoice for the application fee and receipt the payment.

_ € TR $ Natural Account  [invoice Description/ JGST EXCl [GST GST Incl
IGL Account Nn'hliggr E" Description Line narration Amt Rate JGST Amt]Amt
y 4 ‘*‘-,’:, Y NoI refundapie. - | [l i
NMUA Revenue from]application '
118. 12@&NﬁN 00000 Application Fees  |prepayment i 54;4454 15%|
Refundable [ 1 i
NMUA Revenue in  [application | ‘ |
999.7060.NNNNNN.00000 Advance prepayment 148889 NAl 1 1,488:89
Total Application Fee received 1,933.34 66 66 2,000.00

Page 1 of 2




As at 12:40PM, Wednesday 25 September 2013

€ Payment Successful

A payment has been made with the following details:

To: 03-0049-0005128-00
From Account: S 22)@) (| AMING PHOENIX)

Amount: $2,000.00

Details to appear on their statement: Multiproof ZirkaCircus \
-@e List. o

Planning to pay this person again? Click 'Save this payee' and save the

‘ Print ‘ | Save this payee |

Notes regarding electronic payments:
If your payment is being made to a non-ASB Account, you should allow up to rking days from the time is tral tion for

the funds to be credited to the other bank account.
0\‘ !

© ASB Bank Limited 2013
Privacy Statement FastNet Classic Terms Intemet Access T



View All Details Page 1 of 1

FLAMING PHOENIX ENTERTAINMENT LIMITED (2755784) flggated

Registered on 01 Aug

2013
To maintain this company log on here

Company Summary  Addresses  Directors (1)  Shareholdings (2) Documents (16)

Company number: 2155784

Incorporation Date: 13 Aug 2008

Constitution filed: No
AR filing month: August , last filed on 01 Aug 2013 \
Company Addresses:  Registered Office

254 Aka Aka Road, Rd 3,

Pukekohe, 2678 , New Zealan 6& . O
Address for service \\
n

Company Status: Registered
Entity type: NZ Limited Company @ \

254 Aka Aka Road, Rd 3
Pukekohe, 2678 , New lai

View all addres

Directors

http://www .business.govt.nz/companies/app/ui/pages/companies/2155784 30/09/2013



From: James Finlayson [mailto:james@zirkacircus.com]

Sent: Monday, 26 August 2013 11:17 a.m.

To: Murray Usmar
Subject: Zirka Circus Multiproof Amendment Q
Hi again Murray

Apologies,

I just received an amended copy of my document

appendix including photos etc.

I asked why the photos were not'® ent they en0 m
This document includes th% ices. Please rep &re I sent last night.

It is identic

Flaming Ph

al apart fran ditional pages\

oenix Entertainment Ltd (Zirka Circus)

www.zirkacircus.com

e administrator had left out part of the
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FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Issue Date ‘ Author i Status Extent of Revision

1 21 AUGUST 2013 MEA DLS BUILDING CONSENT

Prepared by:

@ \ Debbie Scott
dhe * Q
\ Principal Fire Engineer

ineer
\g

ME Dist. {Fire), PMSFPE, FIPENZ, CPEng
Hons, PKN Fire)

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
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

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 f

'v;;; from Fire, t
report is based on the following: 9

o C/VM2 Verification Method: Framework for Fire Safety DesignK

o F6/AS1 Visibility in Escape Routes, Third Edition 18 October 20
o F7/AS1 Warning Systems, Fourth Edition, 10 April 2012,
o F8/AS1 Signs, Second Edition, 10 April 2012 (as applicabl

fire safety),

This Zirka circus tent is designed in accordance with the Veri 7o) thod C/VM2,
Issues that may arise under the Fire Safety and Evac egttfations 20 | scussed directly
with the New Zealand Fire Service (NZFS).

This report does not examine any storage, veptilation o®bunding require hazardous substances as
defined in the Hazardous Substances and NeWnOrganisms Act 1995 r Building Code Clause F3-
Hazardous Substances and Procesges, an roels Sulstances (classes 1 to 5 controls)
any hazardous substang gt storeéd as required by the Regulations is
mal effect on the firgjload f the building. Building owners should

__ Qspecifically for Zirka circus tent only. The

. Teviewed by all of the stakeholders. The stakeholders have no significant reservations
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 deait 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". Testin %undenaken by

AWTA for Baytex who are NZ's leading Tent and Marquee Manufacturer gnd gheifla ility inde

achieved was 5. The Fabric on this circus tent is clearly stamped and h byRthe manufactu
showing that this is indeed the fabric used as per FEB attached in Sectio Appendix 6.

inputs/outputs (for CF1 and CF2), FEB documentation, dragfings, mmability Index.]
above mentioned fabric and correspondence emails at

This fire engineering design report, along with BCA che&eet, Compliance

documentation.

A site visit to the tent was undertaken on the 30"
was held on 22" of May 2013.

licant factors to building occupants. These  than 300 people

#performance requirements because they  congregate in 1 area

Verificatio ethod:

Location Risk Group Acceptable Solution Escape No.of
Height people

Circus Tent CA C/AS4 Om 690

22 August 2013 Page 6 of 74
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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 detgctiffn®
circus ring. Manual alarms would then be activated by circus staff
installed in the circus tent with manual call points provided in sound b ]
The fire alarm panel is to be provided in the sound box and is todt{fnterfa Jights

and emergency lighting such that when the fire alarm is soun then the audio and Jights%should turn

“OFF” and the emergency lighting should turn “ON”. @

An Emergency lighting system is to be installed in {f . The emergency

C m from the farthest
point in the circus tent to the closest final exit in directi) Sripping hazards, stairs, ramps,
entries into safe paths, etc. This report dogs n isibility inges@apaiRetites and it is therefore to be
designed and detailed by an electrjcal engi ith¢lause¥6 of the Building Code.

However, there is emergency lightingg
(Flood lights) to be located op.foly

the type of these lights @‘

engineering report. : -
Information in this®sepo, ch as oc n@cape routes and the location of EXIT signs will be
af : togde

gr the electrical consul sign adequate illumination. Note also that any escape
gn Wifched fire sa plans afe not to be taken as ‘specific escape routes’ in terms of

heWervices of a suipabl g person to design and install an emergency lighting system to
With NZBC F6 Vjsiblity n, Escape Routes, Clause 1.2 and Clause 1.3. Emergency lightings shall be
ith F6/AS1/1.2 and shall be located:

fevel in the building,

rt n escape route designed to serve more than 250 people,

ust be installed in the areas specified and must provide a direct illuminance of no less

- 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

22 August 2013 Page 7 of 74




Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

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, Ianding@ails, doors, visi
panels and openings are to comply with D1/AS1.
6.2 No. of Escape Routes K
‘. E@
2r t

The actual numbers of escape routes provided are 4 (M&il Exit 1, tw%sid SQEXID2 and Exit 3)
and a rear staff only exit (Exit 4)). Exit 4 has not been cgy¥:

ich he assessmerth,aSidiscyésed in the FEB
process. The open paths to Exit 1, 2 and 3 diverge at alfanglgio less than QOk eparated by 27 m {
fes with alterna pexBute requirements of

>20 m for >250 occupants) as per C/VM2 therefpfe ¢

es

6.3 Width & Height of Esca

ape routes in the building.

Location I : Minimum door widths (mm)

All open paths whi 760
chare accessiblN)O

accessible rout
<

All opgen p i
routes

760

he%irka circus tent are 3400 mm and the clear height of the doors is 1.8 m (As per FEB
at ed in FEB, Section 26). The escape routes and the door widths in the Zirka circus
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 ingi€ate the escape routes
compliance with F8/AS1.

entified by exit
signs which are clearly visible and shall be located:

a) Ateach point in the open path where a door to a final exitds, nofivisibie in normal use.
b) To clearly indicate each door giving access finallexit and

¢} To clearly identify the route of travel.
&r; r both. (F8/AS1/2.1.d).

gke to be text or a pi
@ ZBC Clause F6. (F8/AS1/4.5.1) The Exit sign

Escape route signs shall be located in accordance with scape rou&

6.5.2  Fire Escape Route Signagedype an nation

Escape route signs (and final exit

Exit signs in escape routes s @' illuminated as
shall be internally illumi e‘ '
Exit signage’s areff

luminated anghis ently provided at all the exits. These exist signs are to be
turned on pri jtarting of egery perforfrance. Additional required exit sign locations is as shown in

the drawi hed as Appendix Section 27
*
6. \

cellaneous

a Qe to remain clear at all times. Escape routes shall not be used for storage of
#e gg solih waste containers.

is also natedg#fat 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 ( 220 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 ez ea)yjn accordance wi

Component tgress Capacity (# people)

484

O
A
O

awmhere the firecell is uns leredilt.is necessary to provide extra width to allow for
[f@may be unusabl 1%5.to be noted here that the emergency exit at the back

The egress capacity asshg¥ s&t for the design occupant load of 690 people in the

gWnlon the drawing i
building. '- : \
> y ‘

8 Deasign Scenario 2 Unknown Threat

Main entrance/Exit 1

Exit 2 340 @
Exit 3 340
TOTAL

Deduct unavailable exit

Total available width

Note:
(1) In accordance with C/AS4/#73.2

the possibility that one estgy
of stage is not used j
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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 6 0\

This scenario is not applicable as there are no sleeping risk group occup the&¥sircus tent.

11 Design Scenario 5: Horizontal Fire Spread

11.1 Boundary Exposures

For the circus tent to have 100% unprotected areas I £ be located more
than 10 m away from every neighbouring boun PEME/VNIZYA2.4 for a FLED = 800
MJ/m?, Height of enclosing rectangle = 4m ang

Wall Elevation

North 220, 100% 100%
.

South >1 @ ; 100% 100%

East >k 7 100% 100%

West 1 >20m 100% 100%

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 0\
The circus tent is expected to be located in public parks and other pu pla where NZFS shail<
direct access from public streets to enable the requirements for fire s% ess are complied with#"This

is to be checked by each BCA as a part of their approval process.

15 Design Scenario 9: Challenging Fire

15.1 Capacity of Means of Escape . \\

The following table details the actual egress, Pont which are used in the

hs f8r crowd areas o tf
ASET/RSET calculations: '

Circus | Door . - Door Width (mm)
Tent |

Ground . Main entrance/exj
floor  Eyit 2 % % 3400
Exit 3 3400
15.2 @ances \
*

T rgf case travel dis N occupants in the Zirka circus tent is 36 m (18m along bleachers + 18
h ntal travelp whigh is or ASET/RSET calculations.

15.3 Modellin ing fire scenarios using B-risk

{e in Circus Ring

2imode used in B-Risk modelling.

All'the escape doors from the Circus ring are closed until evacuation begins;

e The circus 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 Allthe 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)

¢ 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 @f 8013 m3. 0\

Design Fire 2: Fire underneath seating

* As per Design Fire 1 except for the location of fire origin being ﬂ% nderneath the seat

\

15.4 Modelling geometry to determine ASET

- e

Leakat®@Gapairom the Circus Ring
Smofigled aQanother vent
m: x2m at sill height of 6m

CIRCUS

ROOM
Triangular vent above doors :
modeled as halt width = |_| Door opening modeled as
1.35m2=1.16m x 1.16m half width = 1.7m x 1.8m
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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 = (T, + Ty + Tpre) + (Trgay OR Teiow)
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 s s

T, = Notification time applies and this value is 30 seconds as per C/VM2 3,2.2 O
Tore = time from notification until occupants commence evacuation=0 n s diScussed in FEB.

oorwaVeer the time ta for all

ing the trav and
L
neatii B

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

Tway = OCCUpant travel time to move to a place of safety, Calc@! te
applying the travel speed as determined. '

esgape as it is likely that
allffcome in from. The

The analysis is for 50% of the occupants i.e 345 ou
the occupants would like to move to the main
following tables summarises the RSET calcula

Enclosure of origin -
J . Circus Ring (Room 1)
Travel Time ' :
Horizontal Travel & : ;
Area % 344 m’
No. of Occupan \ 345 (50% using main people

exit 1 for escape)

Dens f@nts in space D n/a (as 690 people are  people/m’
@ 2 @ expected to occupy the

space as per

* 0\ information supplied

\ from the client)

k factor k 1.4

a factopg™ = 0.266

Travel$Speed S Bk-akD 1.139 m/s
Travel Sgeed afong bleachers 0.85

Max Travel Speed 1.2 m/s
Horizontal Travel Distance Lirav 18 m
Travel Distance along bleachers L 18

Trav = Lira/S Terav (1) 16 seconds
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Ttrav = I-trav/ S Ttrav (1) 22 seconds
Flow Time
Occupant Density at door D 1.9 people/m?
Width w 34 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
leaf)
Queuing Time tg (2)

Evacuation time (greater of travel or flow) seconds

Detection time ty 110 cohds
Alarm notification time t, (s on

Occupant Pre-movement time Yore seconds
RSET RSET seconds
ASET:

Results from B-Risk Simulation are as below:

Visibility in Circus Ring (Room 1) at 2 m al@ reduces to lessdHan at 410 seconds.
FED (CO) in Circus Ring (Room 1) exg@eded 0.3 at 775 secon

FED (THERMAL) in Circus Ringd q 13a &ds.

The following Table summa GEs the g Qr this fire scenario

| Enclosure of origin
| (Room 1)

B-Risk Results

ASET (Visi% T <410 seconds
ity reducesgp les in Room 1 at 430 seconds.

Enclosure of origin
{Room 1)
<410 seconds
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

FED (THERMAL) in Circus Ring (Room 1) exceeded 0.3 at 595 seconds.

The following Table summarises the B-Risk modelling results for this,fire sc io:
Remote from

| arigin (Room 1)

B-Risk Results
ASET (Visibility < 10m)*

Note:
(1) Visibility reduces to less than 10 m in Ro 390 se€conds with fire loca eath the seating.

