Sent: Tuesday, 25 August 5 13 ‘p.m.

To: Jeni Hou; Murray Usm

Cc: Graham Rundle

Subject: RE: Zirka C rquee [UNCLASSI

Hi Murra \
ed structural’ ;

gineer.

Please
revious quen '

Design Engin

s) BE

DI: 07 571 7077

07 571 7070 | F: 07 571 7080
470 Otwumoetai Road,
TAURANGA 3110.
www.redco.co.nz

Consulting Professional Engineers

gﬁ Please consider the environment before printing this e-mail

This e-mail message is intended only for the individual or entity named above, and may contain CONFIDENTIAL INFORMATION.
If you are NOT the intended recipient, please note that any use, review, dissemination, distribution or copying of this document is unauthorised
If you have received this e-mail in error please notify the sender by reply e-mail. Thank you.

cover B1 of the multiproof application. | believe the calculation



From: Jeni Hou [mailto:jeni@zirkacircus.com]
Sent: Monday, 27 July 2015 12:16 p.m.

To: Murray Usmar

Cc: Benson Zhang; Graham Rundle

Subject: Re: Zirka Circus Marquee [UNCLASSIFIED]

Thanks a lot Murray, will do......

Kind Regards
Jeni

Jeni Hou

Managing Director

Flaming Phoenix Entertainment Ltd (Zirka Circus)

Ph: +5 82)(a) i

http://www.zirkacircus.com

Please Note:
New Address:

P. O. Box 28093 N g
Rototuna < <
Hamilton 3256

On Mon, Jul 27, 2015 at 12:10 PM,I'M‘I:u_fray Uanar <Murray Jdstar@bie.govt.nz> wrote:

Hi Jeni

Send the informatiop to-.hﬁ.é.-an'}ell 1 will fonﬂa_rd 'If.;io tﬁéﬁabpropriate people.

Regards

Murray U,smar
_. A@SESSOR {fn‘ATIONAL MULTﬁPLE USEAPPROVALS

N Determlnatlons and Assur‘ance Tean'r
Bt{lidmg System Perfpranige Brajch | Building, Resources and Markets Group.
Ministry of Bussnass flnmvatian & Employment

murrav.usmgr@mble.qovt.nz | Telephone +64 (4) 901 8365
15 Stout Stregt Wellington | PO Box 1473, Wellington 6140

BUILDING
PERFORMANCE




From: Jeni Hou [mailto:jeni@zirkacircus.com]
Sent: Monday, 27 July 2015 11:33 a.m.

To: Murray Usmar

Subject: Zirka Circus Marquee [UNCLASSIFIED]

Hi Murray,

to submit the documents by the end of this month as promised. Please let me kn vho should they
to, as we are not sure who's in charge of our project now.

Kindest Regards \:

Jeni

6®‘ . OQ

Finally my engineer on the process of finishing the documents for Multiple App They should b:[iib
il it

Managing Director

Flaming Phoenix Entertainment Ltd (Zirka Cich
Ph: 8¢ ) .
htip://www.zirkacircus.com 0

Please Note:
New Address: O
P. O. Box 28093 e &
Rototuna 6 \Q
Hamilton 325®®
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ERGINEERS NEW 2EALAND
Building Code CIause(s).?J .............................
PRODUCER STATEMENT - PS1 - DESIGN
(Guidance notes on the use of this form are printed on page 2)
ISSUED BY: REAGONZLI. oot
(Design Firm)
T e
(Owner/Developer)
TOBE SUPPLIED TO:...........iiiit ittt e e oo oo

IN RESPECT OF: MBIE - Multi Proof Application . (Redco Project No, 15180)

............................................................................................... s e am b e ene et iin e e aaaaaas

(Description of Building Work)

(Address) N N =
v LOTo L QPR B SO L\ PR

We have been engaged by the owner/developer referred to above to provide .S.tm‘.;t,utal-.Engine.ering. SRR, U

.................................................................................. _{+. services in respect of thegequiremerits of
(Extent of Engagement)

Clause(s) Bl e ....:Df the Building Code for
All [ or Part only [7] (as specified in the attachment to this statement), of the proposed building 4767k,

The design carried out by us has been prepared in accordancewith:

[¥1 Compliance Documents issued by the Ministry of Busipess; ignovation & Employment.-&lﬁ?ﬂ.&ﬁg .................. or

r Uverificatics, method / acceptable solution)
[ Alternative solution as per the attached schedule.. . h..... Q¢ T T o U

The proposed building work covered by this producer Satei¥ient is described 60 the dranings titled MBIE - Multi Proof

Application "R anthritmbered J......qh R !
together with the specification, and other.dbcuments set out in the schigduigattached to this statement.

On behalf of the Design Firm, and subject 10: 9 -

(i) Site verification of the following desigh.assjimptions .Pegs helddowritests and site wind. speed of 30m/s.
(i) All proprietary products meetifig thelr, performance spécification reguirements;

| believe on reasonable _ground\simat a) the building, iflc_onslructed in accordance with the drawings, specifications, and
other documents provided orifisted in the attached schedule, wilf comply with the relevant provisions of the Building Code
and that b), the pergbrnsiwhashave undertaken ihe design have the necessary competency to do so. | also recommend
the following level &f cgfisirhiction monitoring/obseryation

CIcm1 Clemzaema [Iem4 Clems \Engineering Categetes) or [[] as per agreement with owner/developer (achitectural)

|, Franswa Joogte || mpami VICPEng 232746 ... .. #
{Wawpe elDesign Professional) .
b ' OORegArch ....cooveeveei i, #

Dam & Memoer of : [7] IPENZ™ INZIA and hold the following qualifications:.. BE (Hons). M.JIPENZ CPEng. IntPE ... ..
yhe Design Firm issting this statement holds a current policy of Professional indemnity Insurance no less than

$200]000%,

. The Design Firnffs a fiembs of ACENZ: [] : (a i
“BIGNED BY FrabgwaJoeste ... ON BEHALF OF Redco NZ Lfd(j) ..............

Date. 188/2015 .. ... (SIGNAUE). ...ttt et e
Note: Thistatement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the
Design Firm ¢rlg=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.
THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, IPENZ AND NZIA

PRODUCER STATEMENT PS1 October 2013



GUIDANCE ON USE OF PRODUCER STATEMENTS

Producer statements were first introduced with the Building Act 1991. The producer statements were developed by a
combined task committee 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 suit 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 establishing reasonable grounds to issue a Building Consent;

PS2 Design Review Intended for use by a suitably qualified independent design grafessional where the BCA "
accepts an independent design professional’s review as the basis for establishing reasondblegrounds to issue a Building
Consent; .

PS3 Construction  Forms commonly used as a certificate of completiorj.of bulilding Wwork are Schedule 6.5 NZS

3910:2013 or Schedules E1/E2 of NZIA's SCC 201 12

PS4 Construction Review

Intended for use by a suitably qqai_iﬁed independent desigiiprofessional  who

undertakes construction monitoring of the building works where the BCA Tequests a producer statement plior to issuing a

Code Compliance Certificate.

This must be accompanied by a statement of completion of building WQ};R..(SChedule 6).

The following guidelines are provided by ACENZ, IPENZ
and NZIA to interpret the Producer Statement. {

Competence of Design Professional

This statement is made by a Design Firm tat has
undertaken a contract of services for théservices nemied,
and is signed by a person authorised by that firm to verify
the processes within the firm and cimpeignce of its
designers. \

A competent design professional will'hate a professionalh s
qualification and proven cument coripetence through”

registration on a national cos‘ripe!emé based register, ejtfiet
as a Chartered Professional Engineer (CPEng)«dr a
Registered Architect. -

Membership of asmefessionsl body, such'@s the Institgion
of Professionaf Engineers New Zealand (IRENZ) or the
New Zealand " lfstitute of Architects IMZIA),. provides
additional asguranes of the desjgner's stafiding Within the
profesgfon. uif ‘lhe design firm 4s ‘a member of the
Assodiatigh (bf Consulting Engingersiafew Zealand
(ABENZ), thjs provides addjfional assurance about the
standing of the firm. | )

Persons or firms mée__tjag‘-lheSa criteria satisfy the term
“Shitably qualified indépendent design professional”.

*Profess|gnal Indemnity Insurance

As part of fnemberghip requirements, ACENZ requires all
member firms miold Professional Indemnity Insurance to
a minimum level.

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 Statements PS1, PS2, & PS4

Professional Sgrvices during Construction Phase
There are several fevels of service which a Design Firm
may providé dieingutiie construction phase of a project
(CM1-CM5tor Eng_’meerss). The Building Consent Authority
is encoliragedito require that the service to be provided by
the Deslgn Firm'is appropriate for the project concerned.

Requirement to provide Producer Statement PS4
Builing’ Consent Authorities should ensure that the

‘applicant is aware of any requirement for producer

Eratements for the construction phase of building work at
the time the building consent is issued as no design
professional should be expected to provide a producer
statement unless such a requirement forms part of the
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:

1 Conditions of Contract for Building & Civil Engineering Constructan

NZS 3910: 2013

2 NzIA Standard Conditions of Contract SCC 2011

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

4 PN Guidelines on Producer Statements

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

o A

ERUINEERS SEW ZEALIKI T

[

October 2013

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

470 Otumoetai Road

co TAURANGA 3110

Telephone: 07 571 7070

Facsimile: 07 571 7080

Email: red@redco.co.nz
Consulting Professional Engineers www.redco.co.nz

Recommendations

Project No. 15180
Based on our assessment, the 35m circus marquee is structurally capable to withstand a maximum

design wind speeds of 108 kph (30m/s). This is considered acceptable for a temporary structure
subject to the following limitations.

o For site wind speeds exceeding 108 kph, the structure sHé’;H._be at_smaﬁtled.

» For site wind speeds exceeding 50 kph, all openings in tha m}rrquee must be npped shut
and excessive movements are to be expected. \

* A wind anemometer shall be used onsite and mgnitored by the eygfitimanager or a local
authority to ensure the actual site wind speedsidon’t exceed the limitatiofis above.

© The marquee is not designed to suppmrt @nysnow loads. It s_t}a]f.no'g"be used in areas above
400m altitude in the North Island4id dilging the snowing Seasen in the South Island.

e To avoid ponding, the fabric'-fnust be stretched tightl} aﬁ:e_rl erection.

e Peg pull-out tests shaﬂ be carrled out at any s;tes before erection of the marquee. Pull-out
tests shall be followed the procedure below

I. Install twd pngs into the grQund ‘Copnect the pegs to the lifting gear with a load
scaie in betWeen using steel halris.

Pull out pegs using lifting
gear. Lifting at 45 degree
to the ground

Load Scale

Two pegs 0.3m apart

Engineering Reports (Civil, Structural & Fire)
Building Designs

Structural Draughting (CAD)

Project Management
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Consulting Professional Engineers

2. Record the reading from the scale when the first peg began to move and continue
lifting.

3. Record the reading from the scale when the first peg is totally uplift from the
ground.

4. Repeat the above steps at a different location. Minimum 2 tests shall be carried out
at each site. The lower readings shall be used to compare the requirements.

Minimum Required Load for peg to move = 300kg
Minimum Required Load for peg to be lift from the ground = 790kg

If the pull-out loads are found to be less than the gbave mitimum requirements.
additional pegs or weights may be required. Please teporéto Redco for'additianal
hold down design. -

We trust you find these points in order, but should #6Whave any queries on aity aspect please
do not hesitate to call.

Yours sincerely
Redco NZ Ltd

Benson Zhang
Design Engineer, MEpgSt'(Hans) BE

o Engineering Reports (Civil Structural & Fire)
o Building Designs
o Structural Draughting (CAD)

o Project Management

Consulting Professional Engineers




Redco NZ Ltd

Redco House
470 Otumoetai Road
co adding 'enginuity' to building projects TAURANGA 3110

Telephone: 07 571 7070
Facsimile: 07 571 7080

Email: red@redco.co.nz
Consulting Professional Engineers www.redco.co.nz

DESIGN FEATURE REPORT

1. Structure Description

The 35m circus marquee is a lightweight PVC fabric structure. The marquee is circular in shape with a diameter of
35m. It was designed and manufactured in laly. The PVC fabric was manufactured in New Zealand by Baytex...-
Manufacturing Co Ltd.

The marquee is used by Zirca Circus for events around the cities and towns of New Zealand It is easy to dlsmantle
and will not be used under extreme weather conditions.

The marquee is supported by four 15.5m height king posts at the centre. ¥f king; posts also support a cipola at the
roof level. The king posts are stabilized by guy and spacer ropes at th,e top of €h@ king posts. Each king post has two
set of guy ropes which are directly anchored to the ground. The strutture is a tensile fabric strugtur®, The PVC fabric
spans from the cupola to the king posts at the top and spans from theiking posts to the periffiéter pasts around the
circumference. The top of each perimeter posts is tie down fo grgundiwith a tension strap. Equal amount of pre-
stress tension forces around the building are used to tightén thefabrik! The tensiomin the fabricisupports the vertical
loads and stabilized lateral loads on the structure. The lnducet.l comipression forqes arfg resmted by the 4 king posts at
the centre. -

2. Scope

To assess the marquee to relevant New Zealand design standards to ahow con’ip'llance to the New Zealand Building
Code (NZBC) section Bl by means of an Alternagive Solution. :

3. Means of Compliance ||

The following standards hay.e bEerfused:
o AS/NZSII170:2080 1
o NZS3404:1957

4, AlternatiVé' Soiﬁtion

TheaNZ. Bmldﬂ}g Code is primarily, |ntf:nded for permanent structures and the design loadings are based on the
proba‘b]hty oeFoccurrences,

(Tent# and marquees are tamporary Hemountable structures that by their nature are not expected or required to
‘\withstihd the most adverse weather' Ioadlngs as the structures can be readily demounted before an adverse weather
evEnt oceurs.

The tents and! marqaees are/usually occupied by specific events (in this case for a circus performance) that can be
postponed & canrelled- in the event of adverse weather.

For more thati ten! years Redco have been establishing the maximum safe wind loadings for tents and marquees and
providing: gl:ecupn/dlsmantllng recommendations based on the relevant wind speeds.

Thgs’e recoitinendations have been accepted by Councils and Building Consent Authorities as part of the Building
Coryisent appligations for short term events.

This'design format and these recommendations have also been accepted in Australia and in the Pacific Islands.

The Australian Building Codes Board has prepared a Draft Standard for Temporary Structures which recognises this
design format.

Engineering Reports (Civil, Structural & Fire)
Building Designs

Structural Draughting (CAD)

Project Management
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Consulting Professional Engineers Page 2

The Draft Standard provides for the use of a minimum ultimate strength limit state design wind speed of 30m/s
(108kph). This is similar to the minimum design wind speed in New Caledonia of 100kph.
AS/NZS 1170.0:2011 also now has a minimum ultimate strength limit state design wind speed of 30m/s.

For this design a minimum ultimate design wind speed of 30 m/s has been adopted.

The ABCB Standard also references the British Institution of Structural Engineers publication ICE 2007 “Temporary
demountable structures guidance.” This Guidance provides two design options:
a) Design for maximum likely wind forces to be experienced. (As for a permanent structure)
b) Design for a maximum operational wind speed, above which an action plan for demounting would be
triggered. (As for our design approach)

So this method of design for a maximum operational wind speed is put forward as an_Alternative Solution based off
the more than 10 years of history of use in New Zealand and the endorsement of the Australian Draft Standard‘and
the British ISE publication.

The following alternative solutions have been referenced in the design of tie 5.:'m_t:ture:' ;
e Australia Building Code Board: Temporary Structure b
o Institution of Structural Engineering Guidance — ICE 2007

5. Structural Members

The following structural members have been checked:
e Fabric

King Post

Perimeter Post

Cupola

Cable/Strap

Peg/Soil Nails loads

6. Design Loads

For the purposes of contiferation of loading, thi§, strdcmFe Importance Level 3 in accordance with AS/NZS
1170.0:2011. -

The following Ioéd_s- havéibeen used in the'¢alcuigtion.

Roof Deagdad! <,0.008kPa

Raaf Live Load = 00kPa

Impesed Lead =141 .0kh)/m (around Cupola to account for lightings)
Syraw Lad = (,0kPa

Seijgrnia Load =dnsignificant (lightweight fabric structure)

Maximum Desigsi Wind Speed =30m/s

Pressure coefficidnts afe used in accordance with NZS1170.2 Appendix C5 “Circular Bins, Silos and Tanks” for
circular walliaad cong roof geometry.

Intesfral, Tk 0.0, -0.3
Wil Cp, b(H) 0.9

wal.C,, ' 0.63

Roof Zoned Cy, -08

Roof Zone B Cy, -05

¢ Engineering Reports (Civil Structural & Fire)
o Building Designs

o Structural Draughting (CAD)

¢ Project Management
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6. Deflections

The structure is a tensile fabric structure. The design tension actions from the fabric are dependent on the fabric
deformation. To control the deformation to an acceptable level, the followings deformation limits have been used in

calculation to derive design actions.
Over 15m of fabric span,

Ultimate Limit State deflection
Serviceability Limit State deflection

7. Material Specifications

The followings material specifications are from Studio D' Ingeneria Ardolino’s Calculatiosf report provided by Fumlng
Phoenix Ent. Ltd. The material properties have been used in the calculation.

STEEL:

Class

E-Modulus

Yield strength t<=40mm
Yield strength t>40mm
Ultimate strength

ROPE AZN 636 AC:
Ultimate strength

Diameter
Self weight
Ultimate Force

Diameter

Self weight
Ultimate Force
Diameter

Self weight
Ultimate Force

Diameter
Self weight
Ultimate Forge |

Diitnetén
Self weight
_ Ulnmate Force

A5 _&N,U}IA ZIL SPORT QOVER,

PVC-beschichtegés Folyasterge;webe
“Ultimate strength:
Self weight,

SOIENAIL:
Diaineter
Lengsh

= |.0m
=0.5m

S 235 (Fe360)

E = 210000 MPa
Fyk = 235MPa
Fyk = 215MPa
Fuk = 360MBa

Fptk = 1770:1Pa

@ =12mm &
s.we= O.Blkg/m
N = 95kN
@ = l4mm
s.w. = 0.82kg/m
= 129kN
= |Qinp §
s.w. = 107kg/ i
=A65kN
@<, 8mm
Sw. = L35kg/m
N=95kN
D =20mm
s.w. = [.68kg/m
N = 265kN
N = 3kN/S5cm

s.w. = 0.8kg/m”2

@ = 45mm
L = 1400mm

| ¢ Engineering Reports (Civil Structural & Fire)

e Building Designs

| e Structural Draughting (CAD)
| o Project Management



@CO adding ‘enginuity' to building projects

CALCULATIONS Page 4
Client: Flaming Phoenix Entertainment Ltd (Zirca Circus) 25 Aug'ls
Project: MBIE - Multi Proof Application Project No. 15180
LOADINGS:

Dead Load:

Fabric SW = 0.008 kPa
Cupola SW = 0.1 kPa
Live Load:

Lightings on Cupola = 1.0 kN/m

Wind Load: A "
Site wind speed is to be monitored using a wind anemometer onsite and the mardue;g is tabe mismantled when thafctual
site wind speed exceed the limitation. : '

Assess marquee to a minimum ultimate limit state design wind speed of 30ris

Ultimate Design Site Wind Speed of, Vdes = _ .108 kPh

=300 mfs o
therefore Design Wind Pressure, pz = 0.5 x [.2kg/m3 x Vdes ¢ = 0.54 kPa _

Snow Load:
Roof Su = 0.0 kPa

Seismic Load:
Less critical than wind load



mco adding 'enginuity’ to building projects

CALCULATIONS Page 5
Client: Flaming Phoenix Entertainment Ltd (Zirca Circus) 25 Aug'l5
Project: MBIE - Multi Proof Application Project No. 15180

WIND PRESSURE COEFFICIENTS:
From NZS1170.2:201 |

Internal Pressure Coefficient:

All openings must be zipped shut for wind exceeding serviceability wind speed, therefore all walls are equally permeable
during Ultimate Limit State

Cpi = -0.3  or 0.0 (0.0 is more critical)

External Pressure Coefficient: :

Structure has a circular base and a cone shape roof with four circular king posts pr‘atrud’hg the cone shape. Pressure
Coefficients from NZS1170.2:201 | Section Appendix C5 "Circular Bins, Snlos and Tanksdire considered to be the mibst
appropriate to the nature of the structure's geometry

Dimensions:

Diameter, b = 35 m

Reference Height, h = 9.8 m

Roof Pitch, a = 37 degree

Wall:

Cp. b(eb), wall = 0.9 (ep=0 mostv;:rlu;tal Cpl=0.9, kb—l)

Cfig, wall = 0.63  (for:Overall drag force)
| :

Roof: N B

Cp.e, Zone A =R fos

Cp.e, Zone B F & = (5

Local Pressure Factor, KI. ““= | - 05

Zone for local
pressure factor &

Area Factor, Ka f ) =

Chig=CpgxKixig = -0.64, for Zone A PR :

*”V T = (" -84 forZone B ZLone AEZ ¢ 2

_ = " .96 for Zone A Local ;
Lagal Zone Area: 2001E= () 35m racon Rl
-y ho 0%p 70m ::
psb e 175 m

King Post;. l
Cfig ' \ _ = 1.2 (Table E3, conservative) .



@CO adding ‘enginuity’ to building projects

CALCULATIONS Page 6
Client: Flaming Phoenix Entertainment Ltd (Zirca Circus) 25 Aug ‘15
Project: MBIE - Multi Proof Application Project No. 15180
DESIGN ACTIONS:

Mqequee is a tensile fabric structure. Tension forces from fabric and cables' catenary action are depending on deformation
Determind required tension force to control deflection under Serviceability Limit State. Design actions from fabirc under
Ultimate Limite State will be governed by fabric ultimate strength or supporting structural member's capacities.

Fabric span from Cupola to King Posts and from King Posts to perimeter walls. Tributriy area of each King Post is
illustraded below k

N

=)

S
|
i

Length of segment of
fabric @ bottom of span|z
=pi x 35m /4 = 27.5m

Span=15m, slop = 37 degree



aco adding 'enginuity’ to building projects

CALCULATIONS Page 7
Client: Flaming Phoenix Entertainment Ltd (Zirca Circus) 25 Aug'I5
Project: MBIE - Multi Proof Application Project No. 15180

Horizontal Reaction RH:

Because the marquee is circular in shape, the horizontal component of the reactions are only half of the reactions from
this 2D analysis. Actual RH will be 1/2 show the analysis as illustraded below.

Lateral load

<]
4
y

o

\

component

W15

Fabric span \ =
Length of segment of fabric at top GFSan o =/ o m
Length of segment of fabric at bo:k&m‘bf‘s'pan A '_=I 1275 m
Dead load at top of span = F‘abrlc‘.SW)t Length . W 0.08 kN/m
Dead load at bottom of,span#? Fabrlc SW x Length 4 = 0.22 kN/m
Equivalent UDL = (Dgcopﬁ DUbottomy2 . N = 0.15 kN/m
Load Paralle to fabr:: UDl,rx sin(slop) <. @ i 0.09 kN/m
Load Per.pendlcv,llar fo‘fabnc = UDL x cos(slbp)\ = 0.12 kN/m
Direct: Tens]:on‘ ; ¢ ¢ -"-' :

- @RV&-’-’#T_oad Paralle x Span xs‘ﬁ(s]bQ.) = 0.81 kN
@,i(H b =Toad Parauw‘span’k cos(srop} = 1.08 kN

“(Catenary Tension: 5 $

"H‘Qﬂzontal Reactloi;t.ﬁ WL“E?(8d) Load Perp x Span’2/(8d) = 1123 kN
@RV a&b = xﬁ&(s\apq = 6.76 kN
@RH, a&b H x costslop} = 8.97 kN
Vertical Rea‘ctlon V/7 WL/2 = Load Perp x Span / 2 = 0.90 kN
@RV,a&b = e cos(slop) = 0.72 kN

@RH,a&b = H x sin(slop) = 0.54 kN



CO adding ‘enginuity' to building projects

CALCULATIONS Page 8
Client: Flaming Phoenix Entertainment Ltd (Zirca Circus) 25 Aug 'I5
Project: MBIE - Multi Proof Application Project No. 15180

Dead loads on King Post from Cupola:

Cupola SW = SW x Area (12m x 2m)/4 = 0.05 kN
Fabric SW = SW x Area(i2m x 2m)/4 = 0.60 kN

Angle of cable connecting Cupola to King Post = 45 degree
@RV,b = DL (Cupola + Fabric) = 0.65 kN
@RH,b = RV,b/tan(45  degree) = 0.65 kN
T T Total RV,b = 8.94 kN
0.5RH,b = 6.48 kN

RV = 3.74 kit

0.5RH,a = 476 kN
Live Load: L
Live loads on King Post from Cupota: &
Cupola LL = LL x (12m + 2m)*2/4 7.00 kN
Angle of cable connecting Cupola to King Post 0,45 degree
@RV,b = DL (Cupola + Fabric) W ©4 1) 7.00 kN .