ASET/RSET:

The following Table summarises t
Remote from -
origin (Room 1)
<360 seconds

RSET 216 seconds

The A
the N

SET/RSE of escape for the occupants of the building comply with

Desizn Scenario 10: Robus

A

17 Structural Reauirements

Structutal regrements 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 Circ
the NZ Building Code Clauses C1 — C6 for Protection from Fire as reggyired b

NZ Building Act.

This is subject to the assumptions and requirements being this report. The

i
of the report are summarised below however the report sflo be read’in it
requirements are met.

1) Emergency lighting is to be installed in the bui uired by F6/. ever, there is

emergency lighting proposed by the client. cliett wishes to have cy lights (Flood lights) to
be located on four king poles of the circusentipreferably not tog:hi ocation and the type of

these lights are as shown in the drawifigs at i tion 27 of this fire engineering
report.
2) flaps should be clearly visible, located

ensure all

Bd throughout
of the eme

1 n i
fovided inS&l h

3)

4) NZFS requiremen
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21 APPENDIX 1 — NZFS Access

Part 6: Firefighting

6.1 Fire Service vehicular access
CONTENTS A PN AP SV ST E FE PR FE PR PO PN PIPT PP P FN PIPT Y PIFSTYFTAYEA T CV VD P
6.1  Fire service vehicular sccess 6.1.1 |f buildings sre loceted remotely from

6.2 Information for firefighters the street boundsries of s property,
pavements situated on the property and likely
to be used for vehicular access by fire
appliances shali:

6.3 Access within the building for
firefighting and rescue operations
6.4 Firefighting fecilities
5) Be able to withstand a laden weight of up
to 25 tonnes with an axle load of 8 tonne

or have a ioad-bearing capacityg@f
thzn the public roadway serying
property, whichever is the | * a
b} Be trafficable in all weathers, an
the hard-standing wi \ :

c} Have a minimum widiget 4.0 m, an

of no less than
Nheight at site
ces and beh.w‘en

d) Provide a clear pgs

inlets to fire sprnk

ment:
Access to buildings |
vin public strests, bu!
mult-bailding G
any. bl g.

6.1.2 JIKiS

ation for firefighters

.1 ¥ fire detection and alarm systems of
sprinkler systems are instalied, the control

@ \ panel shall be located in a position close to
the Fire Service attendance point and in
® accordance with NZS 4512, NZS 4515 and

\ NZS 4541 ss sppropriate.

6.2.2 \f hazardous substances ate present in

& 0 the budding warning signage in accordsnce
&K\ with NZBC F8 shall be displayed.

DEPARTMENT OF SUILDING AND HOUSING - 10 APRIL 20%2 1 11

22 August 2013
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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:

A 8 C | o | e | °F G

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:
¢ | Accommodation for more than S 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 n, X
Clause 1 (Section 21A of Fire Service Act 1975) applies? Aan Yes
2 a | Compliance with Building Code Clauses establisheadsk '
Protection from Fire:
C/AS1, or C/AS2, or C/AS3 or C/AS4, or C/ASS, or C/AS6, or CAAS
Access Routes: D1/AS1
Visibility in Escape Routes: F6/AS1
Signs: F8
Clause 2(a) applies? No
b | Modification or waiver of Clauses C1-6, D13 No
No
No
@ Is and individual S,
JATEss fit-out is changeaf u
No
thmn F? If yes then the BCA is obliged to forward the building No
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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

Automatic or Manual
emergency warning
systems for fire or
other dangers

Type 2 Manual call
point system

Performance
Standard

NZBC: F7

Modified as
discussed in FEB

Maintenance

Inspections

4 Emergency lighting
systems
Including illuminated
signs

NZBC: F6, F8

AS 2293.3: 2005
(Emergency escape
lighting and exit

means also contain

F8 as approprig
15 Final exits (I
(2) Details:

NZBC.C1-C6

15 Any or all of the followipgrsys

Fire Safe d
Evacuation

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.

@ 293.2

nce with

a building's means of escape from fire, and
iglauses 110 6, 9, and 13: Performance standard = NZBC:C1-C6, F7,

50 long as those

facuation of
Buifding 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.

Daily inspections by owner
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 QP

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

v

22 August 2013
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15 Signs for NZBC:F8 Immediate Daily inspections by owner v
(4) communicating replacement for crowd type occupancies
information Signs will be visible | or refurbishment of | Monthly inspections for all
intended to facilitate | under ali signs if missing, other occupancies with
evacuation foreseeable incorrect or annual inspection and
conditions illegible. maintenance by I1QP
including
interruption of By owner/occupier
mains power. Monthly: Ensure signs in
place where required, they
are legible and clean and
are illuminated. Record in
log book.
By IQP.

Yearly: As per month
complete report ;
required fol
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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 (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 Cc/vVM2

Zirka Circus

Description of Rooms

Circus Room

Room Length (m) =
Room Width (m) =
Maximum Room Height
Minimum Room Height
Floor Elevation (m)
Absolute X Position ) =
Absolute Y Position ) =
Room 1 has a sloping ceiling.

Room 1

.00
00
(m) = 0.00
(m) = .00
= 0.000
{m
{m

Shape Factor (Af/H"2) = 9.6
Wall Surface is steel (mild
Wall Density (kg/m3) = 50.
Wall Conductivity (W K) = 4 00
Wall Specific Heat (J/ K) = 460
Wall Emissivity = 90
Wall Thickness (mm) 3.0
Ceiling Surface acl (mild)
Ceiling Density (i 4) = 7850.0
i W/m.K) = 45.800
(J/kg.K) 460
0.90
= 3.0
Ed S e is conc
: Bensity (kg/m3) = 2300.0
Jonductivity K 1.200
B 'Specific, Heatlyl (J = 880
Emissivitfy,= 0.50
Thickness\ 100.0
o
Leng€ = 31.00
Yodth ) = 8.00
eight (m) 1.50
2 eight (m) = 1.50
Bkevation (m) = 0.000
\ " Position (m) = 0.000
llite Y Position (m) = 31.000
2 has a flat ceiling.
fifPe 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
Wall Emissivity = 0.90
Wall Thickness (mm) = 3.0

22 August 2013
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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

Vent 1 : Vent above front entran
From room 1 to 3
Front 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)

Floor Thickness = (mm) 100.0
Wall Vents 0\

Vent 2 : Vent above right door
From room 1 to 3
Right face of room 1
Offset (m) =
Vent Width (m) =
Vent Height (m) =
Vent Sill B
Vent Soffit

Q
=3
"+
g

]

Opening Tin
Closing Tinge =
Flow C (sec) =
Vent 3 : Vent above lef ox,
r to 3
ce of room 1
Offsetdl(m) = 12.900
idth (m) = 1.160
Height (m) = 1.160
nt Sill H ht (m) 1.800
ent Soffit ht (m) = 2.960
Opening Tig@ = 110
Closing ecy = 0
Flow'Cpef®if ¥ (sec) = 0.680
Ve 4 Door openin (o) tra

F ro ¥ to 3
r
s
\'

n
g
fare of room 1
(m) = 13.800
e Width (m) = 1.700
nt Height (m) = 1.800
nt 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 rxoom 1

Offset (m) = 11.800

Vent Width (m) = 1.700

Vent Height (m) = 1.800
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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 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) = 0.0
Vent Width (m) = 1.000
Vent Height (m) = 500
Vent Sill Height (m) = .000
Vent Soffit Height (m) = 00
Opening Time (sec) =
Closing Time (sec) = <
Flow Coefficient (sec) = 0.680
Vent Type is 3D adhered spil ]
Balcony Width (m) = 0.000
Downstand Depth (m) = 8.500
Vent 8 ceiling vent
From room 1 to 3
Rear face of room
Offset (m) 1 00
Vent Width 2.0
Vent Height 000
Vent Sill N .000
5 8.000
0
0
0.680
21.0
18.0
50
(m) = 2.00
FED(CO) C/VM2

1.

1.

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

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

reflective signs

0
600
1
600
900
1
900
1200
1
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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.

Description of the Fire

CO Yield pre-flashover(g/g) =

CO Yield post-flashover(g/g) = 00
Soot Yield pre-flashover(g/g) = .70
Soot Yield post-flashover(g/g) = .140 ¢
Flame Emission Coefficient (1/m) = é .00

1
Fuel - Carbon Moles 1.00
Fuel - Hydrogen Moles 2.00
Fuel - Oxygen Moles 0.50
Fuel - Nitrogen Moles 0.00
Burning objects are manually positioned i (=]
Burning Object No 1
Fire
Located in Room
Energy Yield 20.0
CO2 Yield 1.500
HCN Yield 0.000
H20 Yield fuel) = 0.818
Heat asewp@fe Per Unit a /md} = 250.0
Radia Fraction = 0.35
Fi Elevatéfon (m) = 0.300
i Length (m) 0.300
ct Width (m) = 0.300
ject Heig 0.000
ion, X-coordi (m) = 15.500
ation, Y-co (m) = 15.500
ire Locafion fffo, inment) = centre
Plume behdvio isturbed
Alpha T xcoefficient = 0.0469
Pegg H (kWi = 20000
Postflashov \
Postfl s OFF
Results ire 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)

HRR (kW)

Visibility (m) at 2m
FED gases on egress path

FED thermal on egress path

0 min
(10

Layer
Upper Temp
Lower Temp

HRR

Visibility

FED

0 min
(20

Layer
Upper Temp
Lower Temp

HRR

Visibility

FED

0 min
(30

Layer
Upper Temp
Lower Temp

HRR

Visibility

FED
FED

0 min
(40

10 sec

sec)

(m)
(C)
(C)
(kW)
(m) at 2m

gases on egress path

20 sec

sec)

(m)
(C)
(C)
(kW)
(m) at 2m

gases on egress path

30 sec

sec)

(m)

(C)
(C)
(kW)

(m) at 2m
gases on egr
thermal on

40 sec

sec)

Layer ffm)

FED

1 min
(60

Layer
Upper Temp

gases on éai s
thermal on e s

’C)
) “‘i‘
em C)

at 2m

H#¥gases on egress path

thermal on egress pa

00 sec

sec)

(m)
()

FED thermal on egress path

FED thermal on egress path

h

th

21.0
0.0
20+

0.000

0

0

0
0

.000

Room 1

9.468

00
.000

Room 1

9.081
21.9
21.0
18.8
20+

0.000

0

.0
0

.000

Room 1

8.121
24.2
21.0
117.3
20+

00

.001

Room 1

7.841
25.1

21.0

20+

Room 2

1.500
20.9
20.9

20+

Room 2

1.500
20.9
20.9
0.

m 2

1.500
20.8
20.8
0.0
20+

1.500
20.8
20.8
0.0
20+

Room 2

1.500
20.8
20.8
0.0
20+

Room 2

1.500
20.8

6@

Outside

out e

Outsifde

Outside

Outside

Outside

,’QO
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1 min

Lower Temp (C)
HRR (kW)
Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

10 sec
(70 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

20 sec
(80 sec)

Layer {(m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

30 sec
(90 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egr
FED thermal on

40 sec
(100 sec)

Layer #fm)

50 sec_
(110 ch“-.
&m
p C)
DkW )

illity (m) at 2m

PE"gases on egress path =
FED thermal on egress path

00 sec
(120 sec)

Layer (m)
Upper Temp (C)

Pity (m) at 2
gases on égi s
thermal on e s

0.

0.

ath =

0
0

21.0 20.8
168.8 0.0
20+ 20+

00

001
Room 1 Room 2
7.578 1.500
26.1 20.8
21.0 20.8
229.8 0.0
20+ 20+
00

.001
Room 1 Room 2
7.329 1.500
27.2 20.7
21.0 20.7
300.2 0.

m 2

1.500
20.7
20.7
379.9 0.0
20+ 20+
0.000
0.001
om 2
1.500
20.7
20.7
0.0
20+
Room 1 Room 2
6.650 1.500
30.6 20.7
21.0 20.7
567.5 0.0
20+ 20+
0.000
= 0.001
Room 1 Room 2
6.444 1.500
31.8 20.7

0
20+ 0+
00
.001

O

Outside

Outsiffe

Outside

Outside

Outside

\\
O
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2 min

2 min

3 min

Lower Temp (C)
HRR (kW)
Visibility (m) at 2m

21.0
675.4
20+

FED gases on egress path = 0.000
FED thermal on egress path

10 sec
(130 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

0

.001

Room 1

6.260
33.1
21.0
792.6
20+

FED gases on egress path = 0.000
FED thermal on egress path

20 sec
(140 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

0

.001

Room 1

6.084
34.5
21.0
919.2
20+

FED gases on egress path = 0.000
0

FED thermal on egress path

30 sec
(150 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egr
FED thermal on

40 sec
(160 sec)

Layer §#{m)
Upper )

50 sec L 3
(170 c)

&

00 sec
(180 sec)

Layer (m)
Upper Temp (C)

Fity (m) at 2
gases on é&% s
thermal on e s h

.001

20.7
0.0
20+

Room 2

1.500
20.6
20.6
0.0
20+

20+

0.000

ath =

0

.002

1200.6
20+

0.000

0

.002

Room 1

5.577
38.9
21.1
1355.4
20+

Room 1

5.411
40.5

Room 2

1.500
20.6
20.6
0.0
20+

Room 2

1.500
20.5

Outside

Out’ e

Outsi

Outside

Outside

Outside

Q
A ‘\O
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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
2 min 10 sec
(190 sec) Room 1 Room 2 Qutside
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 O
=0

FED thermal on egress path .002

3 min 20 sec
(200 sec) Room 1 Room 2 Out e
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+ 0+
L 4
FED gases on egress path = 0.00 \
e

000
FED thermal on egress path 0.002
3 min 30 sec
(210 sec) Ro om 2 Outsi
Layer (m) 4, 1.500
Upper Temp (C) 45. 20.5
Lower Temp (C) 20.5

HRR (kW) 2068.3 0.0
Visibility (m) at 2m 20+ 20+
FED gases on egr .