"

@RH.,b = RV,b/tan(45 degree) = 7.00 kN ¢
Wind Load: : g B
To control fabric deformation under ULS tod <, o= 1.0 0%

To control fabric deformation under SLS téd = Fosm

U7 REpan=15m, slop = 37 degree

«RH,&& '

RV, a

“Sérv iceability Limit"§g’éelz

Movements/of margueeishould be acceptable and not be affecting functions of the structure under SLS loads

Assess marquee to a 5LS Design Wind Speed of, SLS V,des = 50 kPh
A = 13.89 mis
therefore Design Wind Pressure, pz = 0.5 x |.2kg/m3 x Vdes = 0.116 kPa
Fabric span = I5m
Length of segment of fabric at top of span = 10 m

Length of segment of fabric at bottom of span = 275 m
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Windward Face:

Wind load at top of span = pz x Length x Cp,fig (Zone A) = -0.74 kN/m
Wind load at bottom of span = pz x Length x Cpfig (Zone A) = -2.04 kN/m
Additional Wind load at local area = pz x Length x 0.1b x C/fig(Local-ZoneA) = -3.56 kN

Equivalent UDL = (WL,top + WL,bottom)/2 + WL,Local/span = -1.63 kN/m

Catenary Tension:

Horizontal Reaction, H = WLA2/(8d) = UDL x Span”2/(8d) = -91 kN
@RV,a&b = H x sin(slop) = -55 kN
@RH,2&b = H x cos(slop) = »73"1':]{5!
Vertical Reaction, V = WL/2 = UDL x Span / 2 = -12 ki
@RV,a&b = H x cos(slop) = & ~ -10 kN
@RH,a&b = H x sin(slop) =0 7 kN
T Total Ryb & -45 kN
0.5RHBy= -40 kM.
RV,a =" -45 kN
[ 0BRHa = -407kN
Leeward Face: : _
Wind load at top of span = pz x Length x:Cp,fig (Zb‘nf.t_ By o & - -0.46 kN/m
Wind load at bottom of span = pz x Lengtlr Cp.fig (Zone B) @ = -1.27 kN/m
Equivalent UDL = (WL, top + WL,bottorii)/Z X = -0.87 kN/m
Catenary Tension; ' G _
Horizontal Reaction, H = WL’*?_J’.{S_&_}* UDL x Span”2/{8d} = -49 kN
@RV,a8b = H x sin(slop) ' . == -29 kN
@RH,a&b = H x cos(slop} 7. = -39 kN
Vertical Reactiéh, 3 = #VL/2 = UDL x Span / 2 = -7 kN
@RV,a&b = b} x cosféiop) ' & -5 kN
@RHZ&b =H x3sin(slop) & & J = -4 kN
= TN Totl RV,b = -24 kN
' 0.5RH.b = 21 kN
RV, = -24 kN
0.5RH,a = -21 kN
Ultimate Limit State! |
Assess marduee to a, SLS Design Wind Speed of, SLS V,des = 108 kPh
= 30 mis
therefore Design Wind Pressure, pz = 0.5 x 1.2kg/m3 x Vdes = 0.54 kPa
Fabric span = I5m
Length of segment of fabric at top of span = 10m
Length of segment of fabric at bottom of span = 275 m
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25 Aug'l5
Project No. 15180

Client: Flaming Phoenix Entertainment Ltd (Zirca Circus)

Project: MBIE - Multi Proof Application

Windward Face:
Wind load at top of span = pz x Length x Cp.fig (Zone A)
Wind load at bottom of span = pz x Length x Cp.fig (Zone A)

Additional Wind load at local area = pz x Length x 0.1b x Cfig(Local-ZoneA) =

Equivalent UDL = (WL,top + WL,bottom)/2 + WL,Local/span

Catenary Tension:
Horizontal Reaction, H = WLA2/(8d) = UDL x Span”2/(8d) = -213 kN
@RV,a&b = H x sin(slop) = -128 kN
@RH,a&b = H x cos(slop) = -170 i
Vertical Reaction, V = WL/2 = UDL x Span / 2 = -57 ki
@RV,a&b = H x cos(slop) = -45 kN
(@RH,a&b = H x sin(slop) = 2-34 kN
Total b -83 kN
0.5RH.Bi= -102 kN,
RVa -83 kN’
0.58H,a = -1027%N
Leeward Face:
Wind load at top of span = pz x Length x/Cpfig (Zonge_le =
Wind load at bottom of span = pz x Lengils:Cp,fig (Zone B) =
Equivalent UDL = (WL,top + WL,bottorﬁ}/Z =
Catenary Tension:
Horizontal Reaction, H = WL"Z-"(Sd} = UDL X Span"Z/(Sd] = -114 kN
@RV,a&b = H x sin(slop), J = -69 kN
@RH,a&b = H x cos(’slop) = 91 kN
Vertical Keactlon. M=MWL2 = UDL x Span f’i = -30 kN
@RV,a&b = xtogslop) = -24 kN
(@RH &b = H Xsin(slop) g @M = -18 kN
R | " Total RV,b = -44 kN
. : 2 J 0.5RH,b = -55 kN
' ' RV,a = -44 kN
0.5RH.a = -55 kN
Wind Loadd On King Rost Above Roof Line:
Average King Post Biameter, d = 1.0 m
SLS Wind load = pz x d x Cfig = 0.1 kN/m
ULS Wind load = pz x d x Cfig = 0.6 kN/m
Wind Load On External Walls:
SLS Wind load = pz x b x Cfig/2(half curcumference) = 1.3 kN/m
ULS Wind load = pz x b x Cfig/2(half curcumference) = 6.0 kN/m

-3.46 kN/m
-9.5 kN/m

-16.6 kN

-7.59 kN/m

-2.16 kN/m
-5.94 kN/m
-4.05 kN/m
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Client:

Project:

Flaming Phoenix Entertainment Ltd (Zirca Circus)
MBIE - Multi Proof Application

25 Aug'I5
Project No. 15180

Load Combinations:

2
3.
4,
5

1.2G + 1.5Q

0.9G + 0.4Q + Wu Ultimate Limit State
1.2G + 0.4Q + Wu

G+Q

Ws (50kph) Serviceability Limit State

Multiframe Model:
All cables are model as tension members

Loadings: K

Load Case
A Dead load

Load Case
8 Live load
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45

Load Case
El SLS Wind load

o

1% | 208 45 X
% ? \\(\
o NNy

g
ot
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2.09G + 0.40Q + Wu

o

19

3. 1.2G +0.4Q + Wu
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5. Ws (50kph) oT

SUMMARY:
Case King Post, Nc @16 Cable,Nt* "2 | 6xWall Posts, Nc*
. 12G+1.5Q 23 k 3kN 2kN
2. 09G+04Q+Wu 1 94 kN 104 kN_ 33 kN
3. 12G+04Q +Wu 97 kN 106 KN 33 kN
4. G+Q L 16k | kN
5. Ws (50kph) -2 kN
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KING POST:

King Post is a laced 351x351 column consisted with 4x@®48.3x2.9 Tube chord with $26.9x2.5 Tube diagonals@45 degree
Assess King Post design capacity to NZS3404:1997

Axial Loadings:

Dead load SW = 3.3 kN
From Multiframe Analysis: :
1.2G+0.4Q +Wu = 97 kN For  ULS V.des = 108 kPh [ &
Nc* = 101 kN

Nominal Section Capacity: (Section 6.2)

For ©48.3x2.9 Tube

Element slenderness, Ae = (do/t)(Fy/250) = 15.66

do = 48.3 mm

t = 2.9 mm

fy = 235 Mpa
hey = 82 > 15.66 , therefore be=b, féirm factor kf = |
An = 1652 mmA2 (4 x 48.3x2. 9 Tubes)

Ns = 388.2 kN

Nominal Member Capacity: (Section 4.3)

Slenderness ratio of a main component (642I} ;

Effective Length Le,m= Kel. = S 08 m

Ke = I b 4

L = 98 m..

rxory = -, 16"mm

(Le/r)c = %

Slenderness ratio ('af.a fsced compresion member (6.4.2.2)

Effective Letgth Leym® Kel 7 =% 155 m
ke &P > R | f /%

i £ L= 5.5 4%

eory = 4762 mm |

ter = o Qa7 =

Ldx(Le/r)c = w70

(Le/r)m = 87.57

Modified mémber slénderness (6.4.3.2)

(Le/r)bn = V(Le/FfinA2 + (Le/r)ch2 = 101.2

Take ab = !

ac = 0.52 (From Table 6.3.3(2)

Nc = acx Ns = 201.9 kN

0] = 0.8

BNc = I8LL7kN > 101 therefore, Okay
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Transvers shear force (6.4.1)
V* =TT (Ns/Nc - 1) * N*/ An >= 0.0IN*

0.0IN* = 1.0l kN
V* = 3.56 kN
Nc* = V¥/cos(45 degree) = 5.04 kN

Provided 2x®26.9x2.5 Tube diagonals, okay by inspection
Provided 4M20 Grade 8.8 Bolts at King Post joint, okay by inspection

CABLES:

From Multiframe Analysis ANt .
@16 Cable,Nt* (1.2G+0.4Q+Wu) = 106 kN 1. 1485 kN
2x@12 Cable,Nt* (1.2G+0.4Q+Wu) = 49 kN

245 kiltcable #~ |1 85.5 kN

PERIMETER POSTS:

Okay

Okdy

Critical actions is when wind at 6=0, Cfig = 0.9. Cfig = 0,63' is uséd in Muliframe anafysis for céérall drag force.

Therefore conservatively factor the load from analysisfor £:5 to account for critical Scgiar(e’

From Multiframe Analysis:

16xWall Posts, Nc* (1.2G+0.4Q+Wu) = 33.0 kN
. = 2.1 kN{Post’ X
16xTie Down Strap, Nt* (1.2G+0.4Q%¥Vu)aed 5 = (65.0 ¥N

10.3 JN/strap X

Provided #60x3 Grade S235 -'f-’b_st. Okay by inspectiof
Provided Tie Down Strap#vith 2500kg working load thegefore Okay

Tie downystrap s ﬁ)'.ced back to 2xSoil Nailﬁ; therefore

Minimum pulhoutperinail @45 degree : = 7.7 kN/Nail

JEABRICE |
Maximum tension foreadn T‘abfit’:-?r’om ultimate wind load:
Catenary Tension:
Horizontal ‘REacrIbﬁ, Hi= WLA2/(8d) = UDL x Span”2/(8d) = -213 kN
Vertical REaction, V& WL/2 = UDL x Span / 2 = 57 kN
T* = v(HAL S VA2) = 221 kN
Ultimate fabric strength = 3 kN/5cm
Length of fabric at top = 10 m
Total strength = 3kN/5cm x (5m/0.05m) = 600 kN

15 = 3.094 kN/Post

I5= 15.47 kN/strap

F.O.S = Total Strength/T* = 2.72 acceptable, therefore okay
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CUPOLA:

Cupola is a truss frame consisted of two parallel chord trusses spanning |2m each side supported by 4x@ |4 Cables
The parallel chord truss consisted of #48.3x2.9 Tube as chord member with $26.9x2.5 Tube diagonals at 45 degress

Loadings:

Roof tributry width per truss = 25m

Dead Load Fabric 0.008 kPa X 25m = 0.01 kN/m
SwW 0.1 kPa X I m = 0.1 kN/m

Live Load Lighting = PO kN

As the cupola's supporting cables will be slack under wind uplift. Roof wind load will be 'resisted_- by tension in the fabrie
around the cupola y

Span = 12 m
UDL, |.2G+1.5Q = 1.63 kN/m
M* = UDL x Span”2/ 8 = 29.38 kNm
V*=UDL x span / 2 = 9.792 kN
©$48.3x2.9 Tube Chord:

Truss depth = m
Effective depth = 045 m
Axial couple = M* Edepth = 65.28 kN

Top chord is restrainted by transvers member at 2.0m spacing

For ©@48.3x2.9 Tube :
Element slenderness, Ae = (do/t)(Fy/Z50) e 1506
do = 48.3 mm \ ]
t = 29 mm &
o= 235 Mpa -
Aey = 82> £, 15.66 , therefore fia=b, form factor kf = |
An = 1652 dima) (4%.0048.3x2.9 Tubes)
Ns  =¢ [ 3882%&N Y
Effective Length Leym# Kel ) T 2m
Ke 9 R .
i Q¢ B - g
Pfory = &mm |
“W(Lelr)c = B 125 <
“Take ab = \ .
ac = 7% (From Table 6.3.3(2)
Nc = ac x Ns = 184.8 kN
@ ' = 0.9
PNc - = 166.3 kN > 65.28 ,therefore okay
©26.9x2.5 Tube Diagonal:
Nc* = V¥/cos(45 degree) = 13.85 kN

Le = 0.6 m
?26.9x2.5 Tube Diagonal okay by inspection
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GUY PEGS:

The marquee is stabilized by 8 Guy rods and each rob consisted with one @12 cable and one @16 cable. Both cable fixed
dwon to the hold down bracket with 6x@45mmx|400mm soil nails into the ground

[Bmm folded plate | : ) i
| ‘I, fokd £ M [

SIS -, =

- [6x 45Diax1400
..|Long soil nails

5 'I' -
,'{I:' N

T TRURA S, )., | ),
'l_’, l,__ _.',;.___,__;__ w:’\ s 5/ —

Loadings:
From Multiframe Analysis: 4 .
Ultimate Limit State: \ ] ) 4§ )
For 2xGuys  H*,(1.2G+0 4Q+wu:s = 0 Ry, 20 kN/Guy

VE, (|.2G>~_{_14Q-rwq) 2 Al N -14.5 kN/Guy
T*@45 degree = v(HAa + wz & = W247kN  (Resisted by 6 soil nails)

T*@45de3ree {Dr édch‘ Nail P = 4.1 kN/Nail < 7.7 (perimeter hold down governs)

Base off’ preylous peg puII out tests the n;ill can sustain significant portion of loads before the soil start to yield. And the
glgad cqrd:fnous to increase untilthe na]l is fully lift off the ground.
Peg neea‘l:o be remaln \stEady under ;erwceablllty loads.

-' 'Pet‘lmeter Post Hofﬂ t‘)own Ca‘é Governs:
ULS pull ous requnced fer nail @45 degree

7.7 kN/Nail
2.9 kN/Nail

SLS pull ou_t requnre‘u‘{per nail @45 degree
\I_.- .‘III
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e 0006 -

Tent Diameter 35m - Antennas 10x10 - Ring Diameter 120cm - Cupola (1+10+1)

Tensodenda diametro mt. 35.00 — Antenne a mt. 10.00 x 10.00 — Ring diametro ecm 120
Cupolo mt. (1.00 + 10.00 + 1.00) x 2.00 — H. 11.00 ~ H. 12.80 - h. 4.00
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Proprieta d

Riproduzione o divulgazione vietata a termini di legge

i Anceschi Alberto e Paolo snc.

Bolt M24x200 cl.8.8
BULLONE M24X200 cl. 8.8

5 | Piotto 40x4  Dish 40x4
L Piolto 60x5  Dish 60x5
_3 Bu'lone m24x200  Boit M24x200 [
2 Tubo 248x10 Tube 48Diax10 16 |Fe 560-C EN 10 0
! | Tubo #48x3 | 4 Jre 360-C BN 100M\gPL=218
Pos. Codice J Denominazione Name Q.10 Matericle | Note

Tel.0522 698948

N\,
/ ANCESCILALBERTO E PAOLO sne
/ E:Zé\le ERr;‘gESRl[«éCr\éf%cg?)N{/(i:nAG Marconi ,15

Fax 0527 647540 L.
e-mail .onceschu@onceschl.n‘ www. anceschi.it

Material
Progeﬁo: CARPENTERY FOR TENT ¢35

Cliente: FLAMING PHOENIX ENTERTAINMENT LTD.

Weight

Kg:
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Title: King Post Joint FILE " 135.01.002.00_00

_Des'gner: Anceschi Enrica

Dote: 17,/07/2012
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Piece: 4.
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( ANCESCRLALBERTO E PAOLO snc
CARPENTERIA
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MECCANICA

0527 6479

Progetto: CARPENTERY FOR TENT 835

Cliente: FLAMING PHOENIX ENTERTAINMENT LTD.

Weight

Kg:

=&

Title: Base Plate

I FiLE 7 135.01.003.00_00 | Designer: Anceschi Enrica

| ote: 17,/07/2012

135.01.003.00_00 [[seee1:30

| Pece: 4
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Progetto:

Cliente: F .

PHOENIX .

CARPENTERY FOR CIRCUS 235

ENT

e-mat .ancesc .

Weight . FILE 2 135.04.000.00_00.dwg | Desgner: Anceschi Enr.ce
Kg: Titolo: RINGS Date: 09,/07 /2012
— Title: Rings 135.04.000.00 00 [scom 1218
| @ _: Piece: 4
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Length

Lunghezza sistema 4004

Lunghezza Materiale

ANCE ~ PLOLO snc Progetto: CARPENTERY FOR TENT 35 m

CARPENTERIA MECCANICA
Ve CETO (P Vie 6 Merean % . o _
P I T ‘ Cliente: F. PHONEIX . ENT
e-mail .anceschi@anceschiif www. anceschiit
we'gnt - - FILE " 1350500000_00(:‘\.‘\/0 Designer: £Nrica
Kg: Title:Pole 4m Pipe 60diax3 b 09,07 /2012

= 135.05.000.00_00 [ _seoe: 1:8

Piece: 56




Fieowg
v 100700000906 2594 3 O.v_muw Tm@lim|
Z102/40/60 ~ra - 10} aje|d DL £
OoLLT wubas | BAD'D0 000'90°ST] @ 34 wben

T ANI T XANOH (4 Ceuainy
W GE IN3) ¥04 AYIINTdHYD :onabouy

95420 IO Mo %t

. Ity Q'M!E'i
VMUY MRV
us %.Nd@mé

ajoN w_o.:m“mzﬂtuu odi|j DADUWIION| DY () QUOIZDLIIOUS(] mv.ﬁmw[.moa
0SL=1}ur 562-S | 2T vozoind|z-szoond| ¢ 8X08X0Z11 © 0jjo.d e L

DECX092 =1 ¥ 562-5 |22 $000WN3| 2-CZ00tN3| 1 8'dS OLIVid 7 ]
osz=1{wr qsfee oo | /izoma | | " excgse oany Bl _

8x08x0zZ1 . 1.|

_ g-ds aje|d]|

H

£XC9/0 2qn)

B / %
> 7
wir g ds I\
ore
“. : S
- |
g°ds| a10/d — ! "
! H
| | .
] i .
N, ; ! i
¥ O] 1O
) I i
— | |
S ! !
|
|
i !
—
ati

0ci
9
O |

\J
o0
T

07

1€

5/ 00

oos

N\~
¢

|
-

g'ds a)oyd =

8X08X0Z1) 1.
ax08x0c 1,7, 21044 |

CXC9/8 iy WL 4
N

N
D

®,

CXC9/8 aq9n) |\
EXEIPL'9/. 9qn}




DYD| ewen 2u0iZDUILUOUS(] 921p07 "s0d
N Q sajod buy buixiy $31GD2 g| "woIp g¢guzo | |
14 20UDiSl(] S91GD) gl wolp ggquzd | ¢
a 14 awop bui\ji i0} S?IqDY |yl WDIP 209EQUID | &
|y 1aysoq buiyyy 0} S91gDD Duimpip 88s | ¥
l sajod bupy buyl J0) S8IGD | | 'WDIP 20QEQUZD | G
o D i e
00055

i 4 A

-

b
O VA ™~
N AN

<
3
= 7 S09 N2V Oclf
(7Y (soimwiaie &/
< yuruys o

(o) 959 W2V Oett
o~ {STNAC10 B
LT s 0D

(pozIveAleD) 9EONZY 9dAL E
(NMS'¥8) BIPZ) Wiy BIged BIMEIUSA '8

!

(43

QR 3~ 07104 T H3X } Gumipms margyer Siy/w
oy

\ / | ® 9€9NZY 2dAL (NSS
S BIP9| Hé Y 9|ged einjelusp

o s o
N @
(paziuealen) 9g9NZY 9dAL

0051

~—

b

p—

QININYATIIOS
HAYM ¥
Q250aM0T L3S

K IT73y, _

A.me&wu BIPZ| HéY 8|ged BINJBIUSA '

005¢1

561

00




{ S

——

BWEN SUOIZDUILIOUD(] 321p09) "50d

saj0d buny bBuixiy s31qpo (9| "WOIP IDGEQUZD

80UDIS!(] $9IqDY) | 9| WDIP 20gEQuzDd

wop @:;D:_ 4G4 S9|G0)) | | "WDIP 2DQCQUZD

1spq  bunyy 1o) $8;qod buimpip aas

sajod bupt Dunyy 40) S3IGPY | ! WDIP 2DQEQUZD

959 NZV Odll
{0'SGINYS /Y
VANIVINIA OAVD

)

L —O)

A
N2/

@\ ©
NNE

©\ Q !
NTENNE

1

LEVAMENTO ANTE
838 AC {129KN]

AZN

”\

CAVQ SOLLEVAMENTO A

814 IIPC AN 638 AC (12GKN)

g14

N

969 N2V Odll
(0'GSINY)918 H7H

£
5]
©
C
C
8
[=
<
D\ o X
7

&

CINIMHHOIS 10 1177 < . & el 99wy
/ CONIMATIOS WKL 434 015030, 115 . 910 JHOUNZIST D) G
m

“ @
/ / unyi| Joy JopIIS Nory sepnjoul 0£9 NZV BIpgL ojged Jaoedg




SET COMPOSTO PER TIRANTI
SﬁLLE'/AMENTO ANELLI DI SCORRIMENTO

For Lifting Rods with Rings

CAVO R/L @14 (129 KN) TIPO AZN 636 AC

2\

ANCESCHEALBERTO E PAOLQO snc Progetto: SET COMPOSTO PER TIRANTI

CARPENTERIA MECS)ANICA ) )

F R ot T a2 efpebreon 1S Cliente: Flam'ng Proenix entrateniment

e-mail .anceschiGanceschit  www, anceschiit

Weight : _ : FLE n: 1 35.0C.000.00 | Desigrer: Enrica
Kg: Title: Lifting Rings -
=& 135.00.000 w130
Pece:













From: Darrel Cheong
Sent: Monday, 28 September 2 038 a.m.
To: Murray Usmar

Subject: RE: Zirka Clrcus [UNCLASSIFIE

Morning Murray \
Dave Mc @e Zirka Circus \ last Friday. I’'m wondering when you’ll need it? It’s been a month
since your e

From: MurrayUsma

: Wedpiesday, 26 August 2015 5:06 p.m.
1cGuigan
Cc. Graeme Lawrafice; Darrel Cheong

Subject: FW: Zirka Circus Marquee [UNCLASSIFIED]

David

As discussed attached is the latest information from Redco to show compliance with B1 for the Zirka Circus
Marquee MultiProof application. Graeme and Theo have been involved with the assessment. Please
assess this latest information for compliance with B1.



| will forward a link to the files in Mako and also copies of the most recent correspondence (that | could find
in Mako) to & Darrel.

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

BUILDING \
PERFORMANCE 0

* MONILTRY OF o b ss
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From: Theofanis Kostas

Sent: Monday, 5 October 2015 aim.

To: Darrel Cheong ;

Cc: Murray Usmar; David K n

Subject: RE: Zirka Cirglis Mara: [UNCLASK

Hi Darrel, Q
As discussN aStici

Q

novation & Employment

Theofanis.kostas@mbie.govi.nz | Ph: (+64) +4 896 5741
Level 5, 15 Stout Street, PO Box 1473, Wellington 6140
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From: Benson Zhang [mailto:BensonZ@redco.co.nz] o B
Sent: Friday, 2 October 2015 6:01 p.m. .
To: Darrel Cheong L N
Cc: Murray Usmar; Theofanis Kostas; David McGuigan; Graham Rundle; Jen: I-fqu \;‘ y
Subject: RE: Zirka Circus Marquee [UNCLASSIFIED] b N \

Hi Darrel -

Thank you for your reply and we will address your queries beiow acmrdrngly Can y6t_ conﬁrm these are the only
queries outstanding regarding the structural B1 aspect of thxs apf,')hcatlon? We would IHEe tbmdress all the queries
at once if possible. P .

[{

| have some quick comments regarding queries numb%rﬁ and 6 below.

’ --'~'-,..

3.0n page 18 of your calculatlon{s.1 it is mentsﬁ!ned that prpgfon peg pull out tests’ indicate that
each peg can sustain significant pm’tlon of loads beforegheisoil Start to yield. Can you also please
provide evidence of these tests &nd their results? | noté: that the results of the pull-out tests vary
depending on the type(s) of stteespedfc soil. ;j—'heref‘cﬁe} thi results from one site may not always
be suitable for other s:tes Ve o \ _

= % J_:’ N
An onsite peg-pull out testir;ggrogedure was recommeﬁe[edkrn the Recommendations to ensure pegs meet the
expected performancéf(or varies"sute cond:tlous\ Ibhmmurr{ loads for yielding and complete pull-out were given for

the current peg arrangf:, ',-‘-'-' o

" Y = h Y

-~

4.1 Rgpqlr.ﬂ'ie hbove steps at a dslfere jocat:on Minimum 2 tests shall be carried out

araach\)_nﬂ The lower reaqiﬂgs used to compare the requirements.
Q f‘hmmum Required Lpad pagté move = 300kg
SlbFimum Req;gu‘ed &oad fg; ez to be lift from the ground = 790kg
{‘ = / .
T the puikou(’loada ar‘e-found to be less than the above minimum requirements,
N addmom{b pbgs\zr weights may be required. Please report to Redco for additional
) hol&doﬁndesngm
! \
-

S

4. No material specifications are given for the membrane material



TENT NAIZIL SPORT COVER:
PVC-beschichtetes Polyestergewebe

Ultimate strength N = 3kN/5cm
Self weight s.w. = 0.8kg/m"2
Regards,
Benson

From: Darrel Cheong [mailto:Darrel.Cheona@mbie.govt.nz]
Sent: Friday, 2 October 2015 4:33 p.m.
To: BensonZ@redco.co.nz

Cc: Murray Usmar; Theofanis Kostas; David McGuigan
Subject: FW: Zirka Circus Marquee [UNCLASSIFIED]

Benson

Thanks for the documents that you submitted. MBIE haye -t.he following points _Q'f gueries below:

1.