FED thermal on

3 min 40 sec
(220 sec) Outside
Layer #fm)
Upper )
C)
KRR ) 2270.0 0.0
Pity (m) at 2 20+ 20+
gases on e?r s 0.000
thermal on e& h = 0.002
m 50 sec L)
(230 c) Room 1 Room 2 Outside
4.605 1.500
empni(C) 49.7 20.4
p 'IC) 21.3 20.4
2481.0 0.0
1lity (m) at 2m 20+ 20+
EBfP"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

22 August 2013 Page 29 of 74



Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Lower Temp (C)
HRR (kW)
Visibility (m) at

2m

21.4
2701.4
20+

FED gases on egress path = 0.000
FED thermal on egress path

10 s
(250

4 min

Layer
Upper Temp
Lower Temp

HRR

Visibility

ec
sec)

(m)

(C)

(C)
(kW)

(m) at

2m

FED gases on egress path =
FED thermal on egress path

4 min

20 sec

(260 sec)

Laye
Uppe
Lowe
HRR

Visi

r (m)
r Temp
r Temp
(kW)
bility

(c)
()

(m) at

2m

0.003

Room 1

4,292
53.8
21.5
2931.3
20+

0.000
0.003

Room 1

4.136
55.9
21.6
3170.4
20+

FED gases on egress path = 0.000
FED thermal on egress path

30 s
(270

4 min

Layer
Upper Temp

Lowe
HRR
Visi

FED
FED

40 s
(280

4 min

Laye

m 50 s
(290

00 s
(300

5 min

Laye
Uppe

ec
sec)

(m)

(C)
r Temp (C)
(kW)
bility (m) at
gases on egr,
thermal on

ec
sec)

r £#fm)

ity (m) at

(m) at
gases on egres
ec

sec)

r (m)

r Temp (C)

2m

1 2
gases on e’& s
thermal on e& h
ec_ @
c)‘~~~b
em C)

2m

s path =

FED thermal on egress path

0.003

0.000

0.

0

0
0

.003

Room 1

3.666
62.6
22.0
3944.3
20+

00

.003

Room 1

3.504
64.9

20.4
0.0
20+

Room 2

1.500
20.4
20.4
0.0
20+

Room 2
1.500
20.4

20.4
0

Room 2
1.500
20.3
20.3

20+

Room 2

1.500
20.3

6@

Outside

Outsifde

Outside

Outside

Outside

22 August 2013
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Job number-1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

5 min

5 min

5 min

6 min

Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress pat

10 sec
(310 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress pat

20 sec
(320 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

at 2m

at 2m

at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
(330 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

at 2m

FED gases on egr

FED thermal on

40 sec
(340 sec)
Layer f{m)
Upper
7y [ 1C)
ity (m)

F thermal on

50 sec <
(350 c)

ility (m)

at 2

gases on e?r S

e S

O

at 2m

h

W¥gases on egress path =

FED thermal on egress path

00 sec
(360 sec)

Layer {(m)
Upper Temp (C)

22 August 2013

0.

0
0

Room 1

3.339
67.3
22.3
4507.1
20+

Room 1

3.171
69.8
22.4
4802.
20+

[e)}

00
.003

5107.4
20+

0.000

ath =

0

.004

20.3
0.0
20+

Room 2

1.500
20.3
20.3
0.0
20+

Room 2

1.500
20.3
20.3

5421.6
20+

0.000

0.

0

0
0

.004

Room 1

2.657
77.4
22.8
5745.3
20+

0

0
.004

Room 1

2.487
80.5

Room 2

1.500
20.2
20.2
0.0
20+

Room 2

1.500
20.2

Outside

Ou e

Outsifde

Outside

Outside

Outside

,’QO
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Lower Temp (C) 23.0
HRR (kW) 6078.2
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.004

6 min 10 sec
(370 sec) Room 1
Layer (m) 2.320
Upper Temp (C) 83.5
Lower Temp (C) 23.2
HRR (kW) 6420.6
Visibility (m) at 2m 20+
FED gases on egress path = 0.000
FED thermal on egress path = 0.004

6 min 20 sec
(380 sec) Room 1
Layer (m) 2.157
Upper Temp (C) 86.5
Lower Temp (C) 23.5
HRR (kW) 6772.4
Visibility (m) at 2m 20+
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 egr, 0.000
FED thermal on ath = 0.004

6 min 40 sec
(400 sec)

Layer fMm)

) 7504.0

Pity (m) at 2 20+
gases on é&% s 0.000
thermal on e s h = 0.005
50 sec 4
(410 c)\ Room 1

1.973

em| C) 100.0
p 1C) 24.5
7883.9

i1lity (m) at 2m 0.57

BIf“gases on egress path = 0.001
FED thermal on egress path = 0.015

7 min 00 sec
(420 sec) Room 1
Layer (m) 1.922
Upper Temp (C) 104.3

22 Augusti2013

20.2
0.0
20+

Room 2

1.500
20.2
20.2
0.0
20+

Room 2

1.500
20.1
20.1

20+

Room 2

1.500
20.1

Outside

Outsifde

Outside

Outside

Outside
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Lower Temp (C) 25.0
HRR (kW) 8273.2
Visibility (m) at 2m 0.54
FED gases on egress path = 0.003

FED thermal on egress path = 0.037

7 min 10 sec

(430 sec) Room 1
Layer (m) 1.872
Upper Temp (C) 108.6
Lower Temp (C) 25.6
HRR (kW) 8671.8
Visibility (m) at 2m 0.52

FED gases on egress path = 0.006
= 0.0

FED thermal on egress path .064
7 min 20 sec

(440 sec) Room 1
Layer (m) 1.823
Upper Temp (C) 112.9
Lower Temp (C) 26.3
HRR (kW) 9079.8
Visibility (m) at 2m 0.50
FED gases on egress path = 0.008

FED thermal on egress path = 0.093

7 min 30 sec
(450 sec) Ro 1 om 2
Layer (m) 1. 1.500
Upper Temp (C) 17.
Lower Temp (C)
HRR (kW) 9497.3
Visibility (m) at 2m 0.47
FED gases on egr 0.011
FED thermal on ath = 0.127
T min 40 sec
(460 sec)
Layer #m)

i) 9924.0
yity (m) at 2 0.45
gases on é!% S 0.014
thermal on e s h = 0.166
m 50 sec <
(470 c) Room 1
1.685
| em C) 126.0
oS, p (C) 29.1
) 10360.2
lity (m) at 2m 0.44

EBPgases on egress path = 0.017
FED thermal on egress path = 0.209

8 min 00 sec
(480 sec) Room 1
Layer (m) 1.639
Upper Temp (C) 130.4

22 Aligust 2013

20.1
0.0
20+

20.0
20.0

Room 2

1.500
20.0
20.0
0.0
20+

Room 2

1.500
20.0

0.0
20+

Outside

Out e

Outsiffe

Outside

Outside

Outside
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

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

FED thermal on egress path

HRR (kW) 11260.7 0.0
Visibility (m) at 2m 0.40 20+
FED gases on egress path = 0.02
= 0. ‘ ’
8 min 20 sec
(500 sec) Room 1 Room 2 Out\

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 0+
L 4
FED gases on egress path = 0.028
FED thermal on egress path = 0.375
8 min 30 sec
(510 sec) Ro 1 om 2 Outsifde
Layer (m) 1. 1.500
Upper Temp (C) 44 . 20.0
Lower Temp (C) 20.0
HRR (kW) 12198.7 0.0
Visibility (m) at 2m 0.37 20+
FED gases on egr 0.032
FED thermal on ath = 0.444
8 min 40 sec
(520 sec) om 2 Outside
Layer £{m) 1.485
Upper ) 47.5
AES (C) 22.5
) 12681.8 0.0
Pity (m) at 2 0.36 0.35
gases on é&i s 0.036
thermal on e s h = 0.520
Room 1 Room 2 Outside
1.457 1.455
153.4 45.3
36.7 24.7
13174.2 0.0
at 2m 0.35 0.30
BRI 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

22 August 2013 Page 34 of 74



Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

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 0

FED thermal on egress path = 0.805

9 min 20 sec
(560 sec) Room 1 Room 2 out e
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 .2
L 2
FED gases on egress path = 0.057
FED thermal on egress path = 0.920
9 min 30 sec
{570 sec) RO om 2 Outsifle
Layer (m) 1. 1.333
Upper Temp (C) 72. 47.9
Lower Temp (C) 39.5

HRR (kW) 15237.8 0.0
Visibility (m)} at 2m 0.30 0.2
FED gases on egr .

FED thermal on

9 min 40 sec
(580 sec) Outside
Layer #f{m)
Upper } .
WE (C) 5 44.3
) 15777.2 0.0
ity (m) at 2 0.29 0.25
gases on e’r s 0.070
F thermal on e& h =1.000
m 50 sec U
(590 c) Room 1 Room 2 Outside
1.424 1.224
C) 182.1 56.6
p 1C) 73.0 49.1
16325.9 0.0
lity (m) at 2m 0.29 0.24
EEPgases 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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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

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 Out e
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 .2
L 2
FED gases on egress path = 0.100
FED thermal on egress path = 1.000 \
iffe

10 min 30 sec

(630 sec) Ro 1 oom 2 Outs
Layer (m) 1. 0.882
Upper Temp (C) 03. 72.8

Lower Temp (C) 66.0

HRR (kW) 18614.6 0.0

Visibility (m) at 2m 0.26 0.2

FED gases on egr 0.109
FED thermal on ath = 1.000

10 min 40 sec

(640 sec)

Layer £(m)

=% Wity (m) at 2
gases on éa} S 0.118
thermal on e s h = 1.000
0 50 sec @
(650 c)\ Room 1 Room 2 Qutside

Outside

1.356 0.664

C) 214.0 82.1
C) 105.3 75.9

19815.3 0.0
(m) at 2m 0.25 0.22

WERIf"gases on egress path = 0.12
= 1.

8
FED thermal on egress path 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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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

11 min

11 min

11 min

11 min

12 min

Lower Temp (C)
HRR (kW)
Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

10 sec
(670 sec)

Layer {m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

20 sec
(680 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

30 sec
(690 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egr
FED thermal on

40 sec
(700 sec)

50 sec )

(710 c)‘-~‘
: eminC)
Eode p C)

(m) at 2m

00 sec
(720 sec)

Layer (m)
Upper Temp (C)

Pity (m) at 2
gases on éai s
thermal on e& h

] gases on egress path =
FED thermal on egress path

Room 1

1.329
222.9
114.6
20000.0
0.23

0.15
= 1.000
Room 1
1.329
226.3
118.8
20000.0
0.23

0.162
= 1.000
Ro

1.
29

20000.0
0.22

0.174

ath = 1.000

20000.0
0.22

0.188
= 1.000

Room 1

1.336
233.7
127.8
20000.0
0.21

0.202
= 1.000
Room 1

1.341
235.6

Room 2

0.519
92.1
85.7
0.0
0.21

Room 2

0.474
95.5
89.8
0.

m 2

0.450
98.4
93.1
0.0
0.2

om 2

0.455
100.2
96.4
0.0
0.20

Room 2

0.448
101.3
98.5
0.0
0.19

Room 2

0.448
102.3

Nz

Outside

out e

Outsifde

Outside

Outside

Outside

;QO
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FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

12 min

12 min

12 min

12 min

13 min

(770 c)

La ‘-~‘

Upp em| C)

LOWs mp (C)
W)

Lower Temp (C)
HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress pa

10 sec
(730 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress pa

20 sec
(740 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m) at 2m

FED gases on egress path

th

th

FED thermal on egress path

30 sec
(750 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) at 2m
FED gases on egr

FED thermal on

40 sec
{760 sec)

Layer jffm)

fity (m) at 2

gases on éai

s
. thermal on e s

50 sec @

dility (m) at 2m

00 sec
(780 sec)

Layer (m)
Upper Temp (C)

EEf¥ gases on egress path
FED thermal on egress pa

0.2
=1

0.2
=1

0.2

=1

0.2

h=1

th

0.2
=1

129.6
20000.0
0.21

1

6
.000

Room 1

1.294
237.3
127.5
20000.0
0.21

32
.000

Room 1

1.248
238.4
126.3
20000.0
0.20

47
.000

20000.0
0.20

79
.000

Room 1

1.173
241.0
127.3
20000.0
0.19

95

.000

Room 1

1.152
241.8

Room 2

0.422
105.1
98.5
0.0
0.18

Room 2

0.375
109.5
95.9
0.

m 2

0.369
113.0
97.6
0.0
0.1

Room 2

0.274
119.6
93.6
0.0
0.17

Room 2

0.239
122.1

@

Outside

Outsiide

Outside

Outside

Outside
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Job number 1942 FIRE ENGINEERING BRIEF - ZIRKA CIRCUS

Lower Temp (C)

HRR

Visibility (m)

FED gases on egress path =
FED thermal on egress path

13 min

(kW)

10 sec

(790 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)

HRR

Visibility (m)

FED gases on egress path
FED thermal on egress pa

13 min

(kw)

20 sec

(800 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)

HRR

Visibility (m)

(kW)

at 2m

at 2m

at 2m

th

FED gases on egress path =

FED thermal on egress path

13 min

30 sec

(810 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)

HRR

Visibility (m)

FED
FED

13 min

(kW)

gases on egr
thermal on

40 sec

(820 sec)

Layer #fm)

gases on eg} s
thermal on e

Pity (m) at 2

at 2m

S

h

3 &
c){....b
at 2m
Bff"gases on egress path =
FED thermal on egress path
14 min 00 sec
(840 sec)
Layer (m)

Upper Temp (C)

22 August 2013

127.4
20000.0
0.19

0.311
= 1.000

Room 1

1.130
242.5
127.1
20000.0
0.19
0.328
= 1.000

Room 1

1.111
243.2
126.4
20000.0
0.19
0.345
= 1.000

20000.0
0.18

0.379
= 1.000

Room 1

1.087
245.6
121.4
20000.0
0.18

0.397
= 1.000
Room 1

1.075
246.2

Room 2

0.222
124.3
91.6
0.0
0.16

Room 2

0.218
126.1
90.5
0.

m 2

0.164
127.4
82.2
0.0
0.1

om 2

0.122
127.7
75.4
0.0
0.15

Room 2

0.102
127.9
72.3
0.0
0.15

Room 2

0.102
128.0

Kz

Outside

Out =)

Outsifle

Outside

Outside

Outside

Q
.\0
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FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Lower Temp
HRR (kW)
Visibility

(C)

(m)

at 2m

FED gases on egress path =
FED thermal on egress path

10 sec
(850 sec)

14 min

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

(C)

(C)

(m)

at 2m

FED gases on egress path =
FED thermal on egress path

20 sec
(860 sec)

14 min

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

FED gases on egress path
FED thermal on egress pa

30 sec
(870 sec)

14 min

Layer (m)
Uppexr Temp
Lower Temp
HRR (kW)
Visibility

(C)

(C)

(m)

()
(C)

(m)

at 2m

at 2m

FED gases on egr

FED thermal on

40 sec
(880 sec)

14 min

Layer jfm)

gases on éaE s
thermal on e s

at 2m

th

ath

h

JEEfgases on egress path =
FED thermal on egress path

4
c)
p (C)
(m)
15 min 00 sec

(900 sec)

Layer (m)
Upper Temp (C)

22 August 2013

118.9
20000.0
0.18

0.415
= 1.000

Room 1

1.059
246.6
116.1
20000.0
0.18

0.43
=1

3
.000

Room 1
1.035
246.9
113.0
20000.0
0.18

0.451

= 1.000

Ro 1

1.
47.

20000.0
0.17

0.470

20000.0
0.17

0.489
= 1.000

Room 1

0.987
248.0
104.8
20000.0
0.17

0.508
= 1.000
Room 1

0.989
248.6

Room 2

0.123
128.2
76.9
0.0
0.15

Room 2

0.183
128.4
82.7
0.

m 2

0.225
129.3
82.0
0.0
0.1

Room 2

0.387
130.6
87.5
0.0
0.14

Room 2

0.419
132.5

@

Outside

Outs

O

Outside

Outside

Outside
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Job number 1942 FIRE ENGINEERING BRIEF ~ ZIRKA CIRCUS

Lowex 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

8
FED thermal on egress path 000

HRR (kW) 20000.0 0.0

Visibility (m) at 2m 0.17 0.14

FED gases on egress path = 0.54 O
= 1.

15 min 20 sec

(920 sec) Room 1 Room 2 out e
Layer (m) 0.996 0.452
Upper Temp (C) 249.8 133.4
Lower Temp (C) 101.5 84.7

15 min 30 sec

HRR (kW) 20000.0 0.0
Visibility (m) at 2m 0.17 .1
®
FED gases on egress path = 0.569
FED thermal on egress path = 1.000 \
ife

(930 sec) Ro 1 om 2 Outs
Layer (m) 0. 0.468
Upper Temp (C) 50. 133.7
Lower Temp (C) 84.4

HRR (kW) 20000.0 0.0

Visibility (m) at 2m 0.17 0.1

FED gases on egr 0.589
FED thermal on ath = 1.000

15 min 40 sec

(940 sec)

Layer #m)

Outside

{) 20000.0 0.0

y ity (m) at 2 0.16 0.13
gases on e’r s 0.610
thermal on e& h = 1.000

5 50 sec &

(950 c) Room 1 Room 2 Qutside
\ 1.005 0.496
F em C) 251.4 134.2
om0 ap (C) 100.0 83.3
)

20000.0 0.0
i1lity (m) at 2m 0.16 0.13

Fi 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

22 August 2013 Page 41 of 74



Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

Lower Temp (C)

HRR

(kW)

Visibility (m) at 2m

FED gases on egress path =
FED thermal on egress path

16 min

10 sec

(970 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)

HRR

(kW)

Visibility (m) at 2m

FED

gases on egress path

FED thermal on egress path

16 min

20 sec

(980 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)

HRR

(kW)

Visibility (m) at 2m

FED

FED thermal on egress pat

16 min

gases on egress path

30 sec

(990 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)

HRR

(kw)

Visibility (m) at 2m

FED
FED

16 min

gases on egr

thermal on ath

40 sec

(1000 sec)

Layer f{m)

6 50 sec L 3
(1010f8e

17 min

ity (m) at 2

gases on éﬂ& s
thermal on e s

N

C)

(m) at 2m

EElf“gases on egress path
FED thermal on egress pat

00 sec

(1020 sec)

Layer (m)
Upper Temp (C)

h

h

Room 1

1.013
252.4
99.3
20000.0
0.16

0.675

=1

0.7
-1

0.7
=1

.000

20000.0
0.16

41
.000

Room 1

1.019
254.4
97.2
20000.0
0.16

64

.000

Room 1

1.021
254.9

Room 2

0.510
134.2
82.1
0.0
0.13

Room 2

0.518
134.3
81.8

Outside

6@

0.527
134.3
81.5
0.0
0.1

Room 2

0.544
134.6
81.1
0.0
0.13

Room 2

0.551
134.9

Outsigde

Outside

Outside

Outside
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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

FED thermal on egress path

HRR (kW) 20000.0 0.0

Visibility (m) at 2m 0.16 0.12

FED gases on egress path 0.81 Q
= 1.

17 min 20 sec

(1040 sec) Room 1 Room 2 out e
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 .1
L 2
FED gases on egress path = 0.833
FED thermal on egress path = 1.000 \
iffe

17 min 30 sec

(1050 sec) Ro 1 oom 2 Outs
Layer (m) 1. 0.573
Upper Temp (C) 56. 135.6
Lower Temp (C) 80.6

HRR (kW) 20000.0 0.0

Visibility (m) at 2m 0.16 0.1

FED gases on egr 0.856
FED thermal on ath = 1.000

17 min 40 sec

(1060 sec)

Layer #fm)

Outside

)
1C)

7. ity (m) at 2
gases on e?r s 0.879
F thermal on e& h = 1.000
7 50 sec_¢
(1070 eu\ Room 1 Room 2 Outside

1.027 0.585

C) 257.3 136.1

C) 95.5 80.5
20000.0 0.0

(m) at 2m 0.16 0.12

i@l 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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18 min

18 min

18 min

18 min

19 min

Lower Temp
HRR (kW)
Visibility

(C)

(m) at 2m

FED gases on egress path =
FED thermal on egress path

10 sec
(1090 sec)

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

(C)
(€)

(m) at 2m

FED gases on egress path =
FED thermal on egress path

20 sec
(1100 sec)

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

(C)
(C)

(m) at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
(1110 sec)

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

(C)

FED gases on egr
FED thermal on ath

40 sec
(1120 sec)

Layer fifm)

, il (m) at 2

gases on éa} s

thermal on eS@es h
50 sec L 3
(1130 eo\

EBIl"gases on egress path =
FED thermal on egress path

00 sec
(1140 sec)

Layer (m)
Upper Temp

(c)

95.4

20000.0

0.16
0.927
= 1.000

Room 1

1.030
258.2
95.3
20000.0
0.16

0.950
= 1.000

Room 1

1.031
258.7
95.3
20000.0
0.16

0.974
= 1.000

=

RO

1.
59.

(C)
20000.0
(m) at 2m 0.16
0.998

= 1.000

9
20000.0
0.16

1.000
= 1.000

Room 1

1.035
260.0
95.3
20000.0
0.15

1.00
=1

0
.000

Room 1

1.037
260.5

.5

o O™
< . O
o

Room 2

0.595
136.5
80.5
0.0
0.12

Room 2

0.599
136.8
80.5
0.0
.1

0.603
137.0
80.5
0.0
0.1

oom 2

0.606
137.2
80.6
0.0
0.12

Room 2

0.610
137.4
80.7
0.0
0.12

Room 2

0.613
137.7

Outside

Outsifde

Outside

Outside

Outside
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Lower Temp
HRR (kW)
Visibility

()

(m)

at 2m

FED gases on egress path =
FED thermal on egress path

10 sec
(1150 sec)

19 min

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

(C)
(C)

(m)

at 2m

FED gases on egress path =
FED thermal on egress path

20 sec
(1160 sec)

19 min

Layer (m)
Upper Temp
Lower Temp
HRR (kW)
Visibility

(C)
(C)

(m)

at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
(1170 sec)

19 min

Layer (m)
Upper Temp
Lowexr Temp
HRR (kW)
Visibility

(C)
(C)

(m)

at 2m

FED gases on egr

FED thermal on

40 sec
(1180 sec)

19 min

Layer #m)

FED
00 sec
(1200 sec)

20 min

Layer (m)
Upper Temp

22 August 2013

(m)

{m)

(C)

ath

thermal on e

i at 2
gases on e?r s@
& h
eoq.-'

at 2m

gases on egress path =
thermal on egress path

1.00
=1

1.00
=1

1.000

Room 1

1.038
260.9
95.4
20000.0
0.15

0
.000

Room 1

1.039
261.3
95.5
20000.0
0.15

0
000

Ro 1

1.
261.

20000.0
0.15

20000.0
0.15

1.000

1.

1

0
1

.000

Room 1

1.042
262.5
95.9
20000.0
0.15

00

.000

Room 1

1.043
262.9

Room 2

0.615
137.9
80.9
0.0
0.12

Room 2

0.618
138.1
81.0
0.

m 2

0.620
138.4
81.1
0.0
0.1

Room 2

0.625
138.8
81.4
0.0
0.12

Room 2

0.626
13%.0

e

Outside

Out =

Outsiffe

Outside

Outside

Outside

;\\'O
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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
0 sec. Item 1 Fire ignited.

Iteration 1

m in room 1

Initial Time-Step 5.00 seconds.
Computer Run-Time = 13.2 seconds.

Visibility in Circus Ring (Room 1) at 2 m above floor reduces

22 August 2013

O

to Ies&\ 10 m at 410 seco

;&\0

Q
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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.xzxml
User Mode : C/VM2

Zirka Circus

Maximum Room Height (m) 0.00
Minimum Room Height (m) = 4.00

Floor Elevation (m) = 0.000
Absolute X Position (m) = 0.000
Absolute Y Position (m) = 0.000
Room 1 has a sloping ceiling.

Shape Factor (Af/H"2) =

Description of Rooms
Room 1 : Circus Room
Room Length (m) =
Room Width (m) = 1. 00

Wall Surface is steelg(mild)
Wall Density (kg/m3)
Wall Conductivity (W/;’=

Wall Specific Heat K =
Wall Emissivity =

Wall Thickness é 3.0
Ceiling Sur (mild)
Ceiling Defisi Q 7850.0

45.800
460
0.90

Ced ng 3.0
2300.0
1.200
= 880
Floor 0.50
Floor 100.0
2 : Blesa
1 31.00
Roo 8.00
Tan #® Height (m) 1.50
$®poom Height (m) = 1.50
Elevation (m) = 0.000
pte X Position (m) = 0.000
nsdfute Y Position (m) = 31.000
Koom 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 O

Vent 1 : Vent above front entran
From room 1 to 3
Front face of room 1

Offset (m) = 4.870
Vent Width (m) = .160
Vent Height (m) = 60

il

Vent Sill Height (m) = . 800
Vent Soffit Height (m) .960 <&
Opening Time (sec) = 110
Closing Time (sec) = 0
Flow Coefficient (sec) = 0.680
Vent 2 : Vent above right door

From room 1 to 3
Right face of ro 1
Offset (m) =

Vent Width 4m) =

Vent Height
Vent Sill Hj

6.

Vent 3 : Vent abov oor
m om 1 to
face of roo
et (m) = 12.900

nt Width 1.160
ent 1.160
Vent Si 1.800
Vent i = 2.960
Open get) = 110
Closin ime. 5 = 0
Fl oefhi (sec) = 0.680

&
4 : Doorf¥p n rom entra

m om 1 to 3
Fr face of room 1

fset (m) = 13.800

nt 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)

Vent 6 : 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)

Vent 7 : 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
Balcony Width (m) =
Downstand Depth (m)

Vent 8 : ceiling vent
From room I
Rear face o oom 1
Offset (m)
Vent Width

(sec) =
W efficient@iise

1.700
1.800
0.000
1.800
110

0.680

11.800
1.700

1.800
0.000
1.800
110 0

0.68

.500
.000
.000
.000
.000

OO O 0NN

.680

21.0
18.0
50

Visibility and FED (m)

fulations assume:

ents for FED calculations
. (sec)
(sec)

Room

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

2. Room

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

22 August 2013

2.00
FED(CO) C/VM2
reflective signs

0
600
1
600
900
1
900
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.