We note that you have chosen to comply with'Clatise'B of the Buildiiig Code via the
Alternative Solution path. However, your P&1 doas not indicatethe Alieffative path choice.
Additionally, you mentioned (on page 2jthatithe Australian Buildiig Codes Board has a
Draft Temporary Structures Standardihiclispecifies ULS fiegign wind speed of 30m/s. |
have read the document and could et fiad any reference to 30m/s. Can you please submit
a copy of that 30m/s reference’7

For ULS, based on T&ble 3:30f AS/NZS 1170.0,.an IL3 of 6 months or less (chosen here
for comparison purpasés anly) would have ta.be de5|gned for 1/250 intensity wind — which
translates to a 48m/s.reégional wind speed {Region A, Table 3.1 of AS/NZS 1170.2). Your
choice of 30m/s i& only about 70% f the'43m/s requirement. Furthermore, for SLS, based
on Table 38 oFAS/NZS 1170.0, an I8 of 6 months or less would have to be designed for
1/25 intensity wind — which,translates to a 37m/s regional wind speed (Region A, Table 3.1
of. ASINZS.1170.2). Your choice of 13.89m/s is only about 38% of the 37m/s requirement.
Table 9.3.3 of the Draft Femporary Structures Standard specifies a reduction factor of 0.95
fonterporary structures'of 6 onths and your reduction choices far exceed this. Can you

‘pléage justify your gholgesof the ULS & SLS wind speeds? Also, it is not clear how long

theircus wil} be field forin total? The total intended duration will be its design working life.

-It should'bg ri_qteri that a structure designed for temporary use does not change its overall
expectation for life-safety.

On page 18 of your calculations, it is mentioned that ‘previous peg pull out tests’ indicate
that each peg can sustain significant portion of loads before the soil start to yield. Can you
also please provide evidence of these tests and their results? | note that the results of the
pull-out tests vary depending on the type(s) of site-specific soil. Therefore, the results from
one site may not always be suitable for other sites.



4. Wind forces are a critical consideration in the design, construction, erection and dismantling
of temporary structures. Therefore, on-site risk management is a critical consideration in
the use of temporary structures. We would like to know what
evaluation/emergency/evacuation procedures Zirka has in place to respond to excessive
wind speeds. Mention is given in the ‘Recommendations’ page that a wind anemometer will
be used and monitored by the event manager but there is no further information on the
accuracy/reliability of this equipment, operating personnel and procedures, etc.

5. As Zirka Circus is mobile and travels around the country, we would also like to see
maintenance procedures in making sure any components that are damaged or worn out
are identified and replaced.

6. No material specifications are given for the membrane ni'afgri'al'_

7. The displacement limits given in the design®@re osfipfetely arbitrary &nd Seem to refer to
the sagging of the material, and not the streteliingafthe material gnder degsign loads. There
is no check for tearing of the membrane materialat the position& of the cables either, which
would probably be the critical check foyfthie strutture.

Kind regards

Darrel Cheong, ‘

GRADUATE EN,G’INEEﬁ’ _

Building Systam RggdTmance Brancif B Uildingy Resources & Markets
Ministryg&RBuSess, Innovatiofl & Evhgloylent

Dangel ClfEonB@mbie.govt.nzs¥elBphone: +64 (4) 901 8527

Leyl 5, 5%tout St, we‘ningian 60%1 | PO Box 1473, Wellington 6140

'BUILDING¢ ©
PERFORMANCE

Y e







Sent: Wednesday, 7 October 2_

To: Darrel Cheong _

Cc: Murray Usmar; DaV|d Std illesiSeve; Graham Rundle; Jeni Hou
Subject: RE: Zirka Ci '

Hi Darrel Qﬂ \
Thank yo\ ments. You @ these are the comments for now, are we expecting more comments
ind the fi ‘rev@\dependent on our response, but can you confirm these 10 quires which listed

_ 0/15 are a completed list of review comments in regard to B1 aspect of this
the quires are resolved, MBIE will be in a position to grant the application?

Regards,
Benson
15180

From: Darrel Cheong [mailto:Darrel.Cheong@mbie.govt.nz]

Sent: Wednesday, 7 October 2015 3:18 p.m.

To: BensonZ@redco.co.nz

Cc: Murray Usmar; David McGuigan; Theofanis Kostas; Gilles Seve
Subject: FW: Zirka Circus Marquee [UNCLASSIFIED]




Benson
Thanks for the direct pull-out results from the site. Some other queries from us below:

6. (from previous numbering) On the material specifications query, can you please provide the elasticity modulus for
the fabric material? This will help us get a handle on deflection limits.

8. i) On geotechnical matters, from my observation, the test results were for Circus Aotearoa for 1m-long and
50mm-diameter pegs whereas you are designing for Zirka Circus using 1.4m-long and 45mm-diameter pegs. We
would like to see test results on the actual pegs used in design.

i) Your ULS calculations for each nail on page 18 may need to be revised as tension of 24.7kN is for one guy and
each guy is resisted by 3 soil nails as opposed to 6. Therefore, each nail would have to resist twice of 4.1kN i.e. x
24.7/3 = 8.2kN. » 4
iii) How did you obtain SLS pull-out requirement of 2.9kN/nail at the last line of p;

has been derived from. h
ii) Again on page 16, in the ‘Cables’ segfion, e are not sure ""1—7- capacity of cables (148.5kN for d16;

85.5kN for 2xd12) have been obtainedy, /7 ’ O

488 me know if any of thi: ries is unclear.

_"314,__ Monday 12 October.

“'-',._:_ ranch, Building, Resources & Markets
donoVation & Employment
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From: Benson Zhang [mailto:BensonZ@redco.co.nz]

Sent: Monday, 5 October 2015 10:48 a.m.

To: Darrel Cheong

Cc: Murray Usmar; Theofanis Kostas; David McGuigan

Subject: RE: Zirka Circus Marquee [UNCLASSIFIED]

Hi Darrel \c

As discussed in our phone conservation, please find attached ground ﬁpull out test results at
e

f the Circus’s

venue in Napier. We actually recommended a onsite pull-out test ried out before erel entin our

Recommendations.
*
We will be expecting all your structural comments in the n @ or two days. \\

Regards,
Benson
15180




From: Darrel Cheong _ ..
Sent: Thursday, 10 December j:28 a.m.
To: John Gardiner; Murray b

elephone conference call. | have tried summarising our points of

Hi Benson

The team has discussed your design philosophy and we have decided to endorse that approach - focussing more on
the site safety management as opposed to the design details.



We gather that the marquee structure has been designed to European standards (Eurocode 3) and was brought into
New Zealand without much modification. It has been used for a few years and there have not been any serious
structural problems with it. What Redco has done to date is back-analysing the structure to a ULS wind speed of
30m/s & to an SLS wind speed of about 14m/s. The pegs are then designed to these wind actions. However, you
mentioned that there is a constant pull-out resistance which all pegs have to achieve and this will be done via on-
site testing (on any ground conditions).

To help us progress this MultiProof application, can you then please provide more information on:

a) Full capacity of the marquee
b) Emergency evacuation procedures \
c) Risk register and mitigation procedures @ Q

d) To be confirmed (anything else relevant from the attached Code OK;)
Once you have provided us with the information above and if there are still gap our apphcatl ,ourt would

like to have a telephone conference call with Jenny and Redco to furti&s clarify these queries. A

Thanks for your time.

Kind regards

Darrel Cheong
GRADUATE ENGINEER

Darrel.Cheong@mble.govt.nz |
Level 5, 15 Stout St, Wellingtay 60

Sent: Tuest:
To: Darrel Chénr

Cc: Jeni Hou; Graham Rundle; Murray Usmar; David Barnard
Subject: RE: MBIE queries

Thanks Darrel. We will provide the information you required, but as discussed yesterday the intention of Multiproof is not be
site specific.



Further to our discussion yesterday, | have consulted Metservice regarding their weather forecast so to better understand the
probabilities and risks associated with our alternative design approach. And the following is what | understand from the
conservation,

- Metservice will issue the “Strong Wind Warning” for inland when the forecasted gust wind speed exceed | | Okm/hour
(30.6m/s) 24 hours in advance on their website or 48 hours on some special type watches.

- The confidence interval of the “Strong Wind Warning” is more than 95% which includes faults alarm events. The
probability of the forcast actually missed an event is very low.

Please note that the forecast is based on data normally recorded in airports or open field area which the tent is very unlikely to

be. And there is on site wind anemometer as a “back-up” measure if a “Strong Wind” event is missed by the weatherforcast.

Please consider the probabilities and risks of the proposed alternative approach in your meeting on Wednesday and we are |
forward to your reply. ==

Regards,
Benson

From: Darrel Cheong [mailto:Darrel.Cheong@mbie.govt.nz]
Sent: Monday, 7 December 2015 6:38 p.m.

To: BensonZ@redco.co.nz
Cc: Jeni Hou (jeni@zirkacircus.com); Graham Rundle; Murray Usmiar
Subject: FW: MBIE queries

Benson

Also, my team and | will be discussing &t
you in due course.

Thanks for your time.

Kind regards

From: Darrel Cheong
Sent: Monday, 7 December 2015 3:45 p.m.
To: BensonZ@redco.co.nz

Subject: RE: MBIE queries



Benson

I'rang you last week but | did not get hold of you. | wanted to clarify some of my queries relating to questions #8, #9
and #10 of our correspondence.

It will be good if you can ring me back. Hope to speak soon.

Kind regards
Darrel

To: 'Benson Zhang'
Cc: Jeni Hou; Graham Rundle; Murray Usmar
Subject: RE: MBIE queries

From: Darrel Cheong \
Sent: Wednesday, 2 December 2015 5:31 p.m. @ ( :
Hi Benson, Graham and Jeni

design philosophy
ress this.

On another note, in regard to the ten queries bel
clarification with your answers to questions #8 #9,
will ring you tomorrow morning to clarify thes es
Will speak tomorrow.

Thanks.

Kind regards

Darrel Cheong
GRADUATE ENG|E!

From: Benson Zhang [mailto:BensonZ@redco.co.nz]

Sent: Tuesday, 17 November 2015 5:38 p.m.
To: Darrel Cheong



Cc: Jeni Hou; Graham Rundle
Subject: FW: MBIE queries

Hi Darrel

Please find attached calculation and our responses in red below regarding the ten queries you had of this

application. If anything is unclear or you have further concerns, please feel to give me a call to discuss.

I.  We note that you have chosen to comply with Clause B of the Building Code via the Alternative Solution path. However,

your PS| does not indicate the Alternative path choice. Additionally, you mentioned (on page 2) that the Australian Building

Codes Board has a Draft Temporary Structures Standard which specifies ULS design wind speed of 30m/s. | have read the

document and could not find any reference to 30m/s. Can you please submit a copy of that 30m/s reference?

The alternative path we have chosen is to comply with the ABCB (Australian Building Codes Board) Temporary Structures

2015 which is more appropriate for temporary structures. & .

The 30m/s was in Section 3.3 of the 2014 Draft ABCB Standard but is not included in the 2015 version. But the code dose gives,

an alternative method example in Section 2.1 which recognises the format of the design methog{'.’@have adopted. = B
2. For ULS, based on Table 3.3 of AS/NZS 1170.0, an IL3 of 6 months or less (chosen here’{f_o;z"éoﬁﬁparison purposes ?’hly) 1 -
would have to be designed for /250 intensity wind — which translates to a 43m/s regignalWind speed (Region A,Jable 3.1%, &

of ASINZS 1170.2). Your choice of 30m/s is only about 70% of the 43m/s require nent. fFurtherpore, for SLS, bzi’;‘g-a'b'_f-i_ Table )

3.3 of AS/NZS 1170.0, an IL3 of 6 months or less would have to be designed for I?;;;E_f-intérﬁlgy wind — which translages’to a

37mis regional wind speed (Region A, Table 3.1 of AS/NZS 1170.2). Your choice of |389m/s is only about 38% of the 37m/s
requirement. Table 3.3.3 of the Draft Temporary Structures Standard specifies@ reductiori factor of 0.95 fomtemporary

structures of 6 months and your reduction choices far exceed this. Can you Eﬂ?’ease justify your choices pﬁtﬁeULS & SLS wind

speeds? Also, it is not clear how long the circus will be held for in total{_.-‘{ﬁ'é._gpiia}:-intended duratiop will B, its design working
life. 0 &a F o

It should be noted that a structure designed for tempora‘g,':g.‘i;sﬁe\\dgqgﬁét change its'ﬁygm{i_>_§xpe§f:ation for life-safety.
The design theories from NZS1170 are based on probability and(risk. Therefore any comfagisons, ‘s;h'duld'(also be based on
probability and risk rather than just the physical magnitude ofgtheligading- o U
Yes, the structure has been assessed to a lower magnitudg{of Wind speed compared tgfNZS | [78but there is onsite monitoring
strategy to mitigate risk which NZS1170 does not take,intQ _-a_ccof'mt for demountablé;‘%t;: ctues.
The maximum design wind speed is governed by the holhdowm pegs pull-out capagity b.'i's_g_d!-bn our previous test results. But
we have recommended the pegs be verified onsite @ery ame before erecting {.ﬁe sti'ﬁg:th‘r'e.
The risk of the structure experiencing loadings exceedipgdts capability is mitlgatedby:

Weather forecasts. 2 - - ¥

Anemometer onsite readingsjg_r"fp,nstan'e'monitoring
i WS 4 b

< = 4 [ {11

. & & | W Ll . : . y
Early warning and evacuationfor Stcupants beforefeaching strctural limits (evacuation at wind speed exceeding
90kph) o Ny &

¢ AN P
NZSI170 without moqﬁor;mﬁ;strategy. 3
¥ & "B et
Please refer recommendaffong/in structuralgreport. b

Considering the factors abpyé,'.t'lé‘e_ r_{ﬁrquee should \hav‘qla:;_!_owéh-?pr'gbability of structural failure than if it was designed from

3. On page |§of ypur afculations, it is mentioned that ‘previous peg pull out tests’ indicate that each peg can sustain
significant portiodff loadls before the soil start W yield. Can you also please provide evidence of these tests and their results? |
note that }j\e Tesultss ‘the pull-out tesﬁ'vgl_’y.’dep}ahding on the type(s) of site-specific soil. Therefore, the results from one site
may noﬁ;&ivgﬁysjb{,suitable for oth'er@_ité's.‘{ &

Tbelpr'gyigijs dég pull out tests apgniyforfiderstanding the behaviour of the pegs. Site testing is recommended in our

. '-Reigmrfﬁéngafi’éns to ensyre p?fg's megt the expected performances at every site. Please refer Recommendations in structural
repONtige,, T & @ 7

"4 Wind forces atfe ;,\;‘ﬁtlcﬂ‘;;r_:O'nm'd ration in the design, construction, erection and dismantling of temporary structures.

THerefore, on-site ?i%!gjﬁ\a@gemé’nt is a critical consideration in the use of temporary structures. We would like to know what
eval Uation/en]e_r_gefacfj??eifacuiﬁbn procedures Zirka has in place to respond to excessive wind speeds. Mention is given in the
‘Recomme t_iations'"ﬁagé“&_ut a wind anemometer will be used and monitored by the event manager but there is no further
information on the aat;ilracy/reliability of this equipment, operating personnel and procedures, etc.

Please refer uﬁ&iiééa'rRecommendations. We recommend an appointed site manager to carry out an “assembled structure”
inspection every time after the marquee is erected. It is recommended in the inspection checklist that the anemometer
instrument is to be checked to be in good working order by the appointed site manager, and all inspection report need to be
filed to MBIE annually in a similar manner to that in which Building WOF documentation is filed with the Territorial Authority. It
is however up to Zirka Circus and MBIE to decide the final assurance regime which forms part of the Multiproof conditions.

5. As Zirka Circus is mobile and travels around the country, we would also like to see maintenance procedures in making
sure any components that are damaged or worn out are identified and replaced.



Please refer updated Recommendations. We recommend that the materials checked by an independent qualified personnel and
the inspection report be field with MBIE annually.
Similar to item 4, this is to be confirmed by Zirka Circus and MBIE which forms part of the Multiproof conditions.

6. No material specifications are given for the membrane material (from previous numbering) On the material specifications
query, can you please provide the elasticity modulus for the fabric material? This will help us get a handle on deflection limits.
Please refer testing certificates provided by the manufacturer in Appendix.

7. The displacement limits given in the design are completely arbitrary and seem to refer to the sagging of the material, and
not the stretching of the material under design loads. There is no check for tearing of the membrane material at the positions of
the cables either, which would probably be the critical check for the structure.

Please refer updated calculations. The displacements have been assessed based on the elastic modulus from the manufacturer’s
test certificates. The displacement of the fabric under ultimate limit state is found to be around 1.3m rather 1.0m initially
assumed. The larger displacement actually reduce the fabric reactions to the marquee.

( ;
8. i) On geotechnical matters, from my observation, the test results were for Circus Aote m}fo: 11?: Iong and SGmmdlameter /
pegs whereas you are designing for Zirka Circus using [.4m-long and 45mm- dlame;er pe,gs We would like to see hst r‘e,sqlt& on
the actual pegs used in design. P

ii) Your ULS calculations for each nail on page 18 may need to be revised as tension Q{)A’IkN is for one guy and hach guy is
resisted by 3 soil nails as opposed to 6. Therefore, each nail would have to res{st twice of 4.1kN i.e. 24. 7/,3 "“~8 2kN v

i) How did you obtain SLS pull-out requirement of 2.9kN/nail at the last ling of page 18? 4

iv) Are the soil nails installed at 90 degrees to the ground like shown —ljrytmr t:@commendatlons page"ﬂ\ not, what angles to
the ground are they installed at? <

v) To satisfy geotechnical aspects, MBIE recommends that a geo:gthn'lc{l gl:'zifessmnal is e?gaget{ to pe[j}orm on-site tests

(scala penetrometer tests or equivalent). These test results shoufd be wrrelated to the tﬁe;mf‘spﬂ@ that the nails anchor to
and would provide us with more confidence that the soil nalls» wlli \\(ork properly. h

\ |

Ii F. “
Please refer updated calculation. And similar to item 34 n,ye fetommended onsite peg pull*—out tests to be carried out on each

site. The proposed pull-out test is a more realistic representatlen of the actual lo‘ad corfdmons than scale penetrometer tests or
equivalent. "I"-' | )

We recommended such test is superwsed and documented by an appmqtea slte manager and the test results to be filed with
MBIE. t _ 5

- €, ¢

9. Can you please provide further de‘ea?!'s Lt{."llckness dlmenskbtls* e'tg)-od 'the antenna base of the king posts? | am referring to
section F-F on page 23. £ a"

The base plate detail is on page_IG The base plat;. ltself ts 700:?00x6mm thick steel plate.

10. Finally, there is a htgﬁ dégreb of inconsistency in d‘m. ca'lc)JIatlons Please clarify:

i} On page 16 of;becalcufanons, in the Cabtes section, Ik gives a force of 106kN for the d16 cable, and 49kN for the 2x d12
cables. Theg, in the, Gh;ﬁ.hfor the guy peg (on’ pagel8) there is a distribution of a tension force (Horizontal component 20kN,
vertical com}mnqu 2%1N) between ong d12and! ‘one d16 guy which we can’t determine where it has been derived from.

i) Again empage)l6, in the ‘Cable¢® sect{on.rweare not sure how the tension capacity of cables (148.5kN for d16; 85.5kN for
2xd|2)[~ﬁay¢ en obtained. % &

_¢Pledse refer tajtipdated calculatign. Each) guy peg is supporting two guys (Ix|2dia + Ix l6dia). The tension capacity is the

: ultlrr(ate ézrpacmy from the materi:al spéufcatlon x 0.9 strength reduction factor from NZS3404.

. N

Regards
Benson Zl{ang u
Design Englnaq: MEngS!(Hons) BE

- —
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“The Health and Safety Executive (HSE) commends the
Performance Textiles Association in producing the/ MUTAmarq
“Best Practice Guide for the Safe Use and«Operation of
Marquees and Temporary Structures”. It is.en¢ouraging to see
that those who manage and operate marquées. and other textile
covered framed structures are taking préctical steps to identify
and manage the real risks in this industey.

“This guide will be of benefit td ary contractos or.operator in
this Industry and also to manywevent organisers and others
involved in the procurement'ef temporary strictires.

“The HSE commends these {uidelines and, hopes that they will
assist the Industrysathieve their aimg of*continual improvement
in standards of ‘safefy based .om, Sensible assessment and
management Of fisk. This is‘ap important step for the Industry
in ensuring that-the safety.standards they set are maintained
and improved.”

HSE Glasgow March 2008
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4.

STATEMENT BY THE HSE, STSU ENTERTAINMENT SECTION

“The Health and Safety executive (HSE) commends the Performance Textiles Association in
producing the MUTAmarq “Best Practice Guide for the Safe Use and Operation of Marquees
and Temporary Structures”. It is encouraging to see that those who manage and operate
marquees and other textile covered framed structures are taking practical steps to identify
and manage the real risks in this industry. This guide will be of benefit to any contractor or
operator in this Industry and also to many event organisers and others involved in the
procurement of temporary structures. The HSE commends these Guidelines and hopes that
they will assist the Industry achieve their aims of continual improvement in standards of
safety based on sensible assessment and management of risk. This is an important step for
the Industry in ensuring that the safety standards they set are maintaingd=and improved.”
March 2008

WHO SHOULD USE THIS GUIDE?

Local Authorities, event organisers and venue owners_should “ivelcome this guide as a
benchmark for the procurement of temporary struetures. Selecting contractGr&. that
demonstrate competence by adherence to these guidelines WI|| greatly improve Safety before,
during and after the event.,

Contractors seeking a practical way to demerrstrate tﬁélr professionzlism and cajnpetence
should register under this scheme. -

INTRODUCTION

MUTAmarq is an accreditatioff.scherija run by MUTA, Iong recogn?sed as the representative
body of the industry .

MUTAmarq recognised the duty that marquee contractorshave to ensure that members of the
public can have comiplete dohfidence in the safety f the products and services supplied by
them. Those goffractars#ccredited under MUT, Atharg’ are subject to periodic inspections to
ensure, not on[y ffie gafety of finished installation, but also that of the crews during erection
and dismantling thus helping clients™ ta. fulfit heir obligations under health and safety
Ieglslatnon

ML}TAmarq prowdes guidelines:for ‘st practlce in the use and operation of tents, marquees
antl dncillary equipment for the beénefit'of contractors and their customers.

.MUTAmarq is the asse_ssment centre for NVQ Events (Temporary Structures).

SCOPE

MUT&marq cover§ ali marquees and all textile-covered framed structures, whether of steel or
alliminfm, Rehich) are intended for public assembly, a place of work or like purposes. It does

( -not cqver Lamping tents, air-supported structures or grandstands.

. MUlsi- storey structures are also within the scope of this code and are also subject to some

Speclat provisions detailed in Annex D.

MUTAmarg also deals with ancillary equipment supplied with a marquee or structure including
flooring, furniture, interior linings, heating and lighting.

In general, the products and services supplied by contractors are provided on a short-term or
temporary hire basis. Long-term (over 28 days) or semi-permanent installation may become
subject to other codes or regulations outside the scope of this document.



MUTAmarq does not seek to establish the aesthetic standards of any installation. Cleanliness
and appearance of fabrics, suitability of colours and quality of furnishings etc. are subject to
commercial contract.

MUTAmarq does not accredit the business standards of contractors approved under the
scheme.

Approved contractors may however also be members of MUTA which has a
separate code of practice that covers this area.

RESPONSIBILITY

All parties have a duty of care to both the public and the crews Working n site. This includes
the venue owner/operator, the event organiser, the marquee &ontragtor and other contractors
working on the same site.

Prior to any event, the tent contractor shall ensure that.&reas of responsibility for hgalth and
safety are clearly defined: those of all parties in_theicontract chain includifg, the fent
contractor, sub-contractors and those of the client&nd Orgadisers. These will normaliy be set
out in the contract and should preferably ﬁa standardisad. Sales staff shatld make ¢lients
aware of their safety responsibilities.

It is vital that all structures used by the public are so far as is re_aéonably Phacticable, safe,
particularly in case of fire or adverse {ealligr, aid that procedurs® ale in Hice to protect the
public and staff in these circumstances. B

PUBLIC SAFETY
6.1 Structural
6.1.1 Design

The design and suitability'ef a-terted structure shall be proven either by long
established use or, fiafticulatty for larger tents* and structures, by calculation
wverified by a.qualifled stitictural engineer. As a minimum, such calculations
shall include e makimum wind loading for which the structure is approved
and the maximuniiimposed load permissible.

* [ argeptents and marquees are pole marquees greater than 40ft in span and
framed tents greater than 9m in span.

Gujdance tontained in “Temporary demountable structures — Guidance on
design, procurement and use”, published by the Institute of Structural
" Engineers should be followed at all times. (Chapters 8.3 and 12).

6.1.2._Anchorage

6.1.2.1  Anchors are critical to the stability and safety of tents. The pull out
force that an anchorage stake can withstand depends on the type
of soil, the inclination of the anchor and the depth of the anchor.

6.1.2.2 Loose, non-cohesive soils provide the least resistance and may
require special anchors. Where there is doubt as to the holding
capacity of stakes sample pull tests should be carried out.

6.1.2.3 Where ground penetration is not possible, heavy weights can be
used to withstand uplift forces.



6_(1»3

6.1.2.4

6.1.2.5

6.1.2.6

6.1.2.7

Note: The weight requirement is often underestimated and can be
several tonnes per anchorage point.

Integral wooden flooring will contribute to the anchorage by virtue
of its weight, but it is very unlikely to meet the full load
requirements as only the outer edge has any effect.

Anchorage should always be in accordance with the manufacturer’s
manual and be sufficient to resist the maximum uplift force
expected.

Note: Every upright should be anchored. As an absolute minimum
for an upright, is one stake not less than 450 mm long, 12 mm
diameter (181, 1/2”dia.).

Intermediate uprights must also be anchors_d_,'e&'en it uplift forces
are countered at the main anchor poifits; as iateral movement caiy
destabilise the structure or cause iffjusy.

All uprights should have a means to spr‘e’ad the load at the base to
prevent sinking when erected.fin soft ground.

Stakes and ropes neap’exif& orether walking rautes should be
fenced off or cléatly marked to prevent membérs of the“public
from walking into-or Uippifig over theni.,. Responsibility for
designating walking routes and erection 6, fencing willfiormally lie
with the event “OGrganiser, but the mafquee ceptractor should
ensure that tie organiser is awarf Of these safety issues.
Purposg-designed stakes with defined hgads.and/or eyes for rope
attachmént dre generally prefemed since/they do not need to
prdject significantly above the surface.” This provides superior
anchapage as well as reducing, the risk of tripping. Where
necessary, consideration«sitguld b&.given to protecting the heads

“|af any projecting stakes withya suitable padding. This dause

asnerally applles ta. tents and structures that rely on guys for
support.

Fhorgligh Examination 'an'd-lnspe‘ct-lbn

There shall be a $Wo-partiinspection. Firstly, a thorough annual inspection of
all the comporient parts of the tented structure and, secondly, an inspection
with report/chetklist Upon completion of EACH assembly by a competent
person prior to haréing over.

6..1'.'3.1

6.1.3.2

Téerough examination

It is generally accepted that the tent and marquee hire contracting
industry is of a seasonal nature and that the off season is spent
refurbishing, repairing, checking and renewing as necessary the
hire stock. Particular attention is to be paid to the components
that are critical to the structure of the tent. It is strongly
recommended that records be kept of such inspections and of any
repairs or maintenance carried out to critical components. See
annex A.L

Inspection

On initial erection and before the tented structure is signed off by
the contractor and handed over to the client, it should be
subjected to a thorough inspection prior to issue of a report which
will incorporate a checklist carried out by the charge hand or
foreman whose responsibility it was to erect the structure in the
first place.



6.1.4 Stability

6.1.4.1

6.1.4.2

6.1.4.3

6.1.4.4

6.1.4.5

146

6.1.4.7

61.4.8

6.1.4.9

The charge hand or foreman or person acting in a supervisory
capacity should have training in or be thoroughly familiar with the
particular structure type and/or size. This competency should be
evidenced by a MUTAmarq skills card or equivalent.

The initial erection checklist should be a document provided by the
contractor and should have particular reference to the points
tabled in Annex A.II

The checklist should be returned by the charge hand or foreman to
his office and kept by the contractor for a period of not less than
twelve months.

Roof and wall bracing are an integral part of megt fraiyie structures
and must be fitted to any installatipn in @scordance with the
manufacturers instructions (normafly,at gach &id and, on larger
structures, every 6™ bay).

Marquee installations should. fie supplied so as to allow&eimiplete
closure when not in use and when extreme weather cotitlitions are
expected. '

Clients should be informechof&he design wind doatof the structure
and given instrictions to evacuate sholild:thig, bei® danger of
being reached, -

Roof panels.shouldbe sufficiently tendion#d fo.avoid ponding.

Indwinter, where there is a_dangep. ol snow, clients should be
adviséd of the need to heat/the $tructure to prevent snow build-up
endangering the structure's stability. This is a particular danger
where adjacent structutés foripa valley.

©On unevensgrolind e excessive use of packing is to be
discouragedy#Specialist | platforms or scaffolding should be
considered foryariations in height of more than 0.75 metres.

Where t'e_ntage is erected on a scaffold grid or similar platform, the
contracteb. shall ensure that as a minimum standard the grid or
platfortn ctinplies with BS EN 12811-1:2003 and BS 5975:1996.
and that upon completion the supplier certifies in writing
accordingly. It is for the marquee contractor to ensure the
sugplier of such structures receives all relevant design information
in respect of the tentage to be so erected, e.g. design wind load,
anchorage load, point load, occupancy level etc.

Continual reference should be made to weather forecasting
services, particularly with regard to tents erected during the winter
months and those erected on exposed sites. If tents cannot be
protected or strengthened to withstand forecast wind speeds they
should, wherever possible, be made safe by lowering or removing
covers, to be reinstated when the danger has passed. In carrying
out these measures, no member of the public or work crew should
be put at risk, in particular it should be noted that once frame
structure roofs are removed, purlins can become dislodged in high
winds.

It is for the contractor to agree with the client at the outset what
surveillance/maintenance (if any) will be necessary after the tented



6.2

6.1.4.10

structure has been handed over to the client. This determination
shall be made on the basis of a risk assessment which takes into
account all relevant factors including the use to which the structure
is put, the weather conditions, time of year etc.

As a general rule the contractor shall provide the client with an out
of hours emergency telephone number(s).

Fire & Emergency Exits

Note: This section is offered for guidance but does not absolve the client of the
obligation to carry out a risk assessment as required by the Reguiatasy Reform (Fire
Safety) Order 2005. (4.8 for relevant documents).

6.2.1 Fire retardancy of fabrics

6.2.1.1

6.2.1.2

6.2.2 Exits -
6.2.2}.1_

62.2%
6.2.2.3
6.2.2.4

6.0.24

5.2.2.6

6.2.2.7

New manufactured membranes and fabrics should be of inherently
flame retarded fabric or durably flame Tétarded fabric when tested
to BS 7837. Fabrics tested ta!BS 5438, tests 2A and 2B, #itha 10
second flame application tife in each case contitile toibe
acceptable. (The metljod Of test described in BS-Z15%. is also
acceptable). Otfiar sfleef” materials should be’Class)l Stirface
spread of flame in acceldante with BS 476 Part 7. | Materials
should be free of flamitia molten droplet ¢haratteristics'and should
not readily suppoit comibustion. All membrdnes apd fabric should
be so labelied. ™ ;

Furtheryguldance on flammability ¢f siaterials is given in
Tefyporary Bemountable Structi{res Chapter 12.

Bt calculations - relevantfactors - see Annex C.

Tents intendegt tQ hold/more than fifty persons should not have
less than twl @xits.

Buts sh__dzuld bedistributed as evenly as possible around the tent to
previde Genuine alternative routes from all parts of the tent.

The maximum distance of travel from any part of a tent to a final
2xit should not normally be more than 24 metres.

Jf the distance of travel includes a ramp or stairway, an additional

0.25 metres should be added to the distance of travel for every 1
metre of ramp or stairway.

All doors on an exit route should open outwards and, where exit
doors have to be secured against intruders, they should be fitted
with panic bolts or panic latches to comply with BS EN 1125 and
BS EN 179. (Please note that BS 5725 is now obsolete but doors
complying with this standard can still be used).

Where there are no doors, flap exits should be provided of a quick
release design to comply with the appropriate rate of discharge,
e.g. forty people in two minutes.



6.2.3

6.2.2.8

6.2.2.9

6.2.2.10

6.2.2.11

Any exits that are not intended for public use must be screened
with baffles. Any such exit will not be taken into account in
determining the number of exits as defined in Annex C.

Both emergency exit doors and flap exits should be provided with
exit signs, conforming with BS 5499, Fire Safety Signs, notices and
Graphic Symbols. Responsibility for provision of such signs is a
matter for agreement between contractor and client.

It is recommended that all stages or platforms higher than 60cm
and accessible to the general public shall be fitted with a handrail
at least 1 metre high.

Entrance and exit ramps for the general publi¢ shall not have a
gradient of more than 1 in 12 and shail e stirfaced with a suitablg
non-slip material.

Fire Fighting Equipment

6.2.3.1

6.2.3.2

6.2.3.3

Responsibility for provision of fire fighting equipment4s a matier
for agreement betweefi C(OhtraCtor and client. Al piaces of
entertainment shQuid bg gguipped with means fay fighting Tire for
use by tent occupants.

The advice of. the local fire brigade should'be solght in cases of
doubt. Geferally, Towever, the tefitéd swucture should be
provided With water-based extinguisliers/of &.minimum capacity of
six litresy, Thise should be visiblepeasily agzessible and should be
eadily operated. One fire exilnguigher—should be positioned at
each aémeigency exit. CO,/extiauishérs should also be provided
where necessary to deal with electrizal fires.

Where more than 250 oc¢cupants are anticipated, sufficient persons
Should be available who.are'trained and experienced in the duties
of a fire watden.' This should normally be the responsibility of the
client.

6.3 Capacity & Public/\ccess

6.3.1

Capacity
6.3.1,1

6.3.1.2

Generally, the internal layout (seating, gangways etc) is not within
the remit of the tent suppliers. The contractor shall nevertheless
advise clients or licensees to adopt the Guide to Fire Precautions in
Existing Places of Entertainment and Like Premises, Chapter 13,
clauses 6.8 to 7.7 as a guideline*. Where catering premises are
involved, the client should be advised to consider the provisions of
the Food Hygiene (General) Regulations 1970, as amended in 1990
and 1991, and the Food Safety Act 1990.

*Regulatory Reform Orders now place the onus on venue
operators to carry out a fire risk assessment. Guides to fire risk
assessment are available from the Departmment for Communities
and Local Government. This guidance to some extent supersedes
the previous document, however in many cases its guidance still
provides for good practice.

The occupant capacity is the permissible number of people
occupying a tent or part of a tent and is an important factor in
assessing the means of escape.



6.4

6.5

6.6

6.7

6.3.1.3 In areas where fixed seating is provided, the major part of
occupant capacity is determined by amount of seating available.
In other cases, however, the contractor should ensure that an
assessment is made of the probable density of people within the
occupant capacity. For technical requirements and calculations see
Annex B.

Furniture
Where the contractor provides furniture, it shall comply with the following:

6.4.1 Upholstered seating should be capable of meeting ignitior sou'rces 0 and 1 of
BS 5852: Part I and ignition source 5 of BS 5852: Part.1l.

6.4.2 Tables provided for food preparation should‘haye '.'ha_rd and easily washable
surfaces.

Lighting
Where the contractor provides lighting, it shEil tonforn with the followings, '

6.5.1 All parts of the structure and.apbroathes'thereto which the pliblic have access
and all external exit ways shouit}, if intended folhuse In the"dbsence of
daylight, be provided .with mormél lighting capablé Gf pregiding sufficient
illumination of those pérts for the public to leave e $tructim® safely.

6.5.2 Electrical installal‘iQn_s should be installed, tésted’ and maintained in
accordance With the, provisions of th& IEE. Regulations for Electrical
Installations. Werk gn electrical instalfations and”appliances, should only be
carried Oyt by competent personnel,

6.5.3 Wheig lightiny is necessary, emergency lighting shall be provided on all main
fire exitidadrs and suchisigng should be’capable of operating independently of
thé cehtral source of pqwer.

6.5.4mFor larger events, tiieemerdency lighting must be extended to illuminate the
/sscape routas. <Again,“this additional lighting must be capable of being
powered independ'ehtly of the central source of power (see BS 5266
Emergency Lightibg). ™

Heating

Whefe theionﬁt.ractor provides heating, it shall conform to the following:

6.651 'A'{I_mea'ns of heating other than electrical should be indirect type heaters,
' S}ted externally and ducted in by means of flame retardant hosing. Care must

be taken to ensure that exhaust fumes from heaters are not allowed to enter
the structure and are dispersed safely.

. 6.6.2 All heaters should conform to relevant national standards such as BS 799 for

oil burning equipment.

6.6.3 Spare containers of LPG should be stored at least 6 metres from any
structure, protected against unauthorised interference and accidental leakage
and, where grouped, should be locked together.

Client Awareness



7.

The contractor shall make the client aware of the following recommended safety
factors to be considered by the client when choosing a site and operating a tented
structure:

6.7.1

6.7.2

6.7.3

6.7.4

6.7.5

6.7.6
6.7.7
6.7.8

6.7.9

5.7.10

No dangerous or combustible or toxic gases or other allied product such as
aerosols, explosives or pyrotechnics should be stored within a tented
structure.

Very few tented structures have snow-load capacity and if snow is a possibility
the structure must be heated in order to maintain a minimum temperature of
12°C to prevent build-up of snow on the roof,

Valleys between tents and buildings or adjacent tents, tan be 'a particular
problem when snow builds up and clients shebild be made aware of the
danger and the need to remove excess weightifromithese areas.

Persons other than the contractor’s staff or those'lingler his supervision shall
not be admitted to a tented structure duﬂng erection or dismantle pBétations
until it is deemed structurally complete arid.safe.

The area underneath stages; .plathrms: ét_c, should not be used forftorage.

Rubbish should not be allolyed to accumulate undetpeath "tagﬂs etc. Such
areas should be mspected daily to grisure conformity.”

Exit routes should be ¥ept free from obstruction at afl tifhes.
When any per&an is il{ithe tent, the exit dogrs shiauld not be locked.
The dient should be informed of maximism ins&rvice wind speed.

Contllual neference should _be iade to weather forecasting services,

parisuiarly with regarg to fents @retted during the winter months and/or

thseferected on expased ites. /Contingency plans should be in place to
evacifate tents when Wind spesds approaching the maximum service gust
speed are forecast,,

The client is & be‘lnade aware that, once the structure has been handed
over, it is essential that he/she make no modifications to the structure, in
particular, structuralicomponents (such as cross bracing) or the number and
positioning of exits.

See Annex A.Ji fotuchecklist for sales staff.

6.8 Regulatiops & Guidance

‘More. comiprehensive guidance can be found in the following publications:

6.8.1

6.8.2

6.8.3

SITE SAFETY

Temporary Demountable Structures — Guidance on design, procurement and
use, available from the Institute of Structural Engineers.

Fire Safety Risk Assessment — Small and Medium Places of Assembly, available
from the Department for Communities and Local Government.

Fire Safety Risk Assessment — Outdoor Events, available from the Department
for Communities and Local Government.



7.1

7.2

| 7.3

Competency/Licences

7.1.1

7.1.2

Crew foremen and/or gang leaders and those responsible for the supervision
on site will have demonstrated their competency for the job in hand, either by
long service and experience, or by having achieved a relevant qualification.
Such competency should be evidenced with a MUTAmarq skills card. (See
annex E).

As a minimum, all members of the crew shall have undergone basic induction
in on-site health and safety, detailing their duty of care to themselves and
others.

Operation of any mechanical equipment, including road vehicles, forklift trucks
and access equipment, must only be carried out by.thos& who are able to
show appropriate licenses or evidence of training, tsually by means of their
MUTAmarq skills card. '

At least one member of each crew will_have uridergone suitable first aid
training and carry documentation as praot of qualification (can begioted on

MUTAmarq skills card). ’

Personal Protection Equipment

7.2.1  All crews shall have sufficiefit andiappropriate perséhab pratection equipment
available for use when necessary. //
7.2.1.1  Protective {aotweab should be worn atl all¥irjs.
7.2.1.2  Hatg hats ghould be worn whenji
7.2.1.2.1  Overhead wark is beilily carried out (includes adjacent
sites). .
7:2.1.2.2  Wind could Hislodge overhead components prior to
them\ being, seeured (eg: purlins before roof sheets
‘e fiifed).
7213  High visiility, Jackets should be worn when:
7.24,3.1%, There is a risk of vehicle movement on site.
7.2.1:32 “There is mechanical or manual handling of large
components in progress on the site or adjacent sites
(includes work inside the structure).
7.2,1,4' ‘Gloves when appropriate.
7;‘2,'1.'5 Goggles when appropriate.
712.1.6  Ear defenders when appropriate.
7.2.1.7  Sun screen when appropriate.
Services

7.3.1 The location of any underground services must be identified and clearly

marked before any ground penetration operation.
If any doubt exists then the advice of the appropriate service company must
be sought.



7.3.2

7.3.3

It may be necessary to perform an underground scan of the site area where
penetration is planned. If the contractor carries out this scan then he should
be permitted to charge an appropriate fee.

Overhead power lines provide a particular threat. When carrying out work on
site it should be remembered that electricity is capable of arcing from high
voltage power lines. Wherever possible working within 6 metres of
such cables should be avoided.

If for operational purposes it is not possible to comply with 7.3.2 then:

7.3.3.1 The absolute minimum clearances that shalitbe maintained
between an overhead line conductor and ar’ly parteof the tent
installation are shown in the table below.(se& alsodig. 1). They
allow for a person to stand on or against theé.structure but only =
allow for the free movement ¢f short hand held objects ot
tools 4

Minimum Clearance (metfs) 3.0 3.2 "3,6_' 4% 53

Normal

System Voltage (kV) p\ur t9'33 66 13;"' 275. 400

Table and sketch reproduced from
Technical specification 43-8 Issue3
Overhead Line Clearances by the

[©€ngth of L \ J Energy Networks Association
Fig 1 | ‘suspsfision insulator /
- - o 5= 45
Sdadaf conductor at > 5
imaximum tempeidture ' e .
Minimum clearance as

& \ table above

HA
B e

e



To help determine the height of power lines the publication “Shock Horror” (see below)
contains the following information:

“There is a minimum distance (clearance) between the power line (or cable) and the
ground. The height of the cable varies according to the voltage carried — generally, the
higher the voltage, the higher the power line. Figure 2 shows the types of support,
voltage and clearance.”

Fig 2.

\
/

ks
o M
e LK) ™ 5;:
£ LK T s
B4 5 - prcN
] % 3
X P W
X 5% ' N
K] KA 2 i
A K1 H
7 ‘ XA i
7N K
B\ < :
v

275 or 400 kV A sskvfls W kv Low
> 4 N voltage
Minimum clearance Minimum cleafarice i {LNimum Clearance me———gge-
' N 4 ' 52m

7m e Ly 6.7 m

W#3312  Utmost care fust Bestaken particularly with the use of power plant
' (forkliftsplatforths etc.) and other access equipment.

7.3.3.3 1), sorma cases it will be necessary to contact the power line
owngr to fequest shrouding of the line.

Guidance sontained in the following publications is helpful:
* (| H8E'Guidance Note GS 6 (Third edition).
» ‘{Sh_o_c,k Horror — Safe working near overhead power lines in agriculture”
(available as a download from the HSE web site).
« “Technical specification 43-8 Issue3 Overhead Line Clearances — Published
by the Energy Networks Association.
744 ), Welfare
7.41 Asa minimum, crews must have access to toilet and hand washing facilities.
Responsibility for such welfare provision will be determined in the contract.
(Normally provided by the client or venue owner).
7.5 Documentation

7.5.1 Crews should have available for inspection copies of:

7.5.1.1  Site supervisor’s skills card.



7.6

7.5.1.2  The contractors health and safety policy.

7.5.1.3  Method statements for all work planned on the site.
7.5.1.4  Generic risk assessment(s).

7.5.1.5  Any necessary site specific risk assessment.

7.5.2 In addition, when required to do so by the client or site authorities,
contractors must be able to produce evidence of:

7.5.2.1  Public liability insurance.
7.5.2.2  MUTAmarq accreditation.

Client Awareness

7.6.1 Contractors should ensure that clients.fre aware of their respongibility to
Fnrg\lljiéj:s'a safe working environment for .contractors and their c._r‘e\./v.s. This

7.6.1.1  Warning of known-averhead/ynderground sew;c_eé,_

7.6.1.2  Warning of any Gther risk or hazard identified by‘the client’s own
risk assessftient; = :

7.6.1.3 Ensurind: thab. any other contragtors wosiing on the same or
adjacent sites are competent and woiking safely.

8. REPORTING OF INCIDENTS

8.1

8.2

Reportifgroi Iojuries, Disé¢ases and Darigerous Occurrences Regulations
1995((RIGDOR) '

.1 1=»Contractors and cligfits:are veminded of their responsibilities to report injuries
and dangerails otturrencgs. The Regulations define even minor injuries as
reportable when theéy result in more than three days incapacity for their
normal work; dangerbus occurrences are listed in a schedule to the
Regulatiens.

Requiremént fo report incidents to MUTAmarq administration

8.2.1 “Accrediteld contractors shall report to MUTAmarg, on the prescribed form, any
incldent involving:

= a tent operated or supplied by them;

e components of such a tent or accessories (such as flooring, lighting,
furniture etc) supplied by them;

¢ a member of their crew or any bystanders during erection or dismantling
of such a tent;

where such an incident gives rise to a duty to report under RIDDOR. This
requirement is in addition to the requirements of RIDDOR and applies whether or not
the duty to report under RIDDOR falls to the member concerned. (For example, a
tripping incident involving a marquee contractor’s flooring would be reportable to
MUTA notwithstanding that the employer of the injured party had separately made a
formal report as required by RIDDOR).



8.2.2 In addition, any incident involving the unintentional collapse of a tent or a
component thereof shall be reported to MUTAmarg by the accredited
contractor wherever they sit in the supply chain.

Note: It js accepted that any such report to MUTAmarq is made without prejudice to the
contractor’s position in any proceedings. The purpose of the report is not to assign blame, but
to alert MUTAmarq to the fact that an incident has occurred so that information on how to
prevent similar incidents can be shared with all contractors.

9, COMPLIANCE

9.1

Inspection

In advance of the season commencing, accredited ca]wtracturs shallfurnish MUTA
with six venues and dates where their completed worki¢an beviewed to enablé
verification of compliance to this code. This is & minithum requirement. The
administration may require additional venues and dates fehscheduling purposes.

9.1.1 Inspection
There are two types of inspection tasbe.cartied out by experienced iispectors,
appointed by the MUTAmarq administration at rapgfomip. Sklected
installations/sites. h -

9.1.1.1  Public safety inspectioi will generally: followh.the completed
structure giedilistfsée annex A II)ssActioh and reporting as
9.1.1.3 below: %, .

For, each d@pplicable item:
A - Pasg= No action.

B.- Pass with comme’ht‘ — Whritten comment, via report, to the
contractor requesting fhituréjmprovement.

C - Marginal fail s Written comment to contractor demanding
future impraverriant — May occasion further inspection.

D% Fail Urgerit contact with the contractor to request immediate
remetly — Qscasions second inspection paid for by the contractor.

In addition the inspector has the discretion to add/deduct
percentage points for overall presentation, items not covered by
" the checklist and co-operation of site staff if applicable.

94,1127 Site Health & Safety inspection will generally cover the following
, ¥ aspects. Action and reporting as 9.1.1.3:

Personal Protection Equipment
First Aid

Supervision

Manual handling

Licences and competencies
Tools

Services

Working at height
Housekeeping

Welfare

Documentation



In addition the inspector has the discretion to add/deduct
percentage points for overall conduct, items not covered by the
checklist and co-operation of site staff if applicable.

9.1.1.3  Actions and Reporting by Inspectorate
Public Site Safety Action Deduct per
Safety HSE Equivalent Item/Grou
Pass Compliance None
Pass with | Bad Practice Written comment, via report, to the | 5%
Comment contractor requesting future improvement:
Fail ~ with | Improvement Notice | Written comment to contractor demandina4 10%
Comment future improvement — May occasion rthen
inspection. |
Fail Prohibition Order Urgent contact with the “edntractor to | 50%
request immediate remedy —0ccasions
second inspection paid for “Hy the
contractor
9.2 Non compliance — actions

9.2.1 A points system will opierate as follows:

9.2.1.1
9.2.1.2
9}2.1.{3

9.2.1.4

An overali_ score for any ongsifispectien visit of 80% or less — 1
point.

&n overall score for aRy, one i@spection visit of 60% or less — 2
points. _ ;

Failure to comiply,.with the inspector’s instructions in regard to
immediate remigdial action will attract a further 2 points.

Roints gxpire “after six further inspection visits, or two years,
whichever is the sooner.

+9.2.2  Accumulation of 4 prjints will result in withdrawal of accreditation.

9.2.3 Onée attreditation is withdrawn, a contractor may only reapply once it has

satisfid the administration that the issues causing loss of accreditation have

_ Been' adfressed and cured. This may require further inspection(s) at the
confractor’s expense.

I |
8,240 Fppeals

9.24.1

9.2.4.2

Appeals against the decisions of inspectors can be made to the
Executive Committee of the Marquee Section of MUTA whose
ruling will be final and binding.

Any member of the executive with a conflicting interest will be
excluded from the panel hearing appeals.



10.

11.

12.

EVIDENCE OF ACCREDITATION

10.1  Accredited contractors will be given an annual certificate, valid for 12 months
beginning in March each year.

10.2  Accredited contractors will be listed on the MUTAmarq web site.

10.3  Accredited contractors will be updated regularly as regards their accumulated points

status.

10.4  Accredited contractors will be encouraged to display the MUTAmarq logo.

ADMINISTRATION

11.1  The scheme will be administered by the managemeht. of MUTA, @nswerable to the
executive committee of the marquee section of the assbdiatiori.,

ELIGIBILITY

Mutamarq accreditation is available to any bna fide£onilany whose main dttivityis tie hire
of marquees or temporary structures as definadlin tie sape (Section 4)

12.1  Accredited Contractors shall:

12.1.1

12.1.2

12.1.3

12.1.4

12415

12716
12.1.7

12.18

12469

Sign an annual déd‘a_ratib’n to carry out all work ifhaccordance with this
code, issued regulatiolts.and guidelines

Satigfy the administzation that they ar# a tiona fide organisation;

Subfit tan initial inspection (tatie chatged at the published rate).

"Agreetosperiodic andgandim inSpectibns of premises and systems
___Agrf;'-e to periodic and 'ra'nd_om ?nag":éctions of finished installations

| Agree to periodit and random inspections of the conduct of crews on site in

respect of health ahd safety.

Maihbai_n adequate Public Liability insurance and to provide evidence of same
to the adpinistration if requested.

Agref t6 the disciplinary procedures detailed in section 9.2.

' Pay the appropriate annual fee.

12.2 Mem'e_!ers"lip of the Marquee Section of MUTA has similar criteria as listed in 12.1 and
' thirefore automatically confers accreditation.

12.1.1

PTA members failing to maintain accreditation will automatically forfeit
membership of the association,



ANNEX A

Al Annual check on equipment

Note: These checks should be undertaken as a minimum. Additional checks may be
required by the equipment manufacturer’s recommendation. The results should be
recorded in a permanent form.

A.Li. Woodwork shall be structurally sound - splits or major cracks to be bound,
clamped or filled and a suitable stress graded test should be initiated and
failures discarded accordingly.

A.Lii. All ropes shall be checked for fraying and anything with,over 20% fraying shall
be discarded.
A.Liii. All roof and wall covers shall be checked for tears and rnpalred in accordance’,

with the manufacturer's recommendations.

A.Liv. All repairs to load bearing structural*ymembers shall be acﬁérding to
manufacturer’s instructions or certifigfi by'a qualified structural engineet:

ALv. All wire rope shall be checked farfraylagand thimble I_oo?integri_ty.