Description of the Fire

CO Yield pre-flashover(g/g) =
CO Yield post-flashover(g/g) =
Soot Yield pre-flashover(g/g) =
Soot Yield post-flashover(g/g) =
Flame Emission Coefficient (1/m) =
Fuel - Carbon Moles
Fuel - Hydrogen Moles
Fuel - Oxygen Moles
Fuel - Nitrogen Moles

Burning objects are manually T

Burning Object No 1
Fire

2
20.0
1.500
0.000
0.818
250.0
0.35
0.300
0.300
0.300

Located in Rgig

e Object Heij 0.000
ocation,  X-cg@rdimns (m) = 15.500
Location,‘&—c-' : gt (m) = 4.000
Fire Locati Grgdentrainment) = centre
Plume b io 1s undisturbed
h coefficient = 0.0469
- 20000
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

FED gases on egress path = 0.000
FED thermal on egress path = 0.000

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 0

0 min 20 sec
(20 sec) Room 1 Room 2 utside
Layer (m) 9.571 1.490

Upper Temp (C) 20.9

28.4
Lower Temp (C) 20.9 1.
HRR (kW) 0.0 .8 ®
Visibility (m) at 2m 20+
FED gases on egress path = 0.000 \

FED thermal on egress path = 0.00

0 min 30 sec
(30 sec) Ro 1 Room 2 e
Layer (m) 1.480
Upper Temp (C) 21.0 33.9
Lower Temp (C) 20.9 21.
HRR (kW) 0.0
Visibility (m) a 20+
FED gases on eg pith = 0.000
FED therma ® e path = 0.00
0 min
Ro 1 Room 2 Outside
8 39 1.466
21.0 39.3
20.9 21.0
) ® 0.0 75.0
isibility 20+ 0.88

(m) Ya
FED gases on es ath = 0.000
FED thegwal [in egfes¥ path = 0.000
\ Room 1 Room 2 Outside

0 min

8.482 1.452
(C) 21.1 44.0
(C) 20.9 21.0

0.0 117.3
(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)

Upper Temp (C)
Lower Temp (C)

HRR (kW)

visibility (m)

FED gases on egress path =
FED thermal on egress path

10 sec
(70 sec)

1 min

Layer (m)

at 2m

Upper Temp (C)
Lower Temp (C)

HRR (kW)

visibility (m)

FED gases on egress path =
FED thermal on egress path

20 sec
(80 sec)

1 min

Layer (m)

at 2m

Upper Temp (C)
Lower Temp (C)

HRR (kW)

Visibility (m)

at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
(90 sec)

1 min

Layer (m)

Upper Temp (C)
Lower Temp (C)

HRR (kW)

Visibility (m) a

FED gases on eg

1 min

FED gases on
FED thegmal

FED therma " e
40 sec

(100 c)

e (

> e (C)

(C)

Yes
n egfes

(C)
(©)

{m) at 2m

h o=
path

FED gases on egress path =
FED thermal on egress path

00 sec
(120 sec)

2 min

22 August 2013

0.

0.

0
0

[oN e}
(=)

Room 1

6.638
22.1
20.9
0.0
20+

000
0.001

Room 1

1.436
49.1
21.1
168.8
0.57

Room 2

1.420
54.2
21.2
229.8
0.49

Room 2

1.405

Outside

utside

Room 2

1.392
65.8
21.

Room 2

1.380
72.3
21.8
469.0
0.36

Room 2

1.370
80.5
22.1
567.5
0.33

Room 2

Outside

Outside

Outside

(\
.\0

o
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2 min

2 min

2 min

2 min

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress pa

10 sec
(130 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

at 2m

at 2m

FED gases on egress path =
FED thermal on egress path

20 sec
(140 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
(150 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on eg
FED therma

40 sec
(160 c)

O

path =
e path

th

6.391
23.0
20.9
0.0
20+

0.000
= 0.001

0.00
=0

QO
o
et

FED gases on es
FED thegpal @in egfks
at 2m

3 min

FED gases on egress path =
FED thermal on egress path = 0.002

00 sec
(180 sec)

Room 1

5.324
25.6
20.9
0.0
20+

0.000

Room 1

1.363
89.0
22.5
675.4
0.31

Room 2

1.355
96.6
22.9
792.6
0.29

Room 2

1.329
118.3
24.2
1200.6
0.26

Room 2

1.320
126.1
24.7
1355.4
0.26

Room 2

Outside

utside

Outside

Outside

Outside

;QO

o
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3 min

3 min

3 min

3 min

4 min

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path =
FED thermal on egress path

10 sec
(190 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C})

HRR (kW)

Visibility (m) at 2m

FED gases on egress path =

FED thermal on egress path

20 sec
(200 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path =

FED thermal on egress path

30 sec
(210 sec)

Layer (m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) a

FED gases on es
FED thegpal in eggks

(m) at 2m

FED gases on egress path
FED thermal on egress pat

00 sec
(240 sec)

= |

0.

0.

0
0

000
0.002

00
.00

Ro 1

28.6

21.0

20+

Room 1

1.312
133.9
25.1
1519.6
0.25

Room 2

1.303
141.7
25.6
1693.1
0.25

Room 2

1.293

Outside

utsid

149.
6.1
e

Room 2

1.284
157.
26.

Room 2

1.275
164.9
27.0
2270.0
0.24

Room 2

1.266
172.5
27.5
2481.0
0.24

Room 2

Outside

Outside

Outside

o

\
O
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Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path =
FED thermal on egress path

4 min 10 sec
(250 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path =
FED thermal on egress path

4 min 20 sec
(260 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path =
FED thermal on egress path

4 min 30 sec
(270 sec)

Layer (m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) a

FED gases on eg o) =
FED therma e pa th

4 min 40 sec
(280 c)

FED gases on =
FED the@al n eg path

4 min

(C)
(m) at 2m

FED gases on egress path =
FED thermal on egress path

5 min 00 sec
(300 sec)

0.

0
0.

Room 1

3.712
33.7
21.2
0.0
20+

34.8
21.3
0.0
20+

Room 1

3.194
37.2
21.5
0.0
20+

00
003

Room 1

1.256
180.2
28.0
2701.4
0.24

Room 2

1.247
187.4
28.5
2931.3
0.23

Room 2

1.238

8@

Room 2

1.228

%\

Room 2

1.218
207.3
29.7
3677.0
0.23

Room 2

1.208
214.6
30.2
3944.3
0.22

Room 2

Outside

utsid

Outside

Outside

Outside

,’QO

o
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5 min

5 min

5 min

5 min

6 min

40 sec

(340 c)

ayEs, (

) e (C)
FED gases on es
FED thegral {@n eggks

Layer (m)

Upper Temp (C)

Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path =
FED thermal on egress path

10 sec
(310 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress path

20 sec
(320 sec)

Layer (m}
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path =

at 2m

at 2m

at 2m

FED thermal on egress path

30 sec
(330 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on eg

FED therma

kW)
wphility (m)

h =
e path

at 2m

FED gases on egress path =
FED thermal on egress path = 0.004

00 sec
(360 sec)

3.024
38.5
21.6
0.0
20+
0.000
= 0.003

Room 1

2.859

0.

0.000

Room 1

1.199
221.7
30.8
4221.0
0.22

Room 2

1.189
228.9
31.3
4507.1
0.22

Room 2

1.180

Outside

utside

236.
1.
02
0.000
. o.ooQ
Ro 1 Room 2

1.171
243.
32.

-

Room 2

l.1e61
250.0
33.1
5421.6
0.22

Room 2

1.152
256.9
33.8
5745.3
0.22

Room 2

Outside

Outside

Outside

;QO

o
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6 min

6 min

6 min

6 min

6 min

7 min

HRR

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path =
FED thermal on egress path

10 sec
(370 sec)

Layer {m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress pat

20 sec
(380 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

at 2m

at 2m

at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
(390 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on eg

O

0.

FED thermalde™ e

40 sec
(400 c)
Lagigs, (

e (C)

FED gases on

B*¥pility (m)

es

FED thegpal {@n egges

at 2m

path =

path

FED gases on egress path =
FED thermal on egress path

00 sec
(420 sec)

= |

0

0.

2,124
48.0
22.3
0.0
20+

Room 1
1.989
22.5

0.0
0.72

Ro 1

04
00

Room 1

1.142
263.9
34.4
6078.2
0.21

Room 2

1.133
270.8
35.2
6420.6
0.21

Room 2

1.124
277.
5.6
72

Room 2

1.115
280.
36.

7

Room 2

1.105
286.8
37.6
7504.0
0.21

Room 2

1.096
293.5
38.8
7883.9
0.21

Room 2

Outside

utside

Outside

Outside

Outside

;\30

o
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7 min

7 min

7 min

7 min

8 min

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m) at 2m

FED gases on egress path =
FED thermal on egress path

10 sec
(430 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m) at 2m

FED gases on egr
FED thermal on e
20 sec

(440 sec)

Layer (m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m) a
FED gases on egr
FED thermal on e
30 sec

(450 sec)

Layer (m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m) a

FED gases on eg
FED therma e

40 sec

(C)
(C)

\ o e )
isibility (m)’a

FED gases ©

n
FED thegmal [@n eg

N

(m) a

ess path =
gress path

t 2m

ess path =
gress path

es a:h =
s

path

t 2m

FED gases on egress path =
FED thermal on egress path

00 sec
(480 sec)

1.345
59.8
24.6
0.0
0.58

0.009
= 0.019

Room 1

1.247
61.9
26.0
0.0
0.55

1

0.011
= 0.022

0.01
= 0.

27,

0.01
=0

0.020
= 0.044

Room 1

1.084
300.3
40.3
8273.2
0.21

Room 2

1.071
307.1
43.2
8671.8
0.20

Room 2

1.059

Outside

utside

314.
49.
Ef79

Room 2

1.049
321.

Room 2

1.045
329.4
73.5
9924.0
0.20

Room 2

1.046
337.3
90.2
10360.2
0.20

Room 2

Outside

Outside

Outside

,’QO

o
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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 utside

Layer (m) 1.031 1.033
Upper Temp (C) 83.7 365.

Lower Temp (C) 49.7 33. Q
HRR (kW) 0.0 72 ¢
Visibility (m) at 2m 0.40 \

FED gases on egress path = 0.030
FED thermal on egress path = 0.07
8 min 30 sec
(510 sec) Ro 1 Room 2 &'
Layer (m) 1.023
Upper Temp (C) 87.7 374.
Lower Temp (C) 53.5 145
HRR (kW) 0.0
Visibility (m) a 0.39
FED gases on eg pBth = 0.034
FED therma e path = 0,08
8 min 40 sec
(520 c) RO 1 Room 2 Outside
A - ) 1.011
b § Ae . 381.9
b . 155.9
: W) . 12681.8
isibili 0 0.19
FED gases on
FED thevlal
8 min
Room 1 Room 2 Outside
0.985 1.000
96.4 385.8
60.5 165.1
0.0 13174.2
(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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9 min

9 min

9 min

9 min

9 min

10 min

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

0.989
100.9
63.6
0.0
0.34

FED gases on egress path = 0.047
0.135

FED thermal on egress path

10 sec
(550 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress pat

20 sec
(560 sec)

Layer {m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path = 0.058

FED thermal on egress path

30 sec
{570 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m) a
FED gases on eg paAth =
FED therma e path

40 sec
(580 c)
= L (
] e (C)

FED gases on es
FED thegpal [@n egges

E%bility (m) at 2m

FED gases on egress path =
FED thermal on egress path

00 sec
(600 sec)

= |

0.

0

0
0

Room 1

0.965
108.3
69.8
0.0
0.32

7

Room 1

.180
Room 2

0.990
394.1
174.8
13676.0
0.19

Room 2 Outside
0.977

402.3

184.6

14187.3

0.19

Room 2 utsid

0.965

410.
94.
70

| =)

0.953

418.
203

Room 2 Outside
0.941

426.7

212.7

15777.2

0.18

Room 2 Outside
0.927

434.5

221.2

16325.9

0.18

Room 2 Outside

;\\'O

o
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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 utside
Layer (m) 0.888 0.887
Upper Temp (C) 133.5 457.
Lower Temp (C) 86.5 45.
HRR (kW) 0.0 02

Visibility (m) at 2m 0.26

L 2
FED gases on egress path = 0.101 \
FED thermal on egress path = 0.43
10 min 30 sec
(630 sec) Ro 1 Room 2 e
Layer (m) 0.875
Upper Temp (C) 137.3 465.
Lower Temp (C) 88.8 253
HRR (kW) 0.0 1
Visibility (m) aj 0.25
FED gases on eg path = 0.111
FED thermal] e path = 4
10 min 40 sec
(640 c) RO 1 Room 2 Outside
Lagis, ( 0%@53 0.862
6 e (C) 141.2 473.4
e emp (C) 91.1 262.6
HES W) * 0.0 19210.2
Asibility (m) ¥a 0.24 0.16
20
5

FED gases on es ath = 0.
FED thegpal fn egfes¥ path =

Room 1 Room 2 Outside
0.868 0.848
145.3 479.8
93.0 267.9
0.0 19815.3
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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11 min

11 min

11 min

11 min

11 min

12 min

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path =
FED thermal on egress path

10 sec
(670 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress pat

20 sec
(680 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

at 2m

at 2m

at 2m

FED gases on egress path =
FED thermal on egress path

30 sec
{690 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on eg

FED thermal
40 sec
(700

c)

e (
e ()
(C

S8 ToRo (C)

'Temb (C)
W)
E¥bility (m)

a

at 2m

b,
e

h

FED gases on egress path =
FED thermal on egress path

00 sec
(720 sec)

= |

0.846
149.3
95.3
0.0
0.22
0.142
= 707

Room 1

0.849

Room 1

0.844
156.1
99.9
0.0
0.21

0.168
= 0.880
® Room 2

1
0

Room 1

0.864
163.5
101.9
0.0
0.20

0.211
= 1.000

Room 1

0.841
479.9
273.1
20000.0
0.16

Room 2 Outside

0.835
483.5
274.8
20000.0
0.16

Room 2

0.832

485.
78,
00

0.831
487.
281

0.21

0.181

= 0.98
RO Room 2 Outside
0%

0.832
488.3
284.1
20000.0
0.15

Room 2 Outside

0.830
489.2
285.3
20000.0
0.15

Room 2 Outside

;\}O

o
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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 0.18 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 0

FED gases on egress path = 0.243
FED thermal on egress path = 1.0

12 min 20 sec

(740 sec) Room 1 Room 2 utsid
Layer (m) 0.821 0.825

Upper Temp (C) 170.8 489.

Lower Temp (C) 95.8 81.