A.Lvi. All purlins shall be checked.to'@nsurg that they are straigh,

A.Lyvii. All brackets shall be chetked teiensure that they ale shuntt and secure,
A.Lviii. All riveted conngtions shall be checked for spundneé's.
A.Lix. All non-géivanised steel shall be chec;ked- Tor sigrhof corrosion.

A.LX. All welds shall be checked for (_:_raeks. '
A.Lxi. AII extru‘de& sections sh'a{j g thecked.'for kinking or bowing.

A.1xl. Safety wires on all fldg'e peles shall be checked for soundness and secure
~ firling. '



A.IL

Recommended minimum checklist for assembled structures

A.ILi.
A.ILii.
A.ILiii.
A.ILiv.
A.ILv.
A.ILvi.

A.ILvii.

A.ILviii.
A.ILix.
A.ILx.
A.ILxi.
A.ILxii.

A.ILxiii.

A.ILxiv.
Al xv.

A.ILxvig

AJL VIl

AELaviil.

ALILXiX,

ATLxx,

Anchorages are suitable for the purpose and are holding fast.

Bracing wires on roof and walls are in place and adequately tensioned.

All ropes, including wire ropes, are sound.

Fabric is tensioned and not prone to ponding.

Emergency exits are in place, operating correctly and are withoupobstruction.
Escape routes are clear of obstruction.

Exposed ropes and stakes adjacent to exits andientrances ar€ marked or roped
off. '

All locking pins and bolts are in place and sgcure.

All structural supports are sound. _

Eaves connection joints are seéﬁréiy_ ioc_;ked-home.

No unrepaired tears in fahric ate presént.

Flooring is evenly laid 'a:nd thér@; ar.e no tripping paints;

Carpet and oth&s floor tovering is securely ifixediso as to minimise the risk of
trippings % :

Roof liffng does not drop signiﬁcanttjr below! eaves.

All--ﬁmb'er'upﬂghts and rigges/are frek from splits that are likely to cause failure

Walls aFe securely pegged! dyd/oF secured

Afly pole tentghas<is full'@emplement of side uprights, anchor stakes, pulley
blocks and guy tpes.. '

The mailtupright is intlependently guyed.

Finally, am.allfeund visual check to satisfy that the tented structure is erected
seclreh/

Any Gther observations.



AIIL

Recommended minimum checklist for sales staff (client awareness)

AIILI.

A.IILii.

A.IILiii.

AILiv.

A.IILv.

AIILvi.

A.IILvii.

AIILviil,

ATIIfix.

AIILX.

(AT

Access and egress for the public including disabled, emergency vehicles and
equipment. Stakes and ropes can present a tripping hazard and members of
the public and staff should as far as possible be kept away from areas where
such dangers are present; the use of fences or other barriers is recommended.
Where this cannot be achieved, the contractor can protect stake heads with
padding (see below).

The proximity of surrounding buildings and vegetation and other fire risks in
relation to the spread of fire.

The need for a telephone (to call emergency services).
Availability of mains services.
The slope or unevenness of the ground.

Client must notify contractor of the pi:'sition of underground servicés or
overhead cables, which may presenthazards during the build-up.or uge of the
tent. £

If underground services or gerheati cables cross sitéssvheje tents are to be
erected, the client shall firsh obt@in appropriate advige frgm the service
company concerned.

For larger events, itjs recemmended that apzoutling sifs plan of all structures
should be prepéared by the client showing thé positiori of all entrances and exits,
generator equipment, ¥ehicles etc. It shGuldbe kept up to date on the site and
be readily:available for inspection. The plan shibuld be agreed by the licensing
authorify, Tollowing consultation ith theé. fire authority, having regard to
occupancy, use; position and other factors relevant to safety. It should not be
algéred Without reference to the licdnsing authority. The tent supplier should
[He fisrnished with the latésticopies ofisuch a plan.

The site should be aryarfed 59.2s to allow for adequate means of access by fire
fighting appliancesi{o within 50 metres of any part of the structure. Access

‘routes should ‘G, notless than 4 metres wide, should have no overhead

structure or cable 1@ss than 4.5 metres above the ground and should be capable
of takinghthe weight' (about 12.5 tonnes) of fire fighting appliances in all
weathers. “Emergency vehicle routes within the site should be kept clear of
obstriiction ataJl times.

Ac;:éss ‘tosnydrants and other water supplies should not be obstructed or
obscired.

Thizre must be at least 6 metres between tent establishments.

Wote: 'Parts of this annex are reproduced, with minor amendments, from the Home Office "Guide to

Fire Precautions in Places of Entertainment and Like Premises” with the permission of the
Controller of Her Majesty’s Stationery Office.



ANNEX B

Occupancy

If the maximum use is to be made of a building, the available exits should be of sufficient number and
width to permit safe evacuation of the calculated occupant capacity. Where existing exits are not
sufficient, there are two courses of action open to occupiers or to the enforcing authorities. The most
satisfactory arrangement is the provision of additional exit capacity by means of either more or wider
exits. The other course is to limit the number of people admitted to the tented structure to that which
the exits can serve, provided that the number of persons can be controlled to prevent overcrowding.

Regard should also be given to the needs of disabled persons.

The calculated occupant capacity of the premises, or any part thereof, should be deterrﬁined:

a. in areas where fixed seating is provided

i) if individual seats, by the number of such seats, and

i) if bench seats or similar continuous seating, by dividing the total w?dtb of such seating by 450
mm;

and :

b. in other areas (including standing areas occupled tegether with fixed seatlné by dhﬁdlng the

floor area in metres squared by the relevafit occiipant load factor Qivien !h 187 Eble below.
Toilets, stairways enclosures and similar- are‘as are gxcluded; and -

C. in the case of other room or floor ntcovered in the table below, by the number of persons

the room or floor is designed to holth,

The occupant load factor should not normially: f*xceed the factura setiin the table below:

Occupant load factors -

Use of room or floor;

Occupant load factor
(m? per person)

Area for standing. g, R 0.3

Amusement arcadey aSSemny hall, bingg hall, ciitb concourse, | 0.5

crush hall, .dance hally 'venue for gbp cancert and like occasion,

queuing afea..

Bar *0.3 to 0.5

Bowling. a‘ﬂgm billlard room : 9.3
“hConfefEnce room, dining roopmare staurant *1.0to 1.5

Studicradio, film, telewsmn, reco:dmg) 1.4

a[:on1mon room i.e. a Jt;zungerr readlng room, staff room, waiting | 1.0

J rrxbm

* dependifig uponthe amount of seating and tables provided

Where'premisis have a multi-purpose use then the occupant load factor should be the one for the

mest.ofierdus of the uses.




ANNEX C

Exits

Note: This annex is reproduced, with minor amendments, from the Home Office "Guide to Fire
Precautions in Places of Entertainment and Like Premises” with the permission of the Controller of Her

Majesty’s Stationery Office.

Annex C.1 Occupancy calculations - relevant factors

One unit of exit width 525 mm

Rate of discharge per minute through one unit "4{;! pergons
Maximum permissible calculated evacuation time - Class C buildings . 2 minutes

Occupant load factor < % see table in annex B

Floor area in metres?

Number of persons = floor area in metres’ + occupant loadFaciar

With these factors it is possible to calculate the numbel of inils of exit wndth and subsequently the
number and width of exits required for a given numfier of persons:-

Number of units of exit width ﬂ I Number of exits

U=N=+(40xT) E=U=x4)£1

Where: _ Where:

N = Number of persons E = Number obaxits or stairs required

T = Time factor in minutes (2 farmarquees)
U = Number of units reqwred

Where a decimal of G,3 or over results the' next| Where a decimal of 0.75 or over results, the next
whole number is used.. ] “whol& number is used

Note: It is assume::f that oheawf will not be available foran evacuation.
Annex C.2: bccup'ancy calculation #"e_xamp!e

Note: J’_“b/'s ,?Xq{;:p/e demonsizates the use of rounding up (or down) as the case may be; it also
brifiggs inpo us&the variable occujiant load factors for bar areas where seating is provided.

QUestilm-' What are the ex{t requlrements for a tent (class C building) used as a dance
ball?

The dance figor arda is 42007
The bar apa’is,60m? of which 30m? has tables and chairs

To arriye 3t the ansyyer you need to complete the following three calculations:

J. -WOrk out the number of people that the floor area will accommodate:
a) _The dance floor will accommodate 420 + 0.5 = 840 persons
o) r"The bar will accommodate: 60 + 0.4 = 150 persons

Total occupancy = 990 persons




1L Work out number of units (U) of exit width required
The number of units (U) of exit width is calculated as follows:
U=N=+(40xT) =990 + (40 x 2) = 12,375 units

Note: As 0.375 units attracts the rounding up rule, the total is rounded up
Total units of exit width = 13

III. Work out number of exits required
The number of exits (E) required is calculated as follows:
E=(U=4)+1=(13+4)+ 1 =4.25exits

Note:  As 0.25 is less than 0.75, it does not attract the rounding up réle
Total number of exits required therefore = 4 :

Answer: A minimum of 4 exits comprising not less thin 13 unjts of exit width

Note: This may be achieved by having 3 exits of 3.-tibits €achiand 1 exit of 4 u4nits, OR 2 exits of 4
units each plus 1 exit of 3 units and 1 exit of 2 units. '



ANNEX D

Special Provisions for Multi-Storey Structures

Working at Height: guidance on the safe erection, fitting out and dismantling of double
deck structures.
Legislation

The UK’'s Work at Height Regulations 2005 implement the European Tempor;i‘ry MNark at Height
Directive. They require those with responsibility for work at height to ensure that: _

The Regulations Hierarchy
1. Work at height is avoided where possible;

2. Where work at height cannot be avoided, work equipimant or other measure§ are ussd
to prevent falls; ;

3. Where the risk of a fall cannot be eliminated) wellc.gqquipment or other: measures are
used to minimise the distance or consequénces df a fall.

(The actual regulations are available as a frée ddwnioad from http://w#wiapst.adv.uk - follow the
links to “statutory instruments” 2005 no. 735} :

The responsibilities of duty holders include enguring that:

a) All work at height is propéﬁy planned and organised;

b) All work at height takes agcount &f weather conditions that could endanger safety;
c) Those involved in {wor¥ at: héight are trainech and tompetent;

d) The place wfieregrk at height is donefs&afe;

e) Equipmenf for wérk at height is appropriately inspected;

f) FHeTisks frgm fragile surfaces are propetly controlled; and

q). The rigks from falling obfject.areiproperly controlled.



Solutions

Planning

(Regulations 4, 6 (1) & 6(2))
Design and selection of equipment

You must avoid work at height whenever possible; is it safe and reasonably practicable to carry out
some of the work in other ways? It may be considered reasonable for you to make some
modifications to the equipment or to the method of work in order to achieve this. This should include
looking at future designs to see whether the need to work at height can be desigfied out but also
reviewing existing equipment to see where design modifications can be made td regdficeithe need to
work at height. :

Project planning

For every project a risk assessment needs to be conducted. A site survelhis an integral part of this
process. The survey must include site-specific conditions such.&s vehicle access, ground g&hditions
(including underground features) and overhead hazards such a5 power lines, trees et Spetific
method statements are generally produced by adapting a standayd teémplate.

The correct selection of equipment for the specific site.:onditi_qns'-is a vital part of p_rdject platining.

Where a structure is erected on a scaffold, where practicaple, the scaffold sholld b&:boarded out by
the scaffold contractor before work on thelstrisgture itself begins; wijier@, thisni® not reasonably
practicable collective fall arrest measures such as safety nets may be emigloykd:

Liaison with client and other contractors requiring access to thestruchure should be established to
ensure that responsibilities fop.safety areundérstood and acted upom.

Emergency planning

The Regulations require™¥ou todrave a plap: for/emergenciés and rescue. Effort should be in
proportion to the risk {Andshduld cover reasorabily {eresegzble situations such as a user stranded in
equipment (eg MEWPS @nd deployed fall arrest €quipii@nt). You need a plan in place to deal with
these situations(@ndsworkers should be trajjeédiin the,procedures together with any rescue equipment
which may need t&'be ysed. It will aot géperally be sufficient to rely on the Fire and Rescue Service.

Wegathen
{Regliation 4(3))
It,is"an absolute duty™€o ensure that work is postponed if weather conditions endanger safety. If
weather conditions/pose duthreat to health and safety, stop work (eg risk of being blown off or

“Slipping duetto ick). Orfithe other hand, exposure to rain and cold can be dealt with by personal
protection equipment,



Training
(Regulations 5 & 6(5)(b))

You must ensure that everyone involved in the work is competent; or, if they are undergoing training,
are supervised by a competent person. Although a competent person is not defined in these
regulations, it is generally accepted that a competent person is a person who can demonstrate that
they have sufficient professional or technical training, knowledge, actual experience and authority to
enable them to carry out their assigned duties at the level of responsibility allocated to them. In the
case of foremen and site supervisors this may be evidenced by a MUTAmarq skill card.

Where other precautions do not entirely eliminate the risk of a fall, you must (as fgas is reasonably
practicable) train staff how to avoid falling and how to minimise injury in the event of & Tall.

The place where work is done
(Regulations 6 (4), 6(5), 7, 8 and 12)

Where it is essential for work to be carried out at height, both thé access to the work positiofi'and the
position itself must, so far as is reasonably practicable, be safe and have features to preveiit a fall.

If the position in which work at height is done lacks inherghit Safety features to prevent fails (see
above), it will be necessary to provide sufficient suitablé.equipmént to prevent a fall, ar, to the extent
that this is not reasonably practicable, to minimise the distance and conseduencesiof a@l. You are
required to use the most suitable equipment and.to Give priority to collective ineasures:{such as safety
nets) over personal protection (such as fall arf@st farnesses) — but note tisatthis ptigrity is only where
the measures being compared are in the sanig'level 6¥the Regulations Hizrafchih.,

There are specific requirements in the Regulaﬁ‘c_ms for particular types of equipment:

Schedule Part Equuim’ent

Existifig plakes of work and meansuf access

Guard rails, ba‘mers etc.

WWoking platforms

AdditiGhal requnrementéjg_r scaffold{ﬂg

N

Collegtive fall arresting equlpment, eg: nets and airbags

Rersonal fall protection dguipment

Additional reQuirem@nts forswork positioning systems

Additional requitemeits for rope access and positioning techniques

Additignal requirements for fall arrest systems

U edin Je

Additional requirements for work restraint systems

JEnlninninnnju |[AIWIWIN |-

Reguirements for ladders

Ydﬂ should consider whether it is reasonably practicable to provide equipment such as guard rails or
béfriers to prevent falls at eath stage of the work, if necessary by modifying the structure itself or the
miethod of work q

Equipment“ #which, has" been successfully used in the industry to minimise the distance and
conseqiientesiof a fall includes fall arrest harnesses and fall bags. Fall arrest harnesses, of course,
reguiresuitable attachment points (see also schedule 5 part 4 of the regulations) and providing for
fhese (hay ot be reasonably practicable in every case; in others, there may be a requirement for
| | modificatipn of the structure or of the method of work.,

Whateyer methods are adopted, it is important to take all reasonably practicable measures so that the
necessary equipment is not removed or dismantled (for example to allow access by other contractors)
until it is safe to do so. At the point of hand-over, you should communicate effectively with the client
the importance of not tampering with the structure, A handover pack has been found to be a
practicable method of achieving this.



Inspection
(Regulations 12 & 13)

You must ensure that both the place where work is done (see schedule 1) and any safety equipment
provided (covered by schedules 2-6) is inspected at suitable intervals. You should additionally inspect
the structure in the event of adverse weather conditions.

You must ensure, before using any equipment which has come from another business, and before any
equipment leaves your business, that it is accompanied by a visible indication that the last inspection
has been carried out.

Fragile surfaces
(Regulation 9)

You must ensure that no one working under your control goes onto or neaba fragile surface (such as
asbestos cement or plastic skylights) unless this is the only reasgitably practicable way for the Werk to
be carried out safely. If anyone does work on or near a fradile surface you must, €0 far ad.is
reasonably practicable, provide suitable equipment to mifiimise tie risk of a fall, and, ifiany risk
remains, to minimise the distance and consequences®f a fall,

Roof panels of PVC coated polyester in good condition are not generally gnsideredts be fragile
within the meaning of this clause.

Falling objects

(Regulations 10 & 11)

Where it is necessary to prevent injury, you must do all4hab. is redsonably practicable to prevent
anything falling. You must pfevenb.anything being throwst or tlpped from height if it is likely to cause
injury and you must prevent! anythmg being stored in.such @iway that its movement is likely to injure

anyone.

Any areas of the site where thiere is a danger 6f {njury Trom falling objects or persons must be clearly
marked and, so ffar 255 reasonably practicaflé;.unaukhorised access must be prevented.



ANNEX E
MUTAmarq Skills Card

MUTAmarq makes a distinction between “Supervisors” and “Foremen” in that a Supervisor would be
someone who not only can run a crew and oversee the erection of tents, but can also have input into
the planning of jobs and can train junior staff.

e Supervisors with NVQ Events (Temporary Structures) Level 3 automatically qualify. (Colour
Code: Gold)
This card is valid for 5 years and can be renewed at that time on evidence of a current H & S
qualification taken in the previous 2 years.

e Those with experience only can qualify through accreditation by theif émpleyer, but this
option will only be available until the end of 2009, after that tirg fhe ofly route will be by'a
formal qualification. This includes those currently registered a& candidates for the NVQ.

Employers can accredit staff as either supervisors or foremen as apprd}zriaté. Those accredited as
supervisors will receive a gold card, foremen a silver card.

This card is valid for 5 years and can be renewed at t__hat'tim_e On evidence of a_gurrent.H & S
qualification taken in the previous 2 years.

On passing their NVQ, candidates can upgrade their card op p'a'yment of the appro;ériate.fee.

Card Details

The front of the card carries: = Three \Wheg) Fork
»__[Cherty Picker
» Photo ID & Scissol~Lift
» Foreman’s Name . & EtE
» Employer Compafly Ndme > Exiry date
> Colour Coded stiifa >0 MUTAmarg Logo
> Code for Cafipetencies: 3 2D Number
s Up toll6niFrame
*»  Upto 26m Frame
= [Dver-Z26m Frame The rear of the card carries:
s Muiti-storey '
» | Lp%E'50ft Pole » Return address (the association)
g Over 50ft Pole » Criteria for renewal
» Cede for Licenses > Key to Competencies
=  Fork Lift > Key to Licenses
= Telescopic
Note:

The Halderhof & MUTAmarq skills card, gained via the Level 3 Events (Temporary

Sthictureg) NVQ or via 'grandfather rights' will be deemed to be competent within the

Ifieaning of Section 12.4.1 of the Institute of Structural Engineers' publication Temporary
.. Demountable Structures - Guidance on procurement, design and use’,



ANNEXF
Reference
Annex F.1 Reference documents of particular interest to marquee hirers

MUTA Marquee Fire Safety Certification Scheme
(The above publication is available from MUTA)

MUTA Marquee Study (Buro Happold Report No 2611/01)
(The above publication is available to MUTA members from the association administration)

“A Guide to the Basics of Risk Assessment”, prepared for MUTA by the Symonds Group Ltd
(The above publication is available to MUTA members from the asscgiativn’ seep"sxre','f

“Temporary demountable structures — Guidance on design, procureément @nd use” published
by the Institute of Structural Engineers (Chapters 8.3 and 12 are of patticular interest)

The Home Office “Guide to Fire Precautions in places of Efﬁertainment and Like Prafises®
(ISBN 0-11-340907-9) as amended by circular DCOL 14/1%85

Guide to Health Safety and welfare at Pop Concerts drid Other Similar Events (ISBN|(-11-
341072-7) : :

(The above publications are available front NSO Bookshops and Accredited Ageats)
Memorandum of guidance on the Elecicity:at Work Regulations 1989 (!'SB,N'O-l 1-883963-2)

Guidance Note GS 50 from the Health §i"Safety Executiy€ < Electiizal Safety at Places of
Entertainment (ISBN 0-11-885598-0) "~ '

(The above publications are avé)'fab/e from HSE Books. PO Box 1999, Sudbury, Suffolk, CO10
6FS) .

: ; r
The current Institute'of Elgctrical Engineers Réguia_ﬁons' for Electrical Installations
(Obtainable iom the Institute of Elecitical Eqgineers, PO Box 26, Hitchin, Herts, SG5 15A)
Anne_i_; FJZ 9 British Standards uf barticular interest to marquee hirers

(85.3606: 1990 Methods of.tes_t for colour fastness of textiles and leather
BS~2€ISZ: 1989 Ropes made l‘f_qm manila, sisal, hemp, cotton and coir
BS 2087: Preseryative :réatments for textiles

BS 2'(1;_37: Part 1: 1992 Specification for treatment
BS2087:2: 1992 Methods of test

BS7S76: 1986 Method for determination of breaking strength and elongation (strip method)
of Woverfabrics

BS 30/84: 1992 Specification for slide fasteners
- BS 3102: 1959 (1991) Specification for brass eyelets and washers for general purposes

BS 3424: Testing coated fabrics



BS 4344: 1968 Pulley blocks for use with natural and synthetic fibre ropes

BS 4736: 1985 (1991) Method for determination of dimensional changes of fabric induced by
cold water immersion.

BS 4790: 1987 Specification for determination of the effects of a small source of ignition on
textile floor coverings (hot metal nut method)

BS 4881: 1993 Specification for polypropylene film cords, lines and wires

BS 5053: 1985 Methods of test for cordage and webbing slings and for fibr& cores.for wire
ropes -

BS 5266: Part 1: 1988 Code of Practice for the emergency lighting Gf, premises other than
cinemas and certain other specified premises used for entertainmefif -

BS 5287: 1988 Specification for assessment and labelling ofextile floor coverings tested:to
BS 4790

BS 5438: 1976 Methods of test for flammability.ef vemcaﬁy ariented textile fabrigs and fabiic
assemblies subjected to a small igniting flame Repliced by BS 5438 1989 but remains
current pending changes in legisiation

BS 5438: 1989 Methods of test for flamnability t=ktile fabrics wheir subjécted to a small
igniting flame applied to the face or bdtiam edge of vertically oriefited spacimens Replaced
by BS 5438: 1976 which remains curiéat while legislation referripg to itis rgvised

BS 5651: 1978 Cleansing, and wettihg protedures for use jfr the asséssment of the effect of
cleansing and wetting on the flammalbfiity of textile fabrics and Tabric assemblies Replaced by
BS 5651 1989 but remajifs clirent while legisiation referringito it is revised

BS 5651: 1989 Method for:dleafising and wetting procdurgs for use in the assessment of the
effect of cleansing and/wetting on the flaimability of tgxtile fabrics and fabric assemblies Wil
replace BS 5651: (978 when the Nightwezt.(Satety) Regulations (1985) and the Furniture
and Furnishifigs (Fire Sarety) Regulations 1985 re revised.

BS 587~ 3 Spedififation for curtains and.drapes

S 5567: Part 1: 1980 Generalyequirements+
.+ BS'5867: Part 2: 1980, Flammability requirements

BS 6085: 1982 (4992) Mefhads of test for determination of the effects of a small source of
{nition on textile figor cgveriiigs (methenamine tablet test)

BS 6399; Part:2 1995 Cuade of practice for wind loads

BS71577 1989 (1594) Method of test for ignitability of fabrics used in the construction of
large tented stroctures

BS 78374,1996 Performance levels of fabrics used in the construction of marquees and large
tents when subjected to the test procedures in BS 5438

: -{‘glpfes of British Standards may be obtained from the Sales Department, British Stanadards Institution,
Linford Wood, Milton Keynes, MK14 6LE



From: Theofanis Kostas
Sent: Thursday, 10 December 1124 a.m.
To: Darrel Cheong
Cc: David McGuigan; John! & ;
Subject: RE: MBIE : '
Hi Darrel,
Suggesting &ning stateme
meets ments of the buildin

imsuffi

g

Ministry of Business, Innovation & Employment

Theofanis.kostas@mbie.govt.nz | Ph: (+64) +4 896 5741
Level 5, 15 Stout Street, PO Box 1473, Wellington 6140
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From: Benson Zhang [mailto:Be €0.nz]
Sent: Thursday, 10 Decem; 3
To: Darrel Cheong

Cc: Jeni Hou; Graham

an; Theofanis Kostas

our items listed below to a certain degree. And recommended checklist in the
the UK Code of Practice. Can you review the attached calculations and let me

¢} Emergency evacuation procedures when the weather/wind increases in intensity enough to put the public
at risk

The evacuation procedure will be similar to the emergency evacuation during an fire event.



d) Examination and inspection procedures for the routine assembling/disassembling

The inspection and assembling procedure and checklists were given in “Summary and Recommendations”,
page 2 -3 of pdf, and in “Appendix” page 23 — 24 of pdf.

Regards,
Benson
15180

From: Darrel Cheong [mailto:Darrel.Cheona@mbie.govt.nz]
Sent: Thursday, 10 December 2015 5:18 p.m.

To: BensonZ@redco.co.nz

Cc: Jeni Hou (jeni@zirkacircus.com); Graham Rundle; Murray Usmar; David McGuigan; Fhed]
Subject: FW: MBIE queries &

Hi Benson

We gather that the marquee structure has been designed .i.": ! F-”

andards (Edrgcogie _"':‘
19,2 ind speed of 30m/s & to an
.,". =T

Kind regards

Darrel Cheong
GRADUATE ENGINEER



Building System Performance Branch, Building, Resources & Markets
Ministry of Business, Innovation & Employment

Darrel.Cheong@mbie.govt.nz | Telephone: +64 (4) 901 8527
Level 5, 15 Stout St, Wellington 6011 | PO Box 1473, Wellington 6140
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Summary and Recommendations

Project No. 15180

Based on our assessment, the 35m circus marquee is structurally capable to withstand a minimum
design wind speeds of 108 kph (30m/s). This is considered acceptable for a temporary structure
subject to the following limitations and procedures for the safe use of the'sticture. b

e Before erecting the marquee, weather forecast shall te. 'ﬁheckea for any adverse WéatEEr
conditions to ensure the forecasted Gust Wind Speed is unllkely to exceed the design wind
speeds of 108 kph during the upcoming event.

e Peg pull-out tests shall be carried out ﬁt any fites before eréktiol of the‘fnarquee Tests
shall be supervised by an appointed evel:it/sn:la manager. Pull-wout tasts shall be followed the
procedure below. :

I. Install two pegs into th& _g'r‘iaund. Connect the pegé tg the lifting gear with a load
scale in between using steeI} chains. {

Pull out pegs using lifting
gear. Lifting at 45 degree
to the ground

" Load Scale

Na.3m /

SR / Two pegs 0.3m apart

EEN

2 Record the reading from the scale when the first peg began to move and continue
lifting.

3. Record the reading from the scale when the first peg is totally uplift from the
ground.

Engineering Reports (Civil, Structural & Fire)
Building Designs
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Project Management
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4. Repeat the above steps at a different location. Minimum 2 tests shall be carried out
at each site. The lower readings shall be used to compare the requirements.