HRR (kW) 0.0 00 *
Visibility (m) at 2m 0.18

FED gases on egress path = 0.259 \
FED thermal on egress path = 1.00

12 min 30 sec

(750 sec) Ro 1 Room 2 =
Layer (m) 0.823
Upper Temp (C) 172.7 489.
Lower Temp (C) 95.2 282
HRR (kW) 0.0 2
Visibility (m) a 0.17
FED gases on eg path = 0.275
FED therma e path = 1.00
12 min 40 sec

(760 c) Ro 1 Room 2 Outside
Lagigs, ( 0 @21 0.823
Joped” Re (c) 174.3 490.5

95.0 281.9
0.0 20000.0

Msibility (m)’a 0.17 0.16

FED gases on es ath = 0.292

FED thegpal fin egfes¥ path = 1.000
Room 1 Room 2 Outside
0.805 0.817
175.2 491.5
95.5 281.9
0.0 20000.0

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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13 min

13 min

13 min

13 min

13 min

14 min

Layer {(m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

10 sec
(790 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

FED gases on egress path
FED thermal on egress path

20 sec
(800 sec)

Layer (m)

Upper Temp (C)

Lower Temp (C)

HRR (kW)

Visibility (m) at 2m

30 sec
(810 sec)

Layer (m)

FED gases on egress path =
FED thermal on egress path

FED gases on eg path =
FED therma e path
40 sec

(820 c)

s, (

y zetlp (C)

+ )

FED gases on es
FED thegpal @n egges

()
()

@bility (m) at 2m

FED gases on egress path =
FED thermal on egress path

00 sec
(840 sec)

22 August 2013

0.806
176.4
95.8
0.0
0.16
0.326
= 1.000

0.343
= 1,000
Room 1
0.793
178.0
94.4
0.0
0.16

0.36
=1

0.416
= 1.000

Room 1

0.816
491.5
278.6
20000.0
0.17

Room 2 Outside

0.817
490.9
277.1
20000.0
0.17

Room 2 utsid

0.812
490.
75.
00

1

,o“Q
@ Room 2 e
Upper Temp (C) 179.3
Lower Temp (C) 93.0
HRR (kW) 0.0
Visibility (m) a 0.16

0.812
489.
268

Room 2 Outside

0.809
489.0
262.0
20000.
0.17

o

Room 2 Outside

0.809
488.2
252.4
20000.0
0.17

Room 2 Outside

,’QO

o
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14 min

14 min

14 min

14 min

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path

FED thermal on

10 sec
(850 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path =

FED thermal on

20 sec
(860 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on eg
FED thermal on

30 sec
(870 sec)

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on eg
FED therma

40 sec
(880 c)

14 min

15 min

N\

(C)
()

(m)

FED gases on eg
FED thermal on

00 sec
(900 sec)

FED gases on es ath = 0.5
s

FED theggal @n eg

at 2m

egress path

at 2m

egress path

at 2m

ress path = 0.4
egress path =

a

at 2m

ress path = 0.5
egress path =1

0.43
=1

0.45
= i

.

path = 1.

0.774
179.9
87.7
0.0
0.15

5
000

4
.000

7

181.5

34
.000

Room 1

0.802
487.5
244.5
20000.0
0.17

Room 2 Outside
0.802

486.8

235.0

20000.0

0.17

Room 2 utside

0.797

486.
27.
00

00
® Room 2 e

0.799
485.
219

Room 2 Outside
0.799

485.6

215.0

20000.0

0.17

Room 2 Outside
0.788

485.8

213.3

20000.0

0.17

Room 2 Outside

o

\
O
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Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

15 min

15 min

15 min

15 min

15 min

16 min

Layer (m) 0.795 0.796
Upper Temp (C) 182.5 486.0
Lower Temp (C) 78.3 207.8
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.555
FED thermal on egress path = 1.000
10 sec
(910 sec) Room 1 Room 2 Outside
Layer (m) 0.782 0.789
Upper Temp (C) 182.3 486.7
Lower Temp (C) 77.2 204.5
HRR (kW) 0.0 20000.0
Visibility (m) at 2m 0.14 0.17
FED gases on egress path = 0.575
FED thermal on egress path = 1.000
20 sec
(920 sec) Room 1 Room 2 utsid
Layer (m) 0.782 0.793
Upper Temp (C) 182.9 486.
Lower Temp (C) 76.6 04.
HRR (kW) 0.0 00
Visibility (m) at 2m 0.14
FED gases on egress path = 0.597
FED thermal on egress path = 1.00
30 sec
(930 sec) Ro 1 Room 2 e
Layer (m) 0.795
Upper Temp (C) 183.5 487.
Lower Temp (C) 76.2 203
HRR (kW) 0.0
Visibility (m) a 0.14
FED gases on eg pith = 0.618
FED therma e path = 1,00
40 sec
(940 c) RO 1 Room 2 Outside
03B 2 0.794
] (C) 183.8 488.0
Pemp (C) 75.3 202.8
e ) ' 0.0 20000.0
isibility (m)¥a 0.14 0.17
FED gases on es ath = 0.640
FED theWal n egfEesT path = 1.000
Room 1 Room 2 Outside
0.767 0.788
183.6 488.2
(C) 74.7 201.4
0.0 20000.0
at 2m 0.14 0.17
FED gases on egress path = 0.662
FED thermal on egress path = 1.000
00 sec
(960 sec) Room 1 Room 2 Outside

22 August 2013
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FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

o

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 utsid
Layer (m) 0.764 0.793
Upper Temp (C) 185.1 489.
Lower Temp (C) 73.4 95.
HRR (kW) 0.0 00 *
Visibility (m) at 2m 0.14
FED gases on egress path = 0.730
FED thermal on egress path = 1.00
16 min 30 sec
(990 sec) Ro 1 Room 2 e
Layer (m) 0.781
Upper Temp (C) 185.1 488.
Lower Temp (C) 72.8 195
HRR (kW) 0.0
Visibility (m) a 0.14
FED gases on eg pAth = 0.753
FED therma e path = 1.00
16 min 40 sec
(1000 g8e RO 1 Room 2 Outside
2R 0ONBB6 0.790
g 4" Ze 186.5 490.0
He 72.4 182.9
FRwtW) 0.0 20000.0
isibili 0.14 0.17
0.776
= 1.000
16 min
Room 1 Room 2 Outside
0.778 0.785
186.7 490.8
72.4 192.4
b 0.0 20000.0
gSfDility (m) 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 Qutside
22 August 2013 Page 67 of 74




Job number 1942 FIRE ENGINEERING BRIEF — ZIRKA CIRCUS

17 min

17 min

17 min

17 min

Layer (m)
Upper Temp (C)
Lower Temp (C)
HRR (kW)
Visibility (m)

FED gases on egress path
FED thermal on egress path

10 sec
(1030 sec)
Layer (m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m)

FED gases on egress path =
FED thermal on egress path

20 sec
(1040 sec)
Layer {(m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m)

FED gases on egress path
FED thermal on egress path

30 sec
(1050 sec)
Layer (m)

Upper Temp (C)
Lower Temp (C)
HRR (kW)

Visibility (m)

FED gases on eg

FED therma

40 sec
(1060 g8e

at 2m

at 2m

at 2m

a
path =
e path

0.786
187.3
72.3
0.0
0.14
0.823
= 1.000

0.847
= 1.000
Room 1

0.768
187.9

17 min

18 min

FED gases on
FED thegpal

Temp

(c)

WS ¥bility (m) at 2m

FED gases on egress path =
FED thermal on egress path

00 sec
(1080 sec)

22 August 2013

Room 1

0.778
189.1
71.3
0.0
0.13

0.943
= 1.000

Room 1

0.790
490.8
192.4
20000.0
0.17

Room 2

0.784
491.3
192.9
20000.0
0.17

Outside

&

.\O

Room 2 e
0.779

491.

190

Room 2

0.788
492.2
188.0
20000.0
0.17

Room 2

0.783
493.0
188.0
20000.0
0.17

Room 2

Outside

Outside

Outside
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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 utside
Layer (m) 0.782 0.783

Upper Temp (C) 190.3 494.

Lower Temp (C) 73.3 93,

HRR (kW) 0.0 00 ®
Visibility (m) at 2m 0.13

FED gases on egress path = 1.00

FED thermal on egress path = 1.

0
00
18 min 30 sec
(1110 sec) RO 1 Room 2 )
Layer (m) 2 0.781

Upper Temp (C) 190.5 495.5
Lower Temp (C) 73.3 194
HRR (kW) 0.0
Visibility (m) a 0.13
FED gases on eg path = 1.000
FED therma e path = 1.00
18 min 40 sec
(1120 gFe RO 1 Room 2 Outside
s 0.789
[ e (C) . 495.2
e (C . 192.7
W ) . 20000.0
a 0.17
FED gases on es a = 1.000
FED thegpal gfes¥ path = 1.000
18 min
Room 1 Room 2 Outside
0.788 0.784
191.8 495.2
73.0 191.5
A 0.0 20000.0
fbility (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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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 0

FED gases on egress path = 1.00
FED thermal on egress path = 1.

19 min 20 sec

(1160 sec) Room 1 Room 2 utsid
Layer (m) 0.783 0.780

Upper Temp (C) 192.7 495,

Lower Temp (C) 73.6 92.

HRR (kW) 0.0 00 <
Visibility (m) at 2m 0.13

FED gases on egress path = 1.000 \
FED thermal on egress path = 1.00

19 min 30 sec

(1170 sec) Ro 1 Room 2 e
Layer (m) 0.775

Upper Temp (C) 192.2 495,

Lower Temp (C) 73.3 195

HRR (kW) 0.0

Visibility (m) a 0.13

FED gases on eg path = 1.000

FED therma e path = 1.00

19 min 40 sec

(1180 gge Ro 1 Room 2 Outside

agE ( 05288 0.786

kg e (C) 193.6 496.8

Temp (C) 73.5 193.8

0.0 20000.0

isibili 0.13 0.17
00
000

19 min
Room 1 Room 2 Outside
0.785 0.776
193.6 496.6
73.9 194.8
| 0.0 20000.0
@Sipility (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)

Upper Temp (C)
Lower Temp (C)

HRR (kW)

Visibility (m)

FED gases on egress path = 1.00
=1

at 2m

FED thermal on egress path

0.759
193.4
74.1
0.0
0.13
0
000

0.780
497.5
196.5
20000.0
0.17

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.

Iteration 1

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

Visibility in Circus Ring (Room 1) at 2 m above floor reduces

FED (CO) in Circus Ring (Room 1) exceeded 0.3 at 765

FED (THERMAL) in Circus Ring (Room 1) exceede

O

22 August 2013

s
a econds. \

10 m at 360

o)

Page 71 of 74



v\o
o, O
% 2
%, %
7
2
/4
\00 /8
0, O
mu@ c\c\\
Yo O




Z
O
Tp
Ll
-
O
=
& o
Lol
Lol
Z
O
7

7
|

»

F1RE




Job number 1942

FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

Status ' Extent of Revision
FEB 20 May 2013 DLS PJR DRAFT for discussion Fire Engineering Brief
FEB 14 June 2013 DLS For Approval Fire Engineering Brief
Prepared by: Reviewed

252 O

ME Dist (Fj

@ eter Reddin

Debbie Scott %
Principal Fire :_.;:.-: \ Senior Fire Engineer
WSEPE, FIPENZ, GREng ME (Fire), PMSFPE, MIPENZ, CPEng

S

14 June 2013

CUINFIRE

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

Page 2 of 11




(1ol RZ VAl FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

Table of Contents

1 PURPOSE ... oiiiieemeeeinniieeiiiiiieieniiestineneesssesesessersisssssssssssssseressesenssnenassssssssssssssssossssassssssasssassanssssonssssssssnsasnennns 4
2 INTRODUCGTION ...cuueiiiiiiiiiescesnnntinntnitiestisisssrssssenenensasssasssssssssressasnntessesssersrssasssassanssanssesssssssssanstessssssssesessassssnansans 4
3 BUILDING IMPORTANCE LEVEL AND RISK GROUPS.......cccierrrrrrnrruenreeeerereiosssssnsensransrosesessssssesssssressesasessssssssssessnnans 4
4 FIRE ENGINEERING BRIEF (FEB)......ccceeviererereeeersaserersrereeressssessassassonsasssssssesssssaseesrasssasesssessassesssasssssossnessessssnnsassses 5
4.1 COMPLIANCE IMETHODOLOGY ...vvveivveeeesieeraeeesuesssseaseseesiseessreessssessssess sbessssssesssssssssssesnnessnssosssssssssssssssssssssensnssossas 5
4.2 PROPOSED IMPROVEMENTS TO THE MEANS OF ESCAPE FOR THE TENT .uvvvviiviuvererisrsnseessonsrerss o0y« eeeennreeeeeesnnesesssaesesans S
4.3 RELEVANT DESIGN FIRE SCENARIOS IN ACCORDANCE WITH C/VMZ2 ....uvvvreeeceeeee e B B
4.4 CHALLENGING FIRE wuvvveeiuurierserernrrresserssusressessasnesisssesssosssensesssssnssessssssssessonses
4.5 C/VM2 DESIGN FIRE SCENARIO LIFE SAFETY RULES AND PARAMETERS
4.6 C/VM2 DESIGN FIRE CHARACTERISTICS: PRE-FLASHOVER FIRES ....veovvvreeveneenne s
4.7 B RISK SETUP ..uvteieiiieeiiiiiriisissinrerersesssnrerscissaeecssssseessssrnnnenessssnnnes

5 MOVEMENT OF PEOPLE

5.1 OCCUPANT LOADS ...ceteiiiireienrnrerreeerisreeeercseneinserssensedd .-
5.2 DETECTOR CRITERIA. ...uveieriiirereeeieiiirniersesenrrreesnrerscenrag e

5.3 NOTIFICATION TIME ..evvireiirieeesesnineneserivneeeesnreessnnnnes X

5.4 PRE-TRAVEL ACTIVITY TIMES ..vvvvvvveernrernnrsinnssrnnns

5.5 TRAVEL TIMES...vvvverrreereernreneesescrvrenesesnirssespsnes

7  APPENDIX 1 - DRAWINGS AND PHOTOSAND
8  APPENDIX 2 — DIMENSIONS, B- SETUP

14 june 2013 Page 3 of 11




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

weeks of the year. Given the need for multiple consents throug
through the Ministry of Business, Innovation and Employment {MBIE)®
this fire engineering brief relate to the Code Clauses C1-C6. Otherggode ClauSes are to be
applicant with MBIE.

The circus tent is in the process of purchasing new ‘S
however this is dependent upon the results of this firg'e

Jform fire engineering documentation. A site visit to the

f

Gh it wak erected in Hamilton.