Minimum Required Load for peg to move = 300kg
Minimum Required Load for peg to be lift from the ground = 760kg

If the pull-out loads are found to be less than the above minimum requirements,
additional pegs or weights may be required. Please report to Redco for additional
hold down design.

5. Document test results and file all test results to the ministryfor record annually.

e A wind anemometer shall be used onsite and be monizored continﬁously by the appoin_té.a
event/site manager every hour. Actions shall be taker accordingly when the Gust Wind
Speed reading exceed the follow limits:

i. For gust wind speeds exceedingB0:kph, all openings in thenarquee must be
zipped shut and excessivéimovyanierits are to bg expeécted), Chieck all ground
anchors every hour and sg€ute afiy‘ioosen anghors. if found.

ii. For gust wind speed exceeding 90 kph, sl marguee shall be evacuated
according to the emergenty procedure.

iii. For gust wind §peeds’exceeding 108%ph, the structure shall be dismantled.

¢ The marquee is pot designed to supportanyisnaw loads. It shall not be used in areas above
400m altitude iff the North Island atid.dlring the snowing season in the South Island.

o To aygidpondifig, the fabric:must be stretched tightly after erection.

% After| each erectionsthe ‘appointed event/site manager shall inspection the assembly of
marquee to epsure all'sthuctural assemblies have been correctly installed. A recommended
minimum checkdst for gssembled structure is provided in Appendix. Each inspection shall

' be documented with a completed checklist and all assembly inspection shall be filed to the
minis¢ry annially for record.

& Alh strizctural components shall be checked annually by independent qualified personnel.
Any ' damaged structural components shall be repaired and replaced according to the
marquee’s manufacturer’s recommendations. All inspections shall be documented and file
to the ministry annually for record. A recommended minimum checklist is provided in
Appendix.
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DESIGN FEATURE REPORT

1. Structure Description

The 35m circus marquee is a lightweight PVC fabric structure. The marquee is circular in shape with a diameter of
35m. It was designed and manufactured in ltaly. The PVC fabric was manufactured in New Zealand by Bayteéy
Manufacturing Co Ltd. :

The marquee is used by Zirca Circus for events around the cities and towns of New Zealar:d It is easy to dlsmarstle
and will not be used under extreme weather conditions.

The marquee is supported by four 15.5m height king posts at the centre. Th,e king posts also support a cupola at the
roof level. The king posts are stabilized by guy and spacer ropes at the top of theé king posts. Each king post has two
set of guy ropes which are directly anchored to the ground. The struture is a tensile fabric strugtur®, The PVC fabric
spans from the cupola to the king posts at the top and spans from tha king posts to the periifiéter pasts around the
circumference. The top of each perimeter posts is tie down fo grgundiwith a tension strap, Equal amount of pre-
stress tension forces around the building are used to tightén the fabrit The tensiom,in the fabrigisupports the vertical
loads and stabilized lateral loads on the structure. The mduced cempression forces ark resmed by the 4 king posts at
the centre.

2. Scope

To assess the marquee to relevant New Zealand sesign standards to gHiowcompliance to the New Zealand Building
Code (NZBC) section Bl by means of an Altarnative Solution.

3. Means of Compliance

The following standards hake bery uged:
e AS/NZSI170:201 |
o NZS3404:1997

4. Alterpative Soi‘ution

The:NZ Building Code is primarily. inténded for permanent structures and the design loadings are based on the

probatility éF occurrencey

Tents and marquees are te.mporary demountable structures that by their nature are not expected or required to
\adthstahd the most advzrsg weather loadings as the structures can be readily demounted before an adverse weather

eventoccurs.

The tents and/ marQuees are. usually occupied by specific events (in this case for a circus performance) that can be

postponed Gr caficelledin the event of adverse weather.

For more thafi teniyears' Redco have been establishing the maximum safe wind loadings for tents and marquees and

providifig erectipn/dlsmantllng recommendations based on the relevant wind speeds.

Théte recommendations have been accepted by Councils and Building Consent Authorities as part of the Building

Coptsent applleations for short term events.

This'design f6rmat and these recommendations have also been accepted in Australia and in the Pacific Islands.

The Australian Building Codes Board has prepared a Standard for Temporary Structures. An alternative method

example is given in Section 2.1 of this standard which recognises this design format with the use of an enhanced on-

site monitoring strategy to accompany the use of the structure.

= ¢ Engineering Reports (Civil, Structural & Fire)
E E * Building Designs
3 T o Eg o Structural Draughting (CAD)
%§ Y _g.‘i ¢ Project Management
38 - - I3
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For this design, a minimum ultimate design wind speed of 30 m/s has been adopted. The actual site wind speed will be
monitored by an anemometer onsite with safety procedures to ensure the structure will only be operating within the
design limits. The safety procedures are summarised in the Recommendations to show compliance of the ABCB
Standard.

The ABCB Standard also references the British Institution of Structural Engineers publication ICE 2007 “Temporary
demountable structures guidance.” This Guidance provides two design options:
a) Design for maximum likely wind forces to be experienced. (As for a permanent structure)
b) Design for a maximum operational wind speed, above which an action plan for demounting would be
triggered. (As for our design approach)

So this method of design for a maximum operational wind speed is put forward as an Alternative Solution based dr
the more than 10 years of history of use in New Zealand and the endorsement of thesAustralian Standard and the
British ISE publication. i

The following alternative solutions have been referenced in the design of the erdctures
e  Australia Building Code Board: Temporary Structure
e Institution of Structural Engineering Guidance — ICE 2007

5. Structural Members

The following structural members have been checked:
¢  Fabric

King Post

Perimeter Post

Cupola

Cable/Strap

Peg/Soil Nails loads

6. Design Loads

For the purposes of con’s‘i'derﬁtion of loading, this. structurg Importance Level 3 in accordance with AS/NZS
1170.0:201 1. o

The following loads ha¥& befh used in the calcufation:

Roof Dead Load = 0.008k¥a

Roof Liveritead ', =.0.0kPa

Imposed Logd = 18kN/m (around Cupola to account for lightings)
Snoveikoad =0.0kBa

Seigmic Load = insignificant (lightweight fabric structure)
$aximum Design Wind{Speed =30m/s

Pressure coeffitigntsiareiused in accordance with NZSI170.2 Appendix C5 “Circular Bins, Silos and Tanks” for
circular wall .apd <ane i'@of geometry.

Internal, Cpd 0.0, -0.3
WalliCp, b)) 0.9

wall G, ' 0.63

Roaf Zone A/, -0.8

Roof Zoned C, -0.5

7. Material Specifications

Engineering Reports (Civil Structural & Fire)
Building Designs

Structural Draughting (CAD)

Project Management
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The followings material specifications are from Studio D’ Ingeneria Ardolino’s Calculation report provided by Faming

Phoenix Ent. Ltd. The material properties have been used in the calculation.

STEEL:

Class

E-Modulus

Yield strength t<=40mm
Yield strength t>40mm
Ultimate strength

ROPE AZN 636 AC:
Ultimate strength

Diameter
Self weight
Ultimate Force

Diameter

Self weight
Ultimate Force
Diameter

Self weight
Ultimate Force

Diameter
Self weight
Ultimate Force

Diameter
Self weight
Ultimate Force

TENT NAIZIL SPORT COVER:

PVC-beschichtetes Polyestefgewibe

Ultimate strength
Self weight

$ 235 (Fe360)

E = 210000 MPa
Fyk = 235MPa
Fyk = 215MPa
Fuk = 360MPa

Fptk = 1770 MPa

@ =12mm
s.w. = 0.6kg/m
N = 95kN
@ = l4mm
s.w. = 0.82kg/m
N = [29kN
@ = 16mm
sw. = 1.O7kglfon,
N = |65kN
O = 18
s.w. @' 35kghn
N 95kN
@ = 20mm
s W™ |.68kg/m
N = 265kN
N= 3kaScﬁ'w

s.w. =0.8kgimA2

(refer manufacturer’s teSting ‘certificates for fabfics' efastic'modulus)

SOIL NAIL:
Diameter,

Length

@‘?‘ 45mm
L = 1400mm

Engineering Reports (Civil Structural & Fire)
Building Designs

Structural Draughting (CAD)

Project Management
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LOADINGS:

Dead Load:

Fabric SW = 0.008 kPa
Cupola SW = 0.1 kPa
Live Load:

Lightings on Cupola = 1.0 kN/m

Wind Load:

Site wind speed is to be monitored using a wind anemometer onsite and the marqgteg is ta:be mismantled when theactual

site wind speed exceed the limitation.

Assess marquee to a minimum ultimate limit state design wind speed of 30ni/s

Ultimate Design Site Wind Speed of, Vdes = 3 .

g

therefore Design Wind Pressure, pz = 0.5 x |.2kg/m3 x Vdes 7 =

Marquee is to be evacuated when design wind speed is over 50}_<_Ph-
Serviceability Desgin Site Wind Speed h =

Serviceability Desgin Site Wind Pressure, pz . =

Snow Load:
Roof Su

0.0 %P2

Seismic Load:
Less critical than wind load

a8
30

0.54

50
13.9
o2

kPh

mis .

kPa

kPh

mis
Pa
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WIND PRESSURE COEFFICIENTS:
From NZSI1170.2:201 |

Internal Pressure Coefficient:

All openings must be zipped shut for wind exceeding serviceability wind speed, therefore all walls are equally permeable
during Ultimate Limit State

Cpi = 0.3  or 0.0 (0.0 is more critical)

External Pressure Coefficient: . _
Structure has a circular base and a cone shape roof with four circular king posts pristruding the cone shape. Pressupé
Coefficients from NZS1170.2:201 1 Section Appendix C5 "Circular Bins, Silos and Tanks"#re considered to be the must
appropriate to the nature of the structure's geometry

Dimensions:

Diameter, b = 35 m

Reference Height, h = 9.8 m

Roof Pitch, a = 37 degree

Wall: \

Cp, b(6b), wall = 0.9 (8b=0 most Crmhal Cpl=0.9, kb= l}

Cfig, wall = 0.63 (for oyerall drag force)

Roof: S ~
Cp,e, Zone A = }20.8 xR )
Cp.,e, Zone B = o5 - - o

Local Pressure Factor, _Kl... = ] 1.5 ' ; é,
Area Factor, Ka V. = 0.8 @

—n 0 . b 2
Clig=CmexKaxKlag = -0.64 for Zone A
' = 4 -84 forZone B
= 41.96 Tor Zone A Local
1 —. - ”
La¢al Zone Area: - Q.Il:i_-:: Y 35m \
T 20028 =" 70m
“BS5b= 175 m
King Post: '.

Cfig N = 1.2 (Table E3, conservative)
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DESIGN ACTIONS:

Mgqequee is a tensile fabric structure. Tension forces from fabric and cables' catenary action are depending on deformation
Determind required tension force to control deflection under Serviceability Limit State. Design actions from fabire under
Ultimate Limite State will be governed by fabric ultimate strength or supporting structural member's capacities.

Fabric span from Cupola to King Posts and from King Posts to perimeter walls. Tributriy area of each King Post is
illustraded below . \
. i / > O

Length of segment of
fabric @ bottom of span
=pix 35m /4 = 27.5m

029 m
00l = 0, therefore Okay

Span=15m, slop = 37 degree
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Horizontal Reaction RH:

Because the marquee is circular in shape, the horizontal component of the reactions are only half of the reactions from
this 2D analysis. Actual RH will be 1/2 show the analysis as illustraded below.

ateral load
omponent

Fabric span \

Length of segment of fabric at top dfspkp

Length of segment of fabric at bot{mm of{lslpan
Dead load at top of span = Fibric SWik 'Ii.ength
Dead load at bottom of. span-— Fabrlc SW x Length
Equivalent UDL = (DL top “DL bottom)/2

Load Paralle to fabric = I‘LJD}_.X sin(slop) 4

Load Perpendicqylgr.‘fo.f_akric = UDL x cos(slop).

Dlrectf'FEns;on Y & &
@RVb-r Load Paralle x Span x snu’(s]bp.]
@RH, b= foad Paralle x’Span x cos(s?op}

. Catenary Tension: 4
“Hgrizontal Reactlon. H = WL’\??(8d) = Load Perp x Span”2/(8d)

@RV,2&b =47 mn(s‘lqpl
@RH,a&b = H x cotlsiop)
Vertical Rmtlon V/# WL/2 = Load Perp x Span / 2
@RV,a&b = Hx cos(slop)
@RH,2&b = H x sin(slop)

15 M
0 m

275 m

0.08 kN/m
0.22 kN/m
0.15 kN/m
0.09 kN/m
0.12 kN/m

0.81 kN
1.08 kN

11.23 kN
6.76 kN
8.97 kN
0.90 kN
0.72 kN
0.54 kN
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Dead loads on King Post from Cupola:
Cupola SW = SW x Area (12m x 2m)/4 = 0.05 kN
Fabric SW = SW x Area(12m x 2m)/4 = 0.60 kN
Angle of cable connecting Cupola to King Post = 45 degree
@RV,b = DL (Cupola + Fabric) = 0.65 kN
@RH,b = RV,b/tan(45 degree) = 0.65 kN
Total RV,b = 8.94 kN
0.5RH,b = 6.48 kN
RV,a = 3.74 kN
0.5RH,a =

4.76 kb

Check fabric deformation: : )
0.41 kiNim

Catenary Tension = Total Catenary Tension / 27.5m =
Adopt Fabric Elastic Modulus, E = 540 kN/m
Fabric stretch = Catenary Tension / Elastic modulus x fabric length = a0 mm
Fabric sag angle = cos”- | ((Fabric + stretch)/2 / (Fabric/2)) e 2.2 degres
Deformation = Span/2 x sin(sag angle) = 292 mm, ¢
Live Load:
Live loads on King Post from Cupola: -
Cupola LL = LL x (12m + 2m)*2/4 : = 7.00. kN
Angle of cable connecting Cupola to King/Post = . 45 degree
@RV,b = DL (Cupola + Fabric) : = 7.00 kN
@RH,b = RV,b/tan(45 degree) = “7.00 kN
Wind Load:
Ultimate Wind Load Fabric .l'.}ef_omiar.imn:
Windward Face:=.
Initial Guess of feliric:deformation = [17 m
Calculatedsfebrit deformation basetl on tensiol in fabric = I.16 m
Cifferefice: = 0.0l = 0, therefore Okay
Leeward Face: "
Iﬁifia] Guess of febric dgfePmatan = 0.95 m
Calculated febrjé defotimatior based on tension in fabric = 095 m
Difference s - = 0.00 = 0, therefore Okay
Serviceability Witith Loatt Fabric Deformation:
Windward Face:
To'gontrol fabric deformation under SLS to d = 0.70 m
Calculated febric deformation based on tension in fabric = 0.70
Difference = 0.00 = 0, therefore Okay
Leeward Face:
Initial Guess of febric deformation = 057 m
Calculated febric deformation based on tension in fabric = 0.57 m

Difference = 0.00 = 0, therefore Okay
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0.k RV.L

E : Local Pressure

an=15m
RH,a P

/I\

RV.a

Serviceability Limit State:

Movements of marquee should be acceptable and not be affecting functiafis of the structura undér SLS feads

SLS Design Wind Pressure, pz = 0.12 kRa
Fabric span = | S
Length of segment of fabric at top of span = 10 i
Length of segment of fabric at bottom of span = 275 m
Windward Face:
Wind load at top of span = pz x Length %' Cp fg {Zone A) ’ =
Wind load at bottom of span = pz xlength wCpfig (Zonep) [ =
Additional Wind load at local area =7z x/Length x 0.1b x Cﬁg(LQ\sa! aneA)
Equivalent UDL = (WL, top # WLho‘rtcm)/Z + WL, Locah‘span =
Catenary Tension: [/ _
Horizontal Reaction, H & WLAZI(Sd) = UBL x Span"‘?!{&d) = -65 kN
@RV,a&= H ¥ siglslgp) ‘ = -39 kN
@RH.28b =i :Sc-ms{sfop) = -52 kN
Yemcalﬁeactlon V =WL/2 = ynlL xSpan fl = -12 kN
@RV, a&b H x cos(slop) = -10 kN
Q QRH a&b = H x sm(slogz = -7 kN
' o Total RV,b = =30 kN
0.5RH,b = -30 kN
RV,a = -30 kN
0.5RH,a = -30 kN
Check fabric deformation:
Catenary Tension = Total Catenary Tension / 27.5m = -2.38 kN/m
Adopt Fabric Elastic Modulus, E = 540 kN/m
Fabric stretch = Catenary Tension / Elastic modulus x fabric length = 66 mm
Fabric sag angle = cos®- | ((Fabric + stretch)/2 / (Fabric/2)) = 5.4 degree
Deformation = Span/2 x sin(sag angle) = 702 mm

-0.74 kN/m
-2.04 kN/m

-1.63 kN/m
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Leeward Face:

Wind load at top of span = pz x Length x Cp,fig (Zone B) = -0.46 kN/m
Wind load at bottom of span = pz x Length x Cp.fig (Zone B) = -1.28 kN/m
Equivalent UDL = (WL,top + WL,bottom)/2 = -0.87 kN/m

Catenary Tension:

Horizontal Reaction, H = WL*2/(8d) = UDL x Span”2/(8d) = -43 kN
@RV,a&b = H x sin(slop) = -26 kN
@RH,a&b = H x cos(slop) = -34 kN
Vertical Reaction, V = WL/2 = UDL x Span/ 2 = 57 kN
@RV,a&b = H x cos(slop) = . -5 ki
(@RH,a&b = H x sin(slop) = . -4kN
T Total RV,b = 21 kN
05RMb e | -19 kN
RVas 21 kN
0.5RH.2 5 -19 kN°

Check fabric deformation: 4
- 136 kiNfim

Catenary Tension = Total Catenary Tension / 27.8m =
Adopt Fabric Elastic Modulus, E : = 540 kN/m
Fabric stretch = Catenary Tension / Elastigmniodulus x fabric length = 43 mm
Fabric sag angle = cos”-| ((Fabric + stretch)/2 / {Fabric/2)) = 4.4 degree
Deformation = Span/2 x sin(sag angle) - = 569 mm
Ultimate Limit State:
ULS Design Wind Presstre, pz = 0.54 kPa
Fabric span n ¢ = I5m
Length of'segmentf fibric at top of span : = I0m

= 275 m

Length of segineitioffabric at bottom/f spap.

Windward Fage: y N

W¥ind load at top of spefi = pi--x Lengi:h x Cp.fig (Zone A) -3.46 kN/m

Wind load at bottgfn 9fSpani= pzx Length x Cp,fig (Zone A) = -9.5 kN/m
“Auditional Wind loarf at l6kal aréa = pz x Length x 0.1b x Cfig(Local-ZoneA) -16.6 kN

Equivalent _l-},Di.'; =WLop + WL bottom)/2 + WL Local/span -7.59 kN/m

Catenary Tepsion: /

Horizontal Reaction, H = WL*2/(8d) = UDL x Span*2/(8d) = -182 kN
@RV,a&b = H x sin(slop) = -110 kN
@RH,a&b = H x cos(slop) = -146 kN
Vertical Reaction, V = WL/2 = UDL x Span / 2 = -57 kN
@RV,2&b = H x cos(slop) = -45 kN
@RH,2&b = H x sin(slop) = -34 kN
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Total RV,b = -64 kN
0.5RH,b = -90 kN
RV,a = -64 kN
0.5RH,a = <90 kN

Check fabric deformation:

Catenary Tension = Total Catenary Tension / 27.5m = -6.6 kN/m
Adopt Fabric Elastic Modulus, E = 540 kN/m
Fabric stretch = Catenary Tension / Elastic modulus x fabric length = 184 mm |
Fabric sag angle = cos?-I((Fabric + stretch)/2 / (Fabric/2)) = 8.2 degrée
Deformation = Span/2 x sin(sag angle) = 1465 m.rr__l
Leeward Face: _ : .
Wind load at top of span = pz x Length x Cp.,fig (Zone B) ; = -2.16 kN/m
Wind load at bottom of span = pz x Length x Cpfig (Zone B) i = -5.94 kN/m
Equivalent UDL = (WLtop + WL bottom)/2 s 7 1 = -4,05 kiNlm
Catenary Tension: .
Horizontal Reaction, H = WL*2/(8d) = UDL x Span”2/(8d) N -120/kN
@RV,a&b = H x sin(slop) = -72 kN
@RH,a&b = H x cos(slop) = 9B, KN
Vertical Reaction, V = WL/2 = UDL x Spandi2. = 230 kN
@RV,a&b = H x cos(slop) ¥ = 24 kN
@RH,a&b = H x sin(slop) 4 i w -18 kN
B Total P T -48 kN

0.8RH,b = -57 kN

. RVa = -48 kN

0.5RH,a = -57 kN
Check faliiic déforfhation:
Catenary 'I:én_;sioh-‘: Total Catenary Ténsionh27.5m = ~4.4 kKN/m
AdoptfFabsie Elagtic Modulus, E 4 ( / = 540 kN/m
th_ric*S__tketch = Catenary Tengon'/ Blastic modulus x fabric length = 121 mm
Fabiric sag angle = cos_f-‘-ﬂ:((‘!:ab}ic + stratch)/2 / (Fabric/2)) = 7.3 degree
/Deformation = Sp_an/l2l-‘x '-s'in(saguénglé) = 947 mm
Wind Load£n Kiﬁg Pess Above Roof Line:
Average King Post Diimeter, d = 1.0m
SLS Wind Igad = pz/X d x Cfig = 0.1 kN/m
ULS Wind load = pz x d x Cfig = 0.6 kN/m

Wind Load On External Walls:
SLS Wind load = pz x b x Cfig/2(half curcumference) = 1.3 kN/m
ULS Wind load = pz x b x Cfig/2(half curcumference) 6.0 kN/m
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Load Combinations:
. 1.2G+1.5Q

2. 09G +04Q + Wu Ultimate Limit State
3. 1.2G+04Q +Wu
4 G+Q
5. Ws (50kph) Serviceability Limit State &
.—.:\\._ » ‘i\
Multiframe Model: 0L f -
All cables are model as tension members & _‘\:;-_-:._-:?"" . k’Q\‘__ ) 4
\". I/.'
) §
=3 v
-

Loadings:
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2.0.9G + 040 + Wu

7 oT
oT .
9 10

3. 1.2G + 040 + Wuy
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5. Ws (50kph)

SUMMARY:
Case King Post, N @18 Cable,Nt* | 6xWall Posts, Nc*
I. 1.2G+ 1.5Q 3 kN 2 kN
2. 0.9G +0.4Q + Wu 91.1 kN 47.5 kN
3. 12G+0.4Q +Wu 48 kN
4 G+Q I kN
5. Ws (50kph) -2 kN
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KING POST:
King Post is a laced 351x351 column consisted with 4x@48.3x2.9 Tube chord with #26.9x2.5 Tube diagonals@45 degree
Assess King Post design capacity to NZS3404:1997

Axial Loadings:

Dead load SwW. = 3.3 kN
From Multiframe Analysis:

1.2G+0.4Q +Wu = 82.7 kN
Nc* = 86.66 kN

Nominal Section Capacity: (Section 6.2)
For @48.3x2.9 Tube

Element slenderness, Ae = (do/t)(Fy/250) = 15.66

do = 48.3 mm

t = 2.9 mm

fy = 235 Mpa - |
Aey = 82 > 15.66 , therefore be=b, fsrm factor kf = |
An = 1652 mm*2 (4 x §48.3x2.9: Tubes)

Ns = 388.2 kN '

Nominal Member Capacity: (Section 4.3)
Slenderness ratio of a main component (8.4.2.13

Effective Length Le,m= KeL R, W 0:8 g
Ke = | 1 a2
L = 0f m

rxory = _ 1&'mm

(Lelr)c = 7%

Slenderness ratio. afa Jaced compresion member (6.4.2.2)

Effective Length Lem® Kel _ = 155 m
Ke = | ' -

& P E 15.5 g7

reory = LN76.2 mm

Lelr = ot _ 8787

Déx(lelnc = of W70

(Le/r)m = 87.97

Modified mgmber sléﬁderness (6.4.3.2)

(Le/r)bn = V(Le/FinA2 + (Le/r)cn2 = 101.2

Take ab = |

oc = 0.52 (From Table 6.3.3(2)

Nc = ac x Ns = 2019 kN

@ = 0.9

BNc = 181.7 kN > 104.2 therefore, Okay
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Transvers shear force (6.4.1)
V* =TT (Ns/Nc - 1) * N¥/ An >= 0.0 N*

0.01N* = 0.87 kN
V* = 3.06 kN
Nc* = V¥/cos(45 degree) = 4.33 kN

Provided 2x@26.9x2.5 Tube diagonals, okay by inspection
Provided 4M20 Grade 8.8 Bolts at King Post joint, okay by inspection

CABLES:
From Multiframe Analysis I.QNt (¢=ﬂ.2)
@16 Cable,Nt* (1.2G+0.4Q+Wu) = 93 kN '_ 148.5 kN
@12 + @16 Cables,Nt* (1.2G+0.4Q+Wu) = 34.9 kN -

= 17.45 kNfsable || 855 kN

PERIMETER POSTS:

Okay

oKy

Critical actions is when wind at ©=0, Cfig = 0.9. Cfig = 0.63 is u_s_éd in Multiframe analysis for cugrall drag force.