§ Importance D | Specific Structure
h Level '

Buildings of a higher level of societal benefit or importance, or with  Buildings where more
figher 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




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

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

Location Risk Group Acceptable Solution | Escape Height

Circus Tent CA C/AS4 <4.0m

fested and affecte

4  Fire Engineering Brief (FEB) : \

parties:
Peer Reviewer Nick Saunders - MBIE email:
BCA Nick Saunders - MBIE “email;
Tent Owner James Finlayson

NZFS NZFS Engineering Unit

Design Fire Engineer JMdd]we]us

e The seating stryeture
e A compliant smaef £ ¢ "i-'%?_z_‘.__ is not able to be installed
e Thetent tagek i jes witl¥ smoke detection

Therefore ] design scengrios of theWerification Method must be used to show compliance with

the C ctipn from Fire clayses'§il-Cé6.
&
4.@posed impro@ the means of escape for the tent
\ 4

e ratil N roposed to the circus tent and the reason for needing a Consent is due to the
A new site every few weeks.

ik following possible improvements from the current situation are proposed in order to
Fans 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




FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

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.

DFS Description Methods available Reqd? What
method

1:BE Escape routes serving >50p, >1 escape route required (3
Blocked Exit Separation 28m <250p; >20m >250p provided) Yes

a) ASET/RSET, or
2:UT b). Separation: y
Unknown Rooms with >50p i Burnout if no AFD N/A !n Iarge
Threat ii. If AFD: \ ¥ Ster

A.-/60/60 ERR 0¥ =

Demonstrate eff@
3:CS Rooms with >50p, concealed space
Concealed >0.8m in 2 dimensions
Space
4:SF Slow smouldering fire threatens
Smouldering | sleeping occupants.
Fire
5:HS Exposure to other property, slee Table values to
Horizontal occupancy or exitway be used and tent
Spread to be located far

from boundaries
6:VS
Vertical
Spread
N/A
7:1S Achieve requirements in Tent fabric tested
internal Building Code to flammability
index
For unsprinklered firecells
_______ <15m to boundary with:
i) FLED >20TJ, or REED=201

ii) Floor area >5000m2

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

Access available

a) Fire Appliance <75m, or

Yes 75m metre

). 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
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FIRE ENGINEERING BRIEF — ZIRKA CIRCUS — MULTI PROOF CONSENT

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
systems, N/A as no
b) >50 people sleeping in firecell systems to fail

c) Detention, Treatment or Care

4.4 Challenging fire

9

Fast t* fires will be modelled using B Risk and the ASET/RSET for the te cupants will be determin his
includes assessment of the escape routes, FED (CO and thermal) and visibili assumes that passive ghd
active systems will perform as intended.

Challenging fires are proposed to be located as follows: @ .
- Inthe circus ring \

- Underneath Seating

The proposed design fire locations are shown'@n t rawing in App

Proposal

Manual call points are to

vity and occupants will be able to see a fire be provided at the
is a high level of staff management in the sound box and at back
of stage. These are to
Smoke detection would provide false alarm set off sounders in the
arning Sgste issues due to the theatrical smoke circus tent.

Installation of a smoke detection system is
difficult for a tent and not able to comply with a The sound box staff are

N

standard to turn off the music
There are durability issues of constantly erecting upon activation of the
and dismantling a detection system weekly manual call point system

Assumed closed, unless used for escape:

Fire & Smoke i) Low load: open 3 sec/person for egress.
b) doors:

N/A

if) High load: open for duration of queuing. N/A
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c)

Other doors:

Assumed open

N/A

d)

Egress doors:

Assume half-width for smoke fiow calculations

Circus tent doors (3 of)
assumed open during
evacuation

e)

Zone model
leakage:

Non-rated walls: model as tall narrow slot. Use a single
unit for all wall leakage (B-Risk modelling used)

f)

CFD model leakage:

g)

Leakage areas:

Leakage greaterin a
tent than a normal
building. It is proposed
to model this additional
leakage at high leve!

In particular there are
£3 kage paths at the top A

N/A

N/A

N/A

As per e) above, further
leakage proposed

N/A

N/A

Wpper layer temperature reaches 500°C, or
Fire becomes ventilation limited.

N/A

Rated windows: in-situ until rated time

N/A

Yes — See Appendix 2 for

<0.5m FFL design fire locations and
section 4.4
FEDco: CO, C02 & 02 <0.3
1) FED — -
FED1hermal: Radiative & Convective <0.3
m) Visibility Visibility to >10m
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4.6 C/VM2 Design Fire Characteristics: Pre-flashover fires

The following table summarises the Design Fire Characteristics rules as applicable to this building:

i) Ysoor =0.07kg/kg
ili) AHc=20Ml/kg 0.35 20MW

iv) Yoz = 1.5kg/kg
v} Yio = 1.0kg/kg ® :\
4.7 B Risk Setup \

B Risk is to be used for the challenging fire modelling to provi ailable Safe Egress Yitne (ASET).

All buildings
(including Storage
<3.0m)

Fast ot?
0.0469t>

The circus tent is circular however B Risk does not allo r type of room t® belf
equivalent sized square room is to be modelled.

therefore an

The circus tent has four very high peaks where
high volumes for smoke to fill. There is also
will be modelled in B Risk to a similar voldme t
further the actual situation compated to the

There are a variety of vents provi
modelled in B-Risk as ceilin

Movement of Peapie

51 c@oads
T a
i

t loads for th N sed upon the proposed seating. The new seating is proposed to
occupangs. I@e his design shows that this occupancy is not possible the seating will be

urchase the seating from Ulrich Aluminium is currently on hold awaiting the

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
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 greateraf thi
from the appropriate calculations as per C/VM2. Itis

The owner advised that the tent flap doors haved cle idth of 3.4m to &
the tent flap joins at the centre at a height o The effective wi /
standard boundary layer conditions in C/Viy12.

are not typical'doors. are 3.4m wide tent flaps which are made up of two flap

ings are sec oMbad weather using ‘lacing’. This is a special knotting system that
on, it release®eas cess is available through the tent flap. Photos of the system are
XE
imthe Building can be made up of a combination of mains power and a generator. The
ting can be provided by a combination of the generator and the mains power. The

Exit sighage 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.

14 June 2013 Page 10 of 11




Il NIl I EEVAN  FIRE ENGINEERING BRIEF — ZIRKA CIRCUS - MULTI PROOF CONSENT

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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7 APPENDIX 1 — Drawings and Photos and other relevant info

Appendices
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Evacuation Plan for Circus Marquee_ |
Capacity of Marquee 495 Max (including Staff) ([
Average capacity 250 VR r;'-"':' ) Qs

Wardens/Ushers are responsible for the orderly evacC{a;bior& \(33‘ Patrons in the

case of any emergency. \;-Q_:.;

Four main designated pxlta?aas -

v

Exit 1 Main Entrance L tl $) ¢

increasing to

690 with
proposed new
Jlseating y
"l' : . II\.\I:._‘:-._

\ .:/
\‘,‘.\
= v

\L’: f \\\\

N

‘\\

«'- \‘.

For the Evacuation of patrons in centre e@i’élevated seaﬁln hto tlje
immediate left and right of main EX|t an VIPxﬁeatmg dlrectlym ernt of Exit.

.

& \\. \\' h l?\\

J\.

‘-._.

Exit 2 Stage Right

For evacuation of ringside ang VI eéts in right hand haifaf Marquee, and

elevated seating in the\s;ght hanigd vird of Marqq\ée [V

'@ N ‘-':, {
Exit 3 Stage Left \ N

e

For evacuation off n}s&ie and VIP éxg@i@ in qut hand half of Marquee, and

elevated seating the,’ left hand thlré‘tharaUee

lk/ "- !r; \,

<\ i .
Exit 4 Rstagé \\ \,,-

Any staf (Totf;ﬁvolved i evacanon process will exit via Backstage door.

Thé’re*?é N0 public acces ito the Backstage area.

\\___ '_./ ;:_7"'“‘\ \'-.
}x_;-\ - e )m
P Tyvo ushers ar; Eedisa‘te’d to each Exit to ensure the doors are held open.
‘ I";'— o “‘*Wardens‘are gzdlc;éted to each “wedge” of seating to ensure patrons exit via

W

N closest%'ﬂt R

\3

On & exttlng aﬁ patrons will be ushered to main assembly area in front of circus

\Ltent by; butside staff.
)

Evacuation procedures coordinated by the designated team under the

supervision of the tour manager, Jeni Hou.

For full details see attached Certified Fire Design.

- -
\._-\:._ :.._‘ o
v, <
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CiIrcus

FEB Issue

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.
3. Public are welcome to watch (set up is usually on Public Parks or Resem‘s‘) but will be kept

at least 10m outside Marquee perimeter by staff. { \ &7 1§ :
& f'_"\u. \L-:' - .
Once Set Up »} N \ Ny,
4. Access areas within Zirka Circus set up will be weli lit and acc&ssﬂa{e for all staff members, =
and public. If sufficient lighting is unavailable portable lighting w be : provided.
5. Trip hazards will be indentified, isolated, and affected pal,‘tles will be made aware ,when v
appropriate. Y
6. Fire and evacuation procedures have been adoptedify l;namth Approved Flre De“s.lgn
recommendations and approved when inspegted {;Qreﬁﬁdw‘tlme (l \ ©

Fire extinguishers are located at main points WTthm Zirka Circus set up \ !f'!

Kitchen facilities are set up in accordance t /sa e‘Mhealth regulatigps.

Toilets/showers are provided and malntalneq by Z;r‘ka Circus to ensu cori\xenlence is met

when needed.

10. All grey water/sewage is held in confalnn'!en‘l tanks until dlspoéal mr approprlately certified
dump stations.

11. Disposal of Rubbish in Wheeliéy I:;ms s ateglcally placed.dround ﬂ’\ef S|te ensures a continued
"Tidy" appearance and¢lean and,heai hy environmepf: Birls are'decanted into a Skip on site.

12. All rubbish generated i is ﬂisposed of via approved jacatcontractors or at appropriately certified
dump stations. ( , > o

©oN

Security Plan ' . g
1. Zirka Circus staft. uﬁdertake all secunty@gran@ments
2. During hol -,show {ifmes, whenever onsite, staff keep watch over facilities.
3. Should seehﬂty’usQues arise mvolvmg QObers of public, staff will contact Police should the
need,gn‘s'é\ o \ R
Flrst I-klﬂi’lan 4 « -
1 {Figst Aid kits kept in management caravan and Ticket office and available
. ‘for.géneral use whegfreqhiredh
= 2 Wf located with & lqckéd ’éire;ﬁrses a relevant gate key will be requested to provide emergency
4 Vehicle access, %, |
" 4 3-,: A qualified fi alderi‘s always on site.
4. In the»)event @ra fi r‘sl aid emergency, staff will immediately contact relevant Emergency
Sgrviée,, ?:anuraihe’ site and ensure staff and patrons are removed from exposure to any
fu rm.s
5. Staﬂ‘wmprk with emergency services and injured party as instructed until service arrives.
,ﬁ S?bpg‘such as ensuring airway is unobstructed, checking pulse, placing in recovery position (if
( | appmpnate) will be taken.

\-: o

Contacts
General Manager: James Finlayson §9(2)(a)
Managing Director: Jeni Hou §'9(2)(a)

Bookings and other enquiries 0800 2 ZIRKA (0800 294752)



AW TA TexTiLE TESTING

Australian Wool Testing Authority Lid - trading as AWTA Textile Testing
A B.N. 43006 014 106
1st Fioor, 191 Racecourse Road, Flemington, Victoria 3031
RO. Box 240, North Melbourne, Victoria 3051
Phone (03) 8371 2400 Fax {03) 9371 2499

TEST REPORT

CI/ZIENT : | BAYTEX MANUFACTURING LTD TEST NUMBER : 7-5

_ 52010~B0
52 NEWTON STREET DATE . : 30/04/2007
M0 MAUNGANUI' SOUTH ORDER: | : ‘2543070287

AR >

S’AM’PLE DESCRIPTION Clients ref: "Ferrari precontrair& H Big top"

PVLC coated fabric
Colour: Yellow/blue

Enduse: Architectural textil Q
THESE RESULTS NUST BE CONSIDER ' m ON
WITE THE COMMENTS ON THI FOLLOWEIK PA@(%) \O
PVC flame gfe on both

it

Material Specification provided by
Nominal composition: PES yarn co
sides and varnished
Nominal mass: 830g/m2
Nominal thickness: 064mm

AS/NZS
1530.3 - 1998

Laneou terminati of itability, Flame
dation, Heat Relea 2d ke Release

RESULTS: Both
Standard Error
min 0.12
s 1.9
kJ/m2 3.5
0.0139
/m
@ NumberWgf specimens ignited: 6
¢ N specimens tested: 6
R INDICES: 11 igy Index ké Rarige 0r20
ed o;.’_ eééx%\edr_ﬁdex 2 Range 0+10
Evolved Index - ‘Range 0-10
’\ 0ke DeVelogéd Index 8 Ranges 0-10
59805 . : - <c__om'r¥ue‘n NEXT- PAGE) ' | ' PAGE. 1
& knssian Wocl Teerg Aoery Lo A This Laboratory is stcredilad by the Netlone Assoclimon of Teutrg Aurontes. Austtin, Sor
Copnmgne - AY flighey Aoarvpet NATA Choemint Tesling of Tulios & Ratated Products Acciedagon NG S
toohanicud Teatlng of Toxtias & Reinled Products AcednaonNo. U8
Hoat & Temporalurs Maasutarngnl Atiecren NG 1158
The tests repariad heraln have been performed In accomdanos win iis torms of scowdialion Samples, and
s whentllying descriphions have bean provided by the client uniess otharwise si2ed AWTA Lid rakars my
veststindy, irnpligt ot othervwisg, a8 16 the source of the iested sarmpies. The above tost resulty rekxe oy to the
sacpln o sarrples testod, This documend shall nekt be repraduted except in il and whalt be rerdered vokd §
arended or aitered This documend, tha nsnes AWTA Textlie Testing ard AWIA Lid may be used in
advertsig providing the contenl end farmiat of the advirtiser beer: sgpioved i advance by the
Managing Déreceorof AWTA Lid.
Baytex Manufacturing Co Lid Mﬁ{o/a""'
004/5/08 Xt 2 SACHSON 8 5 (Mol

APPROVED SIGMATORY
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CINFIRE

Job Number: 1942
/ STINIC Date: 14 June 2013
= = l J 1. These drawings are fo be read in
‘ o conjunction with the Design Advice by
OnFire Consulting Ltd.
2, These drawings are intended to

support the fire report, they do not

Australian Wool Testing Authority tid - trading as AWTA Textile Taﬁling show all of the required fire safety
A.B.N. 43 006 014 106 Geated consnugton drawings.
1st Floor, 191 Racecourse Road, Flemington, Victorla 3031 Kev
PO. Box 240, North Melbournae, Victoria 3051
Phone {03) 9371 2400 Fax (03) 9371 2499 FEB Issue

TEST REPORT

CLIEﬁI‘I' : . BAYTEX MANUFACTURING LTD TEST, INUMBER

; 7-552010-80
52 *NEWI'ON STREET DATE T 3070472007
MT “MAUNGANUI® SOUTH ORDER : 2543070287
NEW ZEALAND

Comments:

The results of this fire test may be usé
but it should be recognized that a si

assessment of fire hazard under ‘
The specimens were mounted to @ ;

free hanging mode. -The result Yy e signific

when mounted to simulatef wall : T
% two lavers of galvanised welded

ameter 0.Bmm and nominal spacing of
ugh at. four points, each 100mm from the
1Y clamped in four places.