Therefore conservatively factor the load from analysigfor 1.5 to account for critical scc—_fiar_iaz

From Muitiframe Analysis: al
48.0 KR

16xWall Posts, Nc* (1.2G+0.4Q+Wu) = |
y = 3.0 kiyPost'
16xTie Down Strap, Nt* (1 2G+04@%Wuwd'5s = 458.6 %N ¢
v | = 29.9 WiN/strap

Provided @60x3 Grade $235 Post, '_'Cfbkay by inspectioft | _
Provided Tie Down Strapévith 2500kg working loath, thetefore Okay

Tie downystrap [s fi%ediback to 2xSoil Nails, therefore

1.5 = 4.5 kN/Post

1.5 = 14.87 kN/strap

Minimum pulhoutpernail @45 degree’ o & = 7.4 kN/Nail

{Maximum tension }_qr:t&‘lh fabeic fim ultimate wind load:
Qatenary Tension: ) 4 :
Horizontal Reaetipn, Hi= WLA2/(8d) = UDL x Span*2/(8d) = -182 kN
Vertical Réaction, Vi& WL/2 = UDL x Span / 2 = 57 kN
T* = V(HAZt VA2) £ = 191 kN
Ultimate fabric strength = 3 kN/5cm
Length of fabric at top = 10m
Total strength = 3kN/5cm x (5m/0.05m) = 600 kN

F.O.S = Total Strength/T* = 3.14 acceptable, therefore okay
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CUPOLA:

Cupola is a truss frame consisted of two parallel chord trusses spanning |2m each side supported by 4x@14 Cables
The parallel chord truss consisted of $48.3x2.9 Tube as chord member with $26.9x2.5 Tube diagonals at 45 degress

Loadings:

Roof tributry width per truss = 25 m

Dead Load Fabric 0.008 kPa X 25 m = 0.01 kN/m
3\ 0.1 kPa X I m = 0.1 kN/m

Live Load Lighting = 1.0 kN/m

As the cupola’s supporting cables will be slack under wind uplift. Roof wind load vdill be resistedt by tension in the ﬁb'ﬂ;' ._
around the cupola o \

Span = 12 m
UDL, 1.2G+1.5Q = 1.63 kN/m
M* = UDL x Span"2 / 8 = 29.38 kNm
V*=UDL x span /2 = 9.792 kN
?48.3x2.9 Tube Chord:

Truss depth = 05 m
Effective depth = 0.45 m 4
Axial couple = M*/ Edepth = 65.28 kN

Top chord is restrainted by transvers me___mber at 2.0m spacing

For ©48.3x2.9 Tube

Element slenderness, Ae = (do/t)(FfZ50) == 1566

do = 48.3 mm ]

t = 2.9 mm g

fy = 235 Mpa

Aey = 82 > ) “15.66 , therefore Ge=b, -‘('Qrm factor kf=1
An = 1652 fmAL (4%.048.3x2.9 Tubes)

Ns = 388 24kN W

Effective Length Leym® Kel & N- 2m

Ke 9 % ! &

Iy = 2490

eory = - 16 mm

(Leir)c ™ = o Q4 125

Take ab = Gk

ac = 20476 (From Table 6.3.3(2)

Nc = ac % Ns A = 184.8 kN

@ X = 0.9

@Nc ' = 166.3 kN > 65.28 ,therefore okay
$26.9x2.5 Tube Diagonal:

Nc* = V*/cos(45 degree) = 13.85 kN

Le = 06 m
($26.9x2.5 Tube Diagonal okay by inspection



ECO adding 'enginuity’' to building projects

CALCULATIONS Page [9
Client: Flaming Phoenix Entertainment Ltd (Zirca Circus) 13 Nov'I5
Project: MBIE - Multi Proof Application Project No. 15180
GUY PEGS:

The marquee is stabilized by 8 Guy rods and each rob consisted with one @12 cable and one @16 cable. Both cable fixed
dwon to the hold down bracket with 6x@45mmx|400mm soil nails into the ground

[Bmm folded plate | o | 7

' |
N e o 6x 45Diax1400 _
R — /= . |Long soil nails ..

Loadings:

From Multiframe Analysis: ) f

@12+@16 Cables Net =" [349 kN QW

T*@45 degree s T = 349 1 (Resisted by 6 soil nails)

e

T*@45degree for each Nall

-\’_
F

S.Q'\-kl;l'lNail < 7.4 (perimeter hold down governs)

— |I
Soil Nail;, |- 4

Base on prevmus pgg puII out tests, thé nﬂmn spstain significant portion of loads before the soil start to yield. And the

load cnntahﬁust@- increase until t‘ﬁ&pa |$.fu||)' Tift off the ground.

ng need*:o b}-. remain steady }maer Svenﬂcéablllty loads.

- -
I

'-T’erimet'ér Post Hold ‘E}ewﬁxlgas‘eﬁéverns:
“ULS pull out requwﬁéﬁ.ggil'@% degree
SLS pull outs€qUired per nail @45 degree

7.4 kN/Nail
2.9 kN/Nail



Eco adding 'enginuity' to building projects

CALCULATIONS Page A1
Client: FLAMING PHOENIX ENTERTAINMENT LTD (ZIRCA CIRCUS) 16 Nov'I5
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:

Site:

Inspected By:

I. All aspects of the final structure are at a safe distance from power lines & other hazzards.
. Ground pegs' pull-out testing results meet the minimum requirements .
. Hold down straps on walls are in place and adequately tensioned
. All ropes, and guy wires are sound

. Emergency exits are in place, operating correctly and are wit_hm]robsti-uuion

2
3
4
5. Fabric is tensioned and not prone to ponding
6
7. Escape routes are clear of obstruction

8

. Exposed ropes and stakes adjacent to exits and entrances arg,marked and/or roped off

0

. All locking pins and bolts are in place and secure ]
10. All structural supports are sound without cragks or s’gnlﬂcant dents and ngt ove'swessed
I 1. Eaves connection joints are securely lpcked homig
12. No unrepaired tears in fabric are present
13. Walls are securely pegged and/or sedured
14. The king posts are independenglyf gu)reﬁ wbere appropriate |
15. Suspended weights are evently‘ digtriblited and do not ou‘a:rload the structure, no excessive

weights suspended from rogf beams Gtcs.

16. Wind anemometer is. lnsmiled and the lnstruetme(ms are mgood working orders
17. Final all-round visgial cljebk to satisfy that tent isieretied securely

Comments:

Aok T wa]




@CO adding 'enginuity’ to building projects

CALCULATIONS Page A2
Client: FLAMING PHOENIX ENTERTAINMENT LTD (ZIRCA CIRCUS) 16 Nov'l5
Project: MBIE - MULTI PROOF APPLICATION Project No. 15180

RECOMMENDED MINIMUM CHECKLIST FOR EQUIPMENTS
This list is not exhaustive and is meant as guidance only.

Inspection Date:

Location:

Inspected By:

1. All ropes are checked for fraying and anything with over 20% fraying shall be disﬁar_de&
2. All roof and wall covers are checked for tears and repaired in accordance with the

manufacturer's recommendations.

3. All repairs to load bearing structural members are according to manyfacthrer’s instructions
or certified by a qualified structural engineer.

4. All wire rope are checked for fraying and thimble loop integrify.

5. All brackets are checked to ensure they are sound and securé:

6. All non-galvanised steel are checked for sign of corrosign.

7. All welds are checked for cracks.

8. All steel sections are checked for kinking or bayring.

9. Safety wires on all ridge poles are checked for sothidnéss and secure fixifig. ,

Comments:
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Tent Diameter 35m - Antennas 10x10 - Ring Diameter 120cm - Cupola (1+10+1)

Tensodenda diametro mt. 35.00 — Antenne o mt. 10.00 x 10.00 - Ring diametro cm 120

Cupola mt. (1.00 + 10.00 + 1.00) x 2.00 — H. 11.00 — H. 12.80 - h. 4.00
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Bolt M24x200 cl.8.8 2
BULLONE M24X200 ¢l 8.8

Proprietd di Anceschi Alberto e Paolo snc.
Riproduzione o divulgazione vietata a termini dilegge

Tel.0S22 683949 F
e-maif .anceschi

x 0522 B47p40 ..
@anceschil  www. anceschiit

5 Pigtio 40x4  Dish 40x4

4 Piatto 60x5 Dish 60x5

3 Bullere m24x200  Bolt M24x200| 4

2 Tubo 848x10 Tube 48Diax10 16 |Fe 560-C EN 10 10

1 Tubo #48x3 4 |Fe 360-C EN 100 =218
Pos. Codice Denominczione Name Q.14 Materigie Note
™ ™ Material

ANCESCRLALBERTO E PAOLO snc Progetto: CARPENTERY FOR TENT 835

CARPENTERIA MECCANICA . o

42010 RIO SALICETO (Rf) Vio G. Morconi ,15 Cl|eﬂte. FLAM!NG PHOEN'X ENTERTA!NMENT LTD

Weight

Kg:

=®

Title: King Post Joint

_FILE 2 135.01.002.00_00 | Des'gner: Anceschi Enricg

| Dote: 17/07/2012

135.01.002.00_00 | sea 30

| Piece: 4
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/00

488.5 ,
455.8 1

&TQNDO @24 ﬁQ @

24Dia S2352.2

Proprietd di Anceschi Alberto e Paolo snc.
Riproduzione o divulgazione vietata a termini di legge

4 Tubo londo 24 Round Tube 24Did |
| 3 Piotto 130x10  Dish 130x10 1
2 Piotto 130x10 i
| i Piostra sp.6  Plate sp.6 1 |Fe 360-C EN1007
Pos.| Codice Denominazione Name [0 i3 Materic e | Note

|
DAY

ANCESCHLALBERTO E PAOLO snc Progetto: CARPENTERY FOR TENT ¢35

CARPENTERIA MECCANICA _ '

Ty QaSais e oz BapgebT S Cliente: FLAMING PHOENIX ENTERTAINMENT LTD.

e-mail .onceschléonceschlnf WWW. cEeschm

Weight - I FILE n= 135.01.003.00__00 | pesigner: Anceschi Enrico

Kg: Title: Base Plate bote; 1707 /2012
—_— — /

=6 135.01.003.00_00 w130

Piece: 4
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1600
2

, 0
| q
(=]
[+v]

ﬁ*_
plate sp.6 6
PIATTIO SP.5 AT T
g =l
[v5
#u-amqs

4 Q
Round Gradefe/

TONDO &

feJb

)
@ | 3 mG X :12%
‘fii‘g g "

R,
4-._1_!9

e-mail .ancescl

ANCESCBLALBERTO E PAOLO snc
\ géggEggEmc@r%Cgé)Nl\%Ac Marconi ,15

Tel. 0522 695948 Fgx.0522 64
hl@

7540 .
anceschit  www, anceschili

Progetio: CARPENTERY FOR CIRCUS 35

Cliente: F . PHOENIX . ENT

Welgnt
| Kg:
e

=@

Titolo: RINGS
Title: Rings

LOFILE o 135.04.000.00_00.dwg | Des'gner: Anceschi Enrice

Date: 09/07/2012

Piece: 4

155.04.000.00_00 scoe1:18
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Length

Lunghezza sistema 400

Lunghesza Maleriale

&1

o

18dia Round
londo 218

=780

(2&;2(\-}’{. ALRFRIO F PAOLO snc
CARFENTERIA MECCANICA
\ 42010 RO SALKETO (Pis R

Va & Morcor

Tel 0527 £49949 2. 0527 €47E40

e-mail .onceschi@anceschiif www. anceschiit

Cllenie: F. PHCONEIX

Progetto: CARPENTERY FOR TENT 35 m

. ENT

We'ght

Kg:

=&

Fre 1 135.05.000.00_00.dwg

Title:Pole 4m Pipe 60diax3

Designer: fnrice

152.05.000.00_00

bate: 09/07 /2012

Scale: 1:8

Piece: H6
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SET COMPOSTO PER TIRANTI
S'QLLE'/AME/\/TO ANELLI DI SCORRIMENTO

For Lifting Rods with Rings

CAVO R/L @14 (129 KN) TIPO AZN 636 AC

(/_\Ngzé'cm;ALBERTo EPAOLO snc
CARPENTERIA MECCANICA
42010 RIO SALICETO (RT) Vie G. Marconi ,15

Tel.0522 698949 Fgx 0522 647540 .
e-mail .anceschi@anceschiit www. anceschi.it

Progetio: SET COMPOSTO PER TIRANTI

Cliente: Flaming Pnoenix entrateniment

Weight

Kg: Title: Lifting Rings

=@

FLE n: 135.0C.000.00

Desigrer: Enrico

155.00.000

Date:

Scote: 1:30)

Plece:













MA

Newcastle

Measurement &
Analysis Systems

University

School of Civil Engineering and Geosciences

Newcastle University
Drummond Building
Newcastle upon Tyne
NE1 7RU

CERTIFICATE OF TESTING

Job title:
Client:

Sample ID:

Batch No:

Test type:

Number of tests:
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From: John Gardiner
Sent: Tuesday, 15 Decemb
To: Murray Usmar
Subject: FW: Zirka (

Q’\s from our review

U for the chat yesterday, 1 do appreciate your time. You asked for some comments on the fire
rcus.

Please be aware that these were never sent out for a reply, these were just what we initially saw and this is from the
file note and have been sent in good faith and with the best intentions:



e 5.1 - Fire alarm is non compliant with NZS4512 for installation, inspection, documentation and testing,
including test certification. There is no reaon the design cannot be specific. If the sound system is used
for warning NZS4512 has requirements for microphone control, wiring and listing and monitoring.

e 5.1 - Fire alarm operation turns lights off — why?

s 5.1 - Para 2 — emergency lighting description doesn’t comply with F6 — more than 250 people so 20m
doesn't apply.

o Wil flood lights comply with NZBC for duration, location and illumination on features and signs? If
generator supplied, note start-up requirements.

e Management procedures (manual operation of exit signs, door release) will need to be approved as part
of the evacuation scheme and by BCA as part of consent. Management procedures required?

s The seating area is a concealed space as it would not normally be visible to those seating on it? Is the
500kW evacuation starting point then valid (eg Bradford stadium fire for an example).

o Does bleacher seating comply as a mezzanine floor for evac and fire service access as required in VM27

e 15.3 - Tent volume modelled as 6731m3, not actual 8013m3. Why? Guess itsizas this done to fit Brisk\
limits to avoid FDS - maybe? Y 4 p

e B risk model. The min/max dimensions in B risk assume a single slopingsfoofigThertent slopes.in bot

it 3 be ‘equivalent.
)r the ring fire.

o Calculate tent volume based on actual tent shape and B Risk m

o If the seating area is in the main tent, it needs to be within the vo

e  B-risk printout not included for under seating fire. What ve pe an
2 sided spilt plume the width of the seating. K

& inthe evac calc (ng

A6t

Where is tenability criteria measured from, and g
required until they are clear) h__
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From the photos, the tent flaps “hif g
down to the ground. The fulll width caly _
best only the section that i clear tall can be use y half width. Report S5.5 gives it clear t03.4*

1.8m which is to low.

d
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From: Darrel Cheong
Sent: Tuesday, 15 December 2| p.m.
To: Jeni Hou

Cc: BensonZ@redco.co. nz
Subject: FW: Meetin

; Dravid McGuigan; Theofanis Kostas
¥ 11am [UNCLASSIFIED]

HiJeni

dbllam. Please s head office at 15 Stout Street, Wellington tomorrow and register
thg reception on

Qlow with Benson, | have read the Fire Engineering Design Report by OnFire
atisfied with the evacuation plan & procedures (Item (c) in the email by Benson
' report.

monitoring procedures and your Quality Assurance records for the routine assembllng/dlsassemblmg These records

will provide MBIE with more grounds that the objectives of Clause B1 (of the New Zealand Building Code) can be
met.

If you have these information handy, please bring them to tomorrow’s meeting.

Otherwise, we look forward to seeing you tomorrow.



Let me know if you have any other queries.
Kind regards

Darrel Cheong
GRADUATE ENGINEER

Building System Performance Branch, Building, Resources & Markets

Ministry of Business, Innovation & Employment

Darrel.Cheong@mbie.govt.nz | Telephone: +64 (4) 901 8527
Level 5, 15 Stout St, Wellington 6011 | PO Box 1473, Wellington 6140

BUILDING
PERFORMANCE

Bl 3 MINISTRY OF BUSINESS,
h INNDVATION & EMPLOYMENT
b

TR NA WHARRY I
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From: Jeni Hou [mailto:je circus.com)
Sent: Thursday, 14 Jagitiary 2016 3:25 p. m
To: Murray Usmar

Cc: Paul Johnso

Ulti Proof final Nnents

Question One: The evidence of testing for the high-tension wires and the replacement of
sidewall stripes.

The Zirka Marquee supervisor checks all the components of the marquee carefully before each
erection.
The marquee is of standard manufacturers specification.



ALL RIGGING, SHACKLES, PEGS, FITTINGS and FASTENINGS were supplied with the tent,
by the manufacturer, to their specifications. In the event of any items requiring replacement,
they are replaced to the same specs, by our rigging company, Shaws Wire Ropes of
Cambridge. All fittings and shackles are standard, off the shelf and safety rated. Support email
has forwarded from Shaws Wire Ropes.

Question Two: Emergency Lights

Copy of specification of emergency light units that explains how they work in the event of power
loss they go onto battery backup mode, include layout of where they are positioned in marquee

Spec attached, setting up plan attached as well as the equipment operatjng brocedure.

Question Three: Wind Monitoring

The link to the Metroffice weather reports and how we get nitification / warnings.as well as real
time monitoring, plus real time on site wind speed monitor by Tour Manager

Meanwile, we constantly monitor Met Service throtgh iriternet and tex alerts for,weather
warnings.

We keep a high quality anemometer on site @t afi.times. The realify i that'the tent cannot be
erected if the wind is in excess of 30km/hy(8mi’s). It only meets its windrating when fully erect,
tensioned, and closed. We are therefqre vety cautious abouf wiid sifength, for safety of staff
and equipment. |

Once the tent is up and secured with sidewalls in place} itis rated for 120km/h.

We have also instituted a company pelicy that we won'h.run '@ show if the wind is in excess of
90km/h.

Specification of the wind anemometer
WS3083 Professional Weather Station (photoiattached)
Specifications: _

- Qutdoor tefiiperature range --- -40.0°C to'+ 65.0°C (-40°F to +149°F)

- Indoortemperature range --- 82C 1.+ 50.0°C (32°F to +122°F)

- Humidity tange --- 10%40 98%/( 1% resolution)

- Rain volyme display --- 0te 9999mm, resolution 0.3mm (if rain volume < 1000mm) or 1mm (if
rain v@lume > 1000mmy}

-ANind speed --- 0 10.160 km/h

- Barometric piesstire =-- 300hPa to 1,100hPA (inHg, mmHG or hPa) with 0.1hPa resolution
-lkight --- 0 to 200k Lwx

- UV Indgx -4 teud 2

- Transmiission tange --- up to 100m (330 feet) line of site

- Power'¢onsunjption --- receiver 3 x AA batteries, transmitter 2 x AA batteries

- Data storage capacity --- 2 weeks at 5 min intervals up to 3 months at 30min intervals

Question Four: Tent peg pull test on new sites

Zirka Circus will undertake to complete a “Peg Pull” test on all new sites. We will undertake to
do sample of two tests on new soil based grounds as and when they arise, and hold log of



results.

Our circus is going to show in Wellington from 23rd February to 6th March. As you mentioned in the
meeting, you'd like to set the goal of approving our application by our showing in Wellington, and if this
can happen, it would be SO VERY appreciated!

Looking forward to hearing from you.

Kind Regards
Jeni

Jeni Hou \
Managing Director 0
Flaming Phoenix Entertainment Ltd (Zirka Circus) Q

s
http://www .zirkacircus.com \
Please Note:

New Address: & Q
L 2
P. O. Box 28093

Rototuna
Hamilton 3256
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WS3083 PROFESSIONAL WIRELESS WEATHER STATION WITH USB
UPLOAD, UV INDEX & LIGHT METER

Operation Manual

About This Manual
Thank you and congratulations on selecting this professional weather station. We are positive you will enjoy
the benefits of accurate weather readings and information that our weather stations offer. This manual will
guide you step-by-step through setting up your device. Use this manual to become fam|l|ar with your
professional weather station, and save it for future reference. [

Important! .,

Warranty and Support i N , :

We warrant our products to be free of defects in components and wommanshnp, Under normal useand service,
for one year from the date of original purchase. For product supporf. and warranty claims please coﬂtact the
following: 4 , 9 — O

f 4 - s
4 .

e Purchased in UK/EU: As many issues can beé res‘ulﬁ‘of {ncorrect setup please contact our local
distributor Greenfrog Scientific www.greenfro@iscientific.co.uk and theif team wni B&happy to help.
Genuine faults can typically be diagnosed w;thout reqinnng the unit to be ‘returnad and replacement
parts sent quickly if needed. all <

.'I V)

¢  Purchased in AUSTRALIA: As many isgues tn be a result of ihcdrrec‘t seti.up please contact our local
distributor Monax Test & Weathés MWW n'fonaxtestandwegthg__com 9y and their team will be happy
to help. Genuine fauItS'can typlcaﬂv be diagnosed wtthéut reguiring the unit to be returned and
replacement parts sent qu1ckiy If needed. .._:... b

*  Purchased in NEW IEA!.‘ANB‘ As many issueg can ‘baa Tesult of incorrect setup please contact our
local distributor: Sczéntrﬂc Sales www. suenhf‘fcaalesdm nz and their team will be happy to help.
Genuine fapits camtypréally be dlagnosed withou\: ¥&tjuiring the unit to be returned and replacement

parts sent| qu:kﬁflf needed. f
s &

.

For all otherg pleasé :ontact the seller whc sold you thls item.




Getting Started

The WS3083 Professional Wireless Weather Station includes a base station (receiver), a transmitter unit which
includes solar panel and light sensors, one wind direction sensor, one wind speed sensor, one rain gauge, one
mounting tree, one USB cable and a downloadable PC software package.

Weather Forecast™
Barometric Présur® |
Barometnt?t&nd -d’-”
Date |, J B
Memagy (/'
Tline s
\_\I naéor Hulmldny
lMoor’femperature; g
(" a/” Traftsmitter Low Battefy \.[coﬁ
P o A ¥ ’.[0 JDutdoor Receptloﬁ eon
.'{ \"‘11’ Outdoor ﬁ'tmdn}% ‘7\
¥12. Outdop Tegﬂaé(a ure~ ’
13. Wln@ ire
14. W|n EK
154 Wiﬂ‘dex\‘-
fﬂ Ramfai’ -
19, Light )

5
-

—

?90 r-.*:-;’F“ AW R

\-

Note: The presence of the "Alarm-On icon" < means that the particular alarm has been enabled.



Important Notes

System Start
Insert two LR6 (AA) size batteries into the transmitter first. The LED located in the middle on the front of the
transmitter will illuminate for 4 seconds, then go off and begin to flash intermittently (approximately every 48
seconds). If the LED does not light up or stays on permanently make sure the batteries are inserted the
correct way.

Insert three LR6 (AA size) batteries into the Base Station. The console will illuminate for a few seconds with
all the display segments illuminated for checking. After this the Base Statlon wﬂl make an initial
measurement and start to register the transmitter (the Outdoor Reception Signal |con\ \yaﬁ’ be turned on). Do
not touch the Base Station before the outdoor data is received or the outdaor seﬁsorieaming mode witk.be

terminated. When the outdoor transmitter has been registered the Base Statlnn will'automatically swm:h T,

the normal display mode from which all further settings can be adjusted by zhe usen

Positioning : - =

Once you have verified that all of the components of the weather stzmon are working they can. be poi]tloned

in their permanent places. Before permanently mounting maké™tre that all the components work properly

together at their chosen mounting or standing Iocatlons. If therefa appear to be pngblems, with the~ 4133 MHz
radio transmission they can mostly be overcome by movmg ithe mountlng Iocatlons _

Note: The radio communication between the recejver, and trafsmitter in an open he!d can )'each a distance of
up to 100m providing that there are no, mterfenng obstacles such a¢ blxlfdlngs, *rees, vehicles, high
voltage lines, etc. Radio interferences siich'ds PC sCieens, radios or TV sets, chp sin bad cases entirely cut
off radio communication. Please take “this ifo consideration gien choosfng standing or mounting
locations. < :

Reconnecting Lost Signal >

If no outdoor weather data is dlsplayed as a result of loss of slgna¥ ‘during set up, mounting, changing of
batteries in the transmittemgr pluggang or unplug,gmg cab‘les, s1mp|y press and hold the DOWN key for 4
seconds then release. Afterfhis the Base Statiofiwill make ahl initial measurement and start to register the
transmitter (the radjg. Jeceptioniicon will be turnéd: bn)‘D{J #iot touch the Base Station before the outdoor
data is received (thTs [may, take several minute€ier the, outdoor sensor learning mode will be terminated.
When the outdeqr transrmtter has beag. reglstered the Base Station will automatically switch to the normal
display mode fro;n whu:h all further settmgs cafy be adjusted by the user.

If UV/LIght readlngs are lost press and hold the 1Reset button on the underside of the solar panel for 4 seconds

ﬂ':en relea'se | Then reset the cossoleas above.

Note. When replacmg batterres i’ ;he tnansmltter wait two minutes before re-inserting for a proper reset.
Wmd Direction = '

b fGﬁ the edge of the wmd darectlon sensor, there are four letters - “N”, "E”, ”S” and “W” representing the
»directions Ndrth East South and West. The wind direction sensor has to be adjusted so that the directions on
~ the sensgf arg ma’cthlng your real location. A permanent wind direction error will be introduced when the

wind dlrel:tr(m sensoris*not positioned correctly during installation.