To allow free movem le du
firom the clamps.

Each test speci w. sandwiche
square mesh wireg o

12mm in bot iong, stapl
centre of & le and the ass

’

{CONTINUED NEXT' PAGE)

£ Austains Wyl Hairng Actrty O A This Lasboralony is atsrpdind by the Nations! Assctiation of TesSng Authoelies, Aunsialis for o il 8
foaymght - A Migrs Reserved NATA  &wmicaiTesting ol Textilan & Ralstod Products Meoretison No. 933 vy,
Machanesd Teating of Textliea & Aetaied Products Acooiemon o 085 e
Heanl & Tarmpaintule Messaranient Accredasmon o 1188 R

The esiz ropoces hareirt hove bann peskermed n socordantee with I ienme of accrecision. Senpes
thalr warmityng descriptions have tipen provided by the ciant unjass othermise stitet, AWTA Lid makes 6o
warranty implisd or otharwise, B8 10 the souree of B losted sampies. The shitve tect resuiy ritsle oréy W e
sampie or sEMplea teated This document shall not ba reproduced sxcagt in l and shall be rendeed void i
amented or allersd. This document, the names AWTA Texiile Testing and AWTA Lid rary be wed n
advertising proviting the conlent and format ol ihe acvertesment heve been approved & sheasts by Bw

Ranagng Director af AWTA Utd
- andof/><

APPROVED SIGRATORY

AWTA

EINHERY

' MY JACRSTHN B 8 mions
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ONFIRE

Job Number: 1942

Date: 14 June 2013

- 1. These drawings are fo be read in
— N/ = ! — conjunction with the Design Advice by
[ — \ T ' L F l: S T | I.\\ ( Onfire Consulting Lid.
= ] < ) | i i

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

Australian Wool Testing Authority Lid - trading as AWTA Texifle Testing detailed construction drawings.
AB.N. 43 006 014 106 Kev
1st Floor, 191 Racecourse Road, Flemington, Victoria 3031
P.O. Box 240, North Melboume, Victoria 3051 FEB Issue
Phone (03) 9371 2400 Fax (03) 8371 2499

TEST REPORT

crgmgm sgyémq mnpmcwgmc Lo TEST ?mmézn 7-552010-B0

DATE : ﬂs’b,/buzom
m mumm: sou'm : ORDER ¢ 25430702BT
C)

AS 1530.2-1993 Test for Flhmmability o &a

DATE TESTED: Flammability Index: @

19/04/2007 b
Spread Factor:

Heat Factor:

4.3
17.4 3
N/A S
N/A $

2.0 degC min
] %

b

5 of the tesf specimens of the
Bhe test, and they are not

ing the pot;e_nual fire

These test results
material under the
intended to be the
hazard of the

PAGE. 3

L hanslan W Tetmg Aty Las A ThisLpbocatety s accs e Ly (i Natlianm Assosshion of Testiog AuThote, Asyes b TN
Cootprght - A0 Bgres Ressrved NATA  Chomict Testing of Taxhies & Rolated Products Accredsatonie 983 =
Mochanical Testng of Toxtikes & Rafated Products Acoreduton e B85 Cang)
Haal & Yernperalire Maasurement Acoeiluton Mo 1156 A '\".‘.'
e iests eporiad harein have been pedormed in scoordance wih s terme of socreitaion. Satmples. and .\'\.\' l‘\
el igantifying deecriptions have been provided by the client untess othamss staod. AWTA Ud makss no v ,
wananty implied o otherwise, 01 (0 the aotrcs of the tested sempled. The aliove tes! sesulls retatp andy (o ha LISAITED

sample or sienpies lodted THis document shail not te reproduted excent in ks pred shall be endeed ool
amonded o dtgend. This docurnenl, the names AWTA Tintile Testing and AWTA LIS mey be weed in
agdvertising prodding the contant end format of the advanis va boon appiosed i advance by the
Hanaging Drrector of AWTA Ud.

Baytex Manufacturing Co. | _— andol®

APFROVED SIGMATORY
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_ close up showing 'lacing' of tent doors
fto enable quick pushing open and exit
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1) These drawings are to be read in conjunction with

the Design Advice by OnFire Consulting Ltd. I i l 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 ISheet.. PloosFians S

. . ssue: Fire Safety Design
construction drawinas

Key Project Title

E@ Required illuminated exit sign, indicative %:;Zas(;lfgi;sDesign
locations to F8/AS1

Required new emergency lighting
coverage to F6/AS1

—

Toilers Forer o
x5 £ \§
g Locatiogfs: Q]”lcke'ofﬁce,
‘o Canteed, Toilets, and Foyer

mﬁy_“\? ry lightly depending
ﬂo\‘@ dual grounds

b i
L &

Backstage Area
(Staff Only)

Staff only exit

Circus Tent, 35m diameter



Emergency Light Positions
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Shop Online
s LEO Lighling

» ShinsWe LED Bults

-

Interior Light Fitings

Exerior Light Fitings
» Garden Light Fixures

Hunza Lighting Véorid's best
» Landscaps and Exdediar
tighting

» Commerdal Lighting

» Emergency Ligbting

Emeegancy EM Lights

Emesgency Flyorescent
Lighting

Emargency Coiling Lights
Emergency Floodiights

» Light Butbst amps

) Transtormers 12 woit
Hakogen

Emgtgéncy > 10 Watl Emergoncy Flood . St
}L-,
01707 .

Emergency Flood

The R+HBSrdic Twin Halogen Floodlight emergendcy luminaire is gesigned to provios
emergency lighling 1o large high caling areas. such as factories and warchouses

The ynituses 21 10 Was haldgen spotights

qty 4 Add To Cant

$ Convent

@ zoomima

Designed and tested to comply with ASRNZS 2293

Fatomatic battedy low aut out to prevent ever discharge of the battery

Aepilable with Sealed Lead Acld of NICad Basledies

& minutes “off" delay — e luminaire remains Muminated for § minutes todowing
sestoralion of e AC mains supply to allaw High Bay lights to stike

High femper3ure componens fod exended lile

Red LED indicabes a healthy AC mains supply and kindioning charger

= Testsaiichlo lestthe emergency operabion white AC mains supply s healty







6/13/113 OnFire Consulting Ltd Mail - Re: Exemption for Kawerau

CONFIRE

Re: Exemptlon for Kawerau

Debbie Scott <debbie@onfire.co.nz>
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 apphcatlon

I am in the process of working with Zirka to design the circus tent to the new
through MBIE as the peer reviewer as Zirka intend on applying for the

enable their Consents to be easier in the future.

e

As I'm sure you'll understand this will take some time and we are aify at the\FEB part of thg"m:ocess \1

visited the tent a month or so ago when it was at The Base in Ham
James Finlayson. We hawe also held a FEB meeting with theT|
process of updating the FEB report for their acceptance. Sy, \::-»-;‘_-‘ i

.--- —

.
"\'.\ <~

n and did an inspectjan and.Spoke to
aud MBIE in Aucsia_nd\and 'm in

Other Council people in the past have been concerned %)Lth thﬁfcent ﬂap/egressgioor:i belng tied together. |

admit | was also concerned with this and didn't lik ’l'he \jdear However after;\?rgltm@‘the tent | was very
impressed with the way these doors open. The w% th\\are tied together' |5/Ea]&ed ‘lacing' and its very clever
5t knot is undone= 'ﬂ-lé biggest issue with them is that

and as soon as you push on it they open once‘th

this lacing is first knot whilst the tent is un Qupled\for security reras&ns §Qm|lar to what you might do if it
was velcroed, you would need someiiocking deviee to stop anybaﬁiy o;ianlng them at night time. Security
locks are allowed by the compliancgs d;cs when buildings arq\uno\ebupled The circus need, and hawe, a
procedure in place to ensure that t Qse dm;rs are un-knotted Iwuh lagi ing still in place) prior to the public

occupying the tent. I've asked,iérpes totake a vide ofgow%e\iécmg works as its not until you actually see

it you see how effective it is. [ thfnkf\t would be eaSies t opelﬁhan velcro as it would be some industrial

strength velcro that woula be r

| hope this explamsﬂvqere Lm}ét with it, aSi samove |ts still early days with doing the new Code design but
g on it as fast as possible.

Zirka are aware they havg\t;o do it and we are Quo

Please @all i} yoﬁ hﬁve any quenes, ‘\"';.-\_ N\

- \(.\I:-\\._\"' /
U Z /’?n\}:‘—’ = {;;_: o=
[fgbble“Scott o® ( j
\ #Principal Fire Engnqaer\ (‘\\\\ y
\E Hons, ME Dist. éf.rgf TJI{EI\TZ AEPENg, PMSFPE

-’r\\\

]
]
y

L'IN‘FIRE

OnFire Const‘ﬁmg" Limited
477 Alexandra Street

PO Box 226

Te Awamutu 3840

P. 07 870 6411

F. 07 870 6412

M. §19(2)(@)L

www.onfire.co.nz

https://mail.g oogle.com/mail/ca/w0/?ui= 2&ik=6d0b0806eadview= pt&search=inbox&th= 13f36f334e27b6f7

néd to hold them héavy 1eft fabric | suspect.

/:_,. 4

Wed, Jun 12, 2013 at 5:54 PM

1

/4

Vo

eé‘t—&. lam dos thls{t; h

nqulﬂ-pi‘oof appllcatlon throug



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

59@)E)

Debbie Scott <debbie@onfire.co.nz> 2013 at 10:02 AM

To: Mell Quigley <admin@onfire.co.nz>

) E "-.10""*‘5:?T "
Debbie Scott

Principal Fire Engineer h. 4
BE Hons, ME Dist. (Fire), FIPENZ, CPEng, -F

OnFire Consulting Limite
477 Alexandra Street
PO Box 226
Te Awamutu 3

fﬂNFIRE%

Cc: "jame Arkacircus.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.govt.nz>

Hi Shay

Please see my comments inserted in red below.
Kind Regards

Debbie

https://mail.g oogle.com/mail/ca/w/0/?ui=2&ik=6d0b0806eadview= pt&sear ch=inbox&th= 13f36f334e27b6f7

204



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

Debbie Scott

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

CINFIRE

OnFire Consulting Limited
477 Alexandra Street
PO Box 226

Te Awamutu 3840

P. 07 870 6411 \
F. 07 870 6412

M.§9(2)@)

www.onfire.co.nz

On Thu, Jun 13, 2013 at 9:24 AM, Shay Harrop <Shay.Harrop@w§Téne.g .nz> wrote:

Hi Debbie @ :

Thanks for your email | have a good understa RS QR
show how to tie it if you like. '

up to 690 depending on how my modelling works out). What
pon? Given the large open space and focussed activity both
agreed in the FEB meeting to having only manual alarm systems.
have. We will need to provide emergency lighting as part of this
es Finlayson is busy designing/organising this. Etc.

ewids" |gn to meet F@

! om the initial FEB and any correspondence with MIBE and the NZFS may assist
ability to head forward on this one. At this stage | only have an old FEB, its not quite
t@mp DRAFT on it and send to you shortly.

I 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.

https://mail.g oogle.com/mail/ca/w/0/?ui=28&ik=6d0b0806ea&view=pt&sear ch=inbox&th=13f36f334e2706f7 34



6/13/13 OnFire Consulting Ltd Mail - Re: Exemption for Kawerau
| hope this helps, feel free to give me a call if you have any queries. Debbie

Kind regards

Shay Harrop | Building Control Officer

WHAKATANEDISTRICT COUNCIL | Private Bag 1002 | Whakatane 3158
Phone 07 306 0500 Ext 7552 | ddi | Mobile @2}(5—@ | Fax 07 307 0718
Email Shay.Harrop@w hakatane.govt.nz | Web www.w hakatane.govt.nz

The content of this email is CONFIDENTIAL INFORMATION and may also be LEGALLY PRIVIL eritded only for the per n\
named above.

if this email is not addressed to you, you must not use, read, distribute or copy this, do nt.
I you have received this document by mistake, please call us on 0800 WDCICT an str e original message. Th ou.

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

To: Shay Harrop; James Finlayson K Q
Subject: Fwd: Exemption for Kawerau
[Quoted text hidden] \\

https://mail.g cog le.comymail/ca/u/0/2ui= 2&ik=6d0b0806ea&view=pt&search=inbox&th= 13f36f334e27b6f7 414