Baftenes ¥

G_m_od quahf_y__ non-rechargeable Alkaline or Lithium batteries are recommended and will receive an appropriate
trickle charge from the solar panel.

Note: Many rechargeable batteries are 1.2V and as such are not suitable for this unit which requires 1.5V
batteries. Rechargeable batteries also often leak their peak charge quickly which can cause reduced



transmission range. As such we recommend avoiding the use of rechargeable batteries.

Note: The performance of Alkaline batteries can be significantly reduced in colder environments resulting in
loss of signal. In this case we recommend the use of Lithium non-rechargeable batteries in the transmitter.

Note: Incorrectly inserting the batteries may cause a fault and invalidate the warranty so take care to insert
them with the correct polarity

Low Battery Indicator

The transmitter low battery indicator may illuminate when temperatures afe
10-35C. This does not necessarily indicate low batteries and will switch off once the
this range (also see note above on the use of Alkaline batteries).

ifside the range of
‘effipefgture returns to

Setup — Sensors
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Anemomet

Mounting the dual wind sensor holder
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Mounting the rain sensor

WS3083
~6-

Ll
@
Thermo-hygro sen ;h solar panel

Fix the whole set to a pole
with the two adjustable hoops

o



He
l(/(_
g

e The anemometer’s cable is connected to the input on the wind directi

n seidor.

¢ The wind direction sensor’s cable is connected to the input marked W Qmo-hygro Sensor.

* Therain sensor’s cable is connected to the input marked Rain on the solar -

e The solar panel’s cable is connected to the input marked Rain on.ffie thermo-hygro sensor.

The solar transmitter

The solar transmitter makes use of solar energy to powe th rutijents it is cogpected
) \7

LR6 (AA) size batteries. For the solar transmitter to fupgtog,p , make suge t olar recs
transmitter are exposed to sunlight and the connectors @, cable se ly plugged in. For
sauthern hemispher u you reside in the

best results face the solar panel north if you resi
northern hemisphere.

WS3082
=



Setting Up

The base station has six keys for easy operation: the MENU key, UP key, DOWN key, ENTER key, HISTORY key
and the ON/OFF key.

Note: Keeping the UP or DOWN key pressed when setting certain units will increase/decrease digits in greater
steps.

The setting procedure can be exited at any time by either pressing the HISTORY #e
30-second time-out to take effect.

B waiting for the

The basic settings can now be performed as follows:

ing and you will be in the
40 set the value. Level 1

&s follows:
e Zone setiing Country Time Zone setting
-1

Poland 0

i < Slovakia 0
| L 4 Spain 0
ingdom \ Sweden 0

0

-1
ite -1
Albania 0 Switzerland

ustria g 0 Bulgaria +1
Belgium 0 Estonia +1
Croatia 0 Finland +1
na 0 Greece +1
Cirance 0 Latvia +1
- 0 Lithuania +1
0 Moldova +1
0 Romania +1
0 Turkey +1
Norway 0 Ukraine +1



Date
% MEMORY

"8, Ge-@-

TIME

20:08 s

Press the MENU key twice to select the DATE section, the DATE section digits will ;g,&rt ﬂushmg Press the
ENTER key to shift the display between the following parameters and press the UP or DO\W ke? to change the

value:
e Date Format
e Year
e Month
e Day

e Time Alarm
After editing the Time Alarm it can

r o - /

be enabled or disabled b \pre‘}s?rngN/OFF while the, hm:ar bi*[nlnute of

the Time Alarm is flashing. An alarm symbol S appeah m\t]g\e Tm‘le display se'ctlonfmdlcat'mg the alarm
function has been enabled. Note: Press any key to muj.e the) qlarm b h

oo -Z___.l:'
¢ i x

Note: Alarms can also be set for most of the weaqher‘v_arlabrés (see below for, ms;ruc‘hons on setting). When
a set weather alarm condition has been tr[ggu‘ed th‘.a\t, particular alarm 1Eﬁull #olnd for 120 seconds. The

corresponding value, ‘HI AL” or “LO

AL” and ﬁma!htm symbol will flashuntlf tﬁe father condition no longer

meets the user’s set level. When the aldrm is snhndmg press any kexdo mis\\e’che’alarm

(-\

j o

\‘—.- '\\

Note: Because of the preset defauj!‘gettmgs it may not be nec?sar&- for the majority of users to perform any
further basic settings - eiéept ¥or Relative Air Pressuré, ee béﬁow) Changes, however, can be easily

made as below. ?

C—l .}'

Pressure

.

ﬁgﬁ*-z{m “oh

“Fpress the, MﬁNU k@ thies times to select the PRESSURE HISTORY section, the PRESSURE HISTORY section
digits wﬂl‘@\gﬁ ﬂ%hmgh Press the UP or DOWN key to select the bar graph time scale (either 12 hrs or 24 hrs).

shlng

ss tl'?é key a fourth time to select the PRESSURE section, the PRESSURE section digits will start
ess the UP or DOWN key to change between Relative and Absolute air pressure.

Presstﬁ‘e{NTER key to select the following modes, then press the UP or DOWN key to set the value:
e  Pressure units of measurement - hPa, mmHg or inHg (default hPa).

e Relative pressure value -

if you are significantly above sea level you will need to calibrate the air



pressure reading to allow for your altitude. To do so make sure you have selected Relative as
above and change the pressure reading to match with a local benchmark such as the local air
pressure provided for your area on the Met Service or Bureau of Meteorology websites. If
Absolute pressure is selected, skip this step.

e Pressure high alarm (press ON/OFF to enable/disable). If the alarm is enabled, an alarm symbol

< appears in the display.

e Pressure low alarm (press ON/OFF to enable/disable). If the alarm is enabled, an alarm symbol .
appears in the display.

e Maximum pressure value (since last reset). Resetting the maximum pressure value - when both the
pressure value and MAX icon are flashing, hold the ENTER key for 3s, the maxnmum pressure value
will be reset to the current reading.

*  Minimum pressure value (since last reset). Resetting the minimuth, prgssm'e value when botfithe
pressure value and MIN icon are flashing, hold the ENTER key for 3sk the miimum pressure value'__'.
will be reset to the current reading. Fd 3, '

Weather Forecast

Press the MENU key five times to select the TfNDENCY s.et':tion the TENDENEZY séctibn' digits will start flashing.
Press the UP or DOWN key to select the tenderity (not generally requmed as this will adjust automatically over
a few days as the unit collects data and beg{ns for{a:astmg) '

Press the ENTER key to select thefoﬂowmg modes, then press; ﬂ'\e Ullor DOWN key to set the value:
e Setthe pressure threshold frary 2-4hPa (default 2hEaj
e Setthestorm threshcid frord 3-9hPa (deﬂiult 4hPa)

Note: The predictiogni@ for rhe upcommg 12 - 24 hours and ‘does not necessarily reflect the current weather
situation. It calculat‘as dithe basis of the presvure changes that have occurred during the past 24 hours the
most likely wegther forecdst for the upcbmmg 12 - 24lhours. The weather forecast predicted has a probability
of 70%. Thls.me;ns that observed over a perlod ofseveral weeks, 7 from 10 forecasts for the upcoming 12 - 24
hours will, be corregy. Observmg the forecast ‘fdr only a few days is not sufficient to draw any conclusions with
Irespe(ft to aCcuracy

_.--Not"e& on' Y‘h"e pressure sénsitiv'ity Q'étimg"for weather forecasting
The pres.sure threshold can be §BL.L0 suit the user’s requirements for weather forecasting - anywhere from

"2 QﬁPa (default 2hPa} Aregs* mat experience frequent changes in air pressure require a higher setting

compared tof@reas wtg_er_e t_hé air pressure is stagnant. For example if 4hPa is selected, then there must be a
fall or risgi}n §_{ribressyré"uf at least 4hPa before the weather station will register this as a change in weather.

N{ptes on ‘the storm threshold setting

The storm ¢ reshold can be set to suit the user’s requirements for storm forecasting - anywhere from 3-9hPa
(default 4hPa) When there is a fall below the pressure threshold within any given 3 hour period, the storm
foret‘astmg will be activated and the clouds with rain icon as well as the tendency arrows will flash for 3 hours
indicating the storm warning feature has been activated.

-10-
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Indoor Humidity

HlALg

)

TEMP QLoAL

e

F
]

Press the MENU key six times to select the INDOOR HUMIDITY section, thedNDQOOR, HUMIQYI'Y section gdigits

will start flashing. Press the UP or DOWN key to change the hum1d|ty high a1&rm (press ON/OFﬁ tol’.“_‘-

enable/disable). If the alarm is enabled, an alarm symbol 4 appears |n}hhd|sblay !
5
Press the ENTER key to select the following modes, then press the UP! or DOWN key to set the vak:ie
e Indoor humidity low alarm (press ON/OFF to enable{dlsab[e} If the alarm is enatﬂed an alarm

symbol ﬁ appears in the display. )

e Maximum humidity (since last reset). Resettlng Ihé maxuﬁum indoor hdmldlty value when both
the indoor humidity value and MAX icon arg’ flashmg, fold the ENTER kéy ;fo‘r 3s; tﬁe maximum
indoor humidity value will be reset to the curréht reaffing.

e Minimum humidity (since last reset). Resattmg-the minimum indgi#! hurﬁtd;t\( value when both
the indoor humidity value and MIN 1con are flashing, hold the ENTER key fdr 3s, the minimum indoor
humidity value will be reset to the cncrnnt‘ readlng

.
|

Indoor Temperature™,

Press the MENU key seven timgh o select the INDOOR TEMPERATURE sectlon the INDOOR TEMPERATURE
section digits will start flashmg Press the ‘UP or DOWN keyito. cpap_ge the temperature unit between C and F.
ol D
Press the ENTER key to selbetfhefollowmg modes - /
e Indoor ten;perature hlgh alarm (press ON!OFF to enable/dlsable) If the alarm is enabled, an alarm

symbol| i appgars in the display.q
. lnqdor Ternperature low alarm’ {press ON/OFF to enable/disable). If the alarm is enabled, an alarm

X sym’bpl Q appears in the display.
. Ma’x;mum temperature Isince last réset). Resetting the maximum indoor temperature value -
) wheﬁ both the indoog L'emperature value and MAX icon are flashing, hold the ENTER key for 3s, the
“SEaximum mdoor teg‘npefalure Value will be reset to the current reading.
> ) Minimum temperature' (sinte last reset). Resetting the minimum indoor temperature value - when
_ i f both the mdcmr t’empefature value and MIN icon are flashing, hold the ENTER key for 3s, the
== minimggm |r(dioor t(fmperature value will be reset to current reading.



Outdoor Humidity

"‘:L'GL' . )

similar to Indoor Humidity above.

Outdoor Temperature

Press the MENU key nine times to select the OUTDOOR TEMPERATE
section digits will start flashing. Press the UP or DOWN key to(¢
Temperature, Wind Chill and Dew Point.

e  Temperature unit display C or F. )
e  Qutdoor temperature high alarm (g

alarm symbol d appears in the di

rtheturrent reading.
tipg the minimum outdoor temperature value -
. \ icon are flashing, hold the ENTER key for 3s, the
eset to the current reading.

h --x"'«". or DOWN key to change the UV high alarm (press ON/OFF to enable/disable). if the alarm is
enabled, an alarm symbol < appears in the display.



The UV Index has a scale of 1-12 as follows:

Extreme: 10, 11, 12
Very High: 7,89
High 5,6
Moderate: 3,4
Low: 0,12
Wind -
WIND N Direct Y )

NW Q"“"'p NE et - ‘ \

12y, |

\ kmh -ﬁl < N .
sw iy e _

S \ A Y ‘-;:'

Press the MENU key eleven times to select the WIND SBCT.IOI'\\ the WIND section dsg[tswdl stare ﬂashmg Press
the UP or DOWN key to shift the display between Avera,gewmd spéﬂi and Gust (defaLHt Auerage wind speed).

Note: Average wind speed is the average speed uver the48 second period bet\ween srgnal transmissions. In
gusty conditions this may appear as though witid speed is being under, {égorted as1ow winds and high winds
are averaged across the 48 second mtewal Setting wind speed 4o Gus': wlli “display the maximum wind
speed during the 48 second perlod Wthh canipften be more meanu'(gful i these conditions.

Press the ENTER key to select the followmg modes, then press the UP ofDOWN key to set the value:
e Wind speed unltSwseletﬁbetween km/h mph, rrr/s imo'cs, bft.
e Wind speed h|gh' alapm(press ON/OFF t§. enabfe/dlsab|e) If the alarm is enabled, an alarm symbol
< appeagsin thad+splay
s  Wind d|rét:tmn~alarm (press ON/OFlf,to anabia,t‘dlsable) If the alarm is enabled, an alarm symbol

Q appears mthe display. g v
. Mamrnum wmd speed (smce last reset) »Resetting the maximum wind speed value - when both the
" Wind s‘peﬁd value and W icon are ﬁashmg, hold the ENTER key for 3s, the maximum value will be
{ _r“eset to the current readmg

Press the MENU key twelve times to select the LIGHT section, the LIGHT section digits will start flashing. Press
theUP or DOWN key to change the light intensity display mode between W/M?, FC and LUX.

Press the ENTER key to select the following modes, then press the UP or DOWN key to set the value:
e Light intensity high alarm (press ON/OFF to enable/disable). If the alarm is enabled, an alarm

-14-



symbol . § appears in the display.

e Maximum light intensity value (since last reset). Resetting the maximum light intensity value -
when both the light intensity value and MAX icon are flashing, hold the ENTER key for 3s, the
maximum light intensity value will be reset to the current reading.

Rain

RAIN
1h

ﬂﬂ'“'“

Total rain). Note: The 24h setting resets at midnight each day.

Press the ENTER key to select the following modes, then press & fe Ul
e Rainfall units - select between mm andinch. “. |

e  Rain high alarm (press ON/OFF to enable/dis#b
appears in the display. s

e Maximum rainfall (since this was last regét).

¢ Clearing Total rainfall - when bt { idithe W .-E_\:_-"T' EAR are flashing, hold the
ENTER key for 3s, the Will b ;240 WeeK, and Month rain values will be
reset to zero automatica b

Memory

I Q ss the DOWN key to toggle backwards to see
1P press the UP key to see more recent weather
pinding time will be displayed in the time section area

ry Default Settings

ss and hold the UP key for 20 seconds to reset all settings to the default settings.

~15-




PC Connection

An important feature of the WS3083 is the capability for the recorded data to be downloaded, stored and
displayed on your PC.

Data Storage

The Base Station allows the internal storage of up to 4,080 complete sets of weather data with time and date.
These data sets are stored in non-volatile ring buffer memory (EEPROM) and will not be lost in the event of an
interruption of power supply (e. g. change of batteries). When the memory capacity of the weather station is
exhausted the oldest data sets stored will be overwritten by the new ones.

Data Recall
Certain weather data or setting values can only be read out, processed, a

Software Download
Note: No CD is contained with this unit please download the lates
Guide by entering the link below into your browser’s address bar:

mulus software and Basi allatio

http://www.aercusinstrume

This software allows the display, storage, and printing af;
data to be uploaded and displayed on a website.

http://sandaysoft.com/forum/

Cumulus has a comprehensive Wiki and Sup m for any software ¢
http:f‘;’wiki.sandaysoft.com/an:n Page 4

Note: To get accurate surfiseénd ¢
in the boxes providedsin t4e cenfre of the Station
can be found here: -

-16-



Trouble Shooting

Problem

Solution

I am not receiving any outside data.

Check that batteries in both units are fresh and fully charged.
Alkaline batteries slow down and freeze in colder temperatures
which leads to signal dropouts so we recommend Lithium batteries
in colder climates. Also avoid rechargeable batteries as many are
1.2V (standard 1.5V required) and they also leak their peak charge
quickly even if they are 1.5V.

Put the batteries in the receiver lass resync.
Check that the transmitter is not
the receiver closer to the transmitter,
batteries and wait for a fe

picked up.

My wind speed appears to be under
reporting.

‘a';"_- d peripd between transmissions. In
edr.as though it is under reading.  Set

gusty weather this ¢
his to Gust (see Min

rfrom the rain gauge and check for spider webs etc
piding the tipper’s motion.  Tip the tipper back and
iy should register as 0.3mm on the console if it is

g, correctly (remember the transmission interval is every 48
so allow sufficient time for the console to register the tips).

On rare occasions wind can enter the rain gauge from underneath
and cause the rain gauge’s tipper mechanism to tip and register false
rain readings. In this case mount the rain gauge on a flat surface or
mount a plastic plate under the rain gauge to prevent the wind
entering.  Insecurely mounted sensor trees can also sway in strong
winds and cause false rain readings.

“1F=




Specifications

Outdoor data
Transmission distance in open field: Up to 100m (line of site)
Frequency: 433 MHZ
Temperature range: -40Cto +60C
Resolution: 0.1C
Measuring range rel. humidity: 10% to 99%
Rain volume display: 0-9,999mm
Resolution: 0.3mm {if rain volume < 1,000mm) =
1mm (if rain volume > 1,000mm) 'i g 1

Wind speed: 0-160kph o IRy O
Light: 0-400k Lux A W
Measuring interval thermo-hygro sensor: 48 sec
Measuring interval UV and Light sensors: 60 sec - . v
Water proof level: IPX3 o N
Indoor data ®
Measuring interval pressure / temp: 48 sec . - !
Indoor temperature range: 0C to +60¢ '
Resolution: 01c j
Measuring range rel. humidity: 10%1:0@9% ol F .
Resolution: 1% “
Measuring range air pressure: 300-1 ,1BDhPa (8.85-32. 5|nH'g}~ N
Resolution: %, 0.1KPe P )
Alarm duration: W2g'sec ol
Power consumption
Base station 3XAA 1.5V patiEgie
Remote sensor: 2xAAlL.5V Hatteried

Gpnt?é__ct Taformation

."l
Purchased. i |n UK/E]J Please cofitact our locai dnstrlbutor Greenfrog Scientific www.greenfrogscientific.co.uk
and thahr team ‘will be happy to help, _ Genuine faults can typically be diagnosed without requiring the unit to
be returmzd arid replacement paft&sent*qwckly if needed.

g lefchasb.d in AUSTRACIA P{ease contact our local distributor Monax Test & Weather

\ ._www monaxtestandweather.com.au and their team will be happy to help. Genuine faults can typically be

“Higgnosed wmlgout re’qunrmgfhhe unit to be returned and replacement parts sent quickly if needed.

Purchase& |n NEW IEALAND Please contact our local distributor Scientific Sales www.scientificsales.co.nz
and thelr 1;am with be happy to help. Genuine faults can typically be diagnosed without requiring the unit to
befetumed and rep1acement parts sent quickly if needed.

\

For all othefs please contact the retailer who sold you this item.

~18-




EU DECLARATION OF CONFORMITY

Hereby, Aercus Instruments, declares that this Wireless Weather Station (Model: WS3083) is in compliance
with the essential requirements and other relevant provisions of Directive 1999/5/EC. A copy of the signed
and dated Declaration of Conformity is available on request from contact@aercusinstruments.com.

COUNTRIES RTTE APPROVAL COMPLIED
@ All EU countries
| ]

&&

This handbook may contain mistakes and printing errors. The information in n regularly ch
and corrections made in the next issue. We accept no liability for technical fistakés or prifiting errors - or th
consequences.

WS3083
-19-
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EMERGENCY LIGHTING

W
R LS o
ok 1\51“’” .

[ e

Twin LED
Floodlights ~, ~
Emergency LI%tmg ¢. (

\'k'r/f X
Part Number: GR30L "::‘\“_. b %
A D
\J\ d
2 x 3 High- PowerediéBs?!omdmg excellent hg'ht \
output of 2 x 235!{.1@ s / «*
y =
Extremelgl@h(‘wg(gh ‘and versatile r_ N
Weaﬂ;@?ﬁl;\ﬂlees rated < (( ff" 9 LS Applications
g ¥ L2 o L. include:
‘ ﬁf‘owﬁém Xcess of2 hourg o em%ency lighting e ; P TR e
--,; O .,, d battery low H 48 exterior emergency
wscharge of battery =il = - Offices
. Test switch 1o p éha aﬁ ual autonomous testing s : vFactalids &

tlonlmder regular conditions e . Warehouses
- Residential
buildings

m’power



SPECIFICATIONS

www.mpower.com.au

Service

PART NUMBER GR30LED
LIGHT SOURCE 2x3WLED
FUNCTION Non-Maintained
BATTERY High-Temperature Nickel Cadmium
BATTERY PROTECTION From overcharge & full discharge
CHARGER Dual Rate
EMERGENCY DURATION Greater than 2 hours
POWER CONSUMPTION (MAX) 10 VA
OPERATING VOLTAGE 240V AC
FREQUENCY 50Hz
INDICATORS / CONTROLS Battery charging LED / Test Switch / battery fault LED
EMERGENCY ILLUMINATION 2x235Im
IP CLASSIFICATION P65 b .
= = ] = = [
ENVIRONMENT Outdoor 8
TEMPERATURE RANGE 0 to 40°C
RELATIVE HUM!DITY 0 tO 95% = - ']
—————— S - EE— T -
CONSTRUCTION MATERIALS Bayblend FR3010 Transparent Polycarbona"!e % v
_ - -
WEIGHT 20409 h.
L = \_-!.
LEGEND CO-Solid c./@.c Co0Grey  feds ITENSITY CUMMARY (cd)
e . C-Plp Cutpun
DIMENSIONS 7 Gemmal g CHJE  C45 C6T5  C90 Lumens
~{/ . ANV o 2
Mounting holes e \3 < S 1o.gh 574 | Lso 553 555 521
¥ - “Pm N g o Wssag 535 520 458 151
= (] Gl p }q‘;‘._ Wy 539 496 529 510
. " 2500 736 805 489 534 423 25
P Wha0gl T7i1 650 448 400 443 '
A A &Y 25 632 416 401 380 307
L ey 40.0 337 354 497 40.5 424
}n O 7450 327 355 796 470 365 329
----- — = | B 500 356 391 309 309 282
y o v 550 336 278 266 282 271 256
. ‘-.;- 600/ 387 318 244 227 223
R ";,’ . 650 313 310 273 169 199 246
P - 700 201 15.0 254 15.4 204
:m‘r 9 » 7500 140 130 157 139 169 15.7
e o ol ] 800, €5 105 110 110 112
il h ~a N > 850 48 S1 58 56 51 64
I‘\é.:.?"lw - U o0 27 29 31 24 22
Y - b A Y ) ZONAL LUMENS AND PERCENTAGES
w II" Battery/lamp. . - L N ) 20ne Lumens % Lamp ‘% Luminaire
G ) e AN 5 I P
'hstbunon Wi o 0-80 1352 N/A 715
\ i'.' ! 0-80 181.8 N/A 96.2
—— oS 2 40-90 1052 NiA 55.6
¢ b - 50-90 467 NfA 247
i 0-180 72 NIA 38
" 0-180 1890 NeA 100.0
o= B =% & NEW ZEALAND
Y 4. & Y
# AUSTRALIR NSw | g7 aw WA NT- AGENT Alckand . =
iliamsgh Road Unit 2/ 14 Hook Street Unit 2/10 Mordaunt Circuit ~ Powerhouse ALBANY
“h: 1300 7 004 LEBURN CAPALABA CANNING VALE NT Distributors ey
ﬂﬁu@mpower com.au f’( 2563, QLD 4157 WA 6155 2/34 Benison Road Fax: 09 415 8160
wvily.mpower.com.au (LN UAR788 4500 Ph: 07 3823 4933 Ph: 08 6254 2211 WINNELLIE i
S 505 3702 Fax 07 3245 1327 Fax. 08 6254 2299 NT 0820 Wellington
e O\ Ph: 08 8947 0027 ZalVerd, plrcet
Head Office ~4fiC USA T North QLD TAS Fax 08 8547 1126 LOWER HUTT
9 Mosrael Pla b 'ﬂ.'nns 3 4&5 Unit 5, 59 Pilkington St Unit 3/ 94 Central Ave Ph: 04 586 6188
ROWVILLE \ ' /0-72 Pym Street TOWNSVILLE DERWENT PARK Fax: 04 586 6088
VIC 3178 o DUDLEY PARK QLD 4810 TAS 7009 Christchurch
Ph: 03 9763 0555 = SA 5008 Ph: 07 3245 1276 Ph: 03 6272 4590 29 Birmingham Dnve
Fax: 03 9763 0577 Ph: 08 8269 0674 Fax: 07 4723 5143 Fax: 03 6272 4690 MIDDLETON
Fax: 08 8269 1671 Ph: 03 335 0639
Fax: 03 335 0641
Stored )
mer;
gency Portable
Green
Projects
Military
Conversion

m power




Emergency Light Positions




New Emergency Safety Equipment

Exit Signs

Place over each exit as before. Also staff exit at back.

Must be switched ON when power is on (town power or generator). Must be
switched OFF before generator is off.

Check that they stay on when power is off, before inspection.

Emergency Lights

Place on each kingpole as in diagram. Make sure they light towards
emergency exits.

Must be switched ON when power is on (town power or generatfor). Must be
switched OFF before generator is off. _ -

Check that they stay on when power is off, before inspection.

Alarms

Only need charging once a month. Green light oncharger on when fully
charged.

Always plug in computer.

Test both before inspection.

Extinguishers

Front exit. Place behind entrance §¢reens, one near sognd desk (Dry
Powder), one on opposite side (Water) '

Rear. Place behind side curtéins oijieach side.

Must have signs



From: Jeni Hou [ma

Cc: Paul Johnson
Subject: Fwd: Riggi

Hi Murray,

)

Please Note:
New Address:

P. O. Box 28093
Rototuna
Hamilton 3256

ilto:jeni@zirkacite

Sent: Thursday, 14 January 20 f" o.m. O
To: Murray Usmar

7o O

Please se support email below \jaw‘s Wire Ropes in Cambridge.
' ¢
(\\ :\
5&9

Flaming PHGCnTE:

amnment Ltd (Zirka Circus)




---------- Forwarded message ----------

From: Alan McDonald <alan@wireropes.co.nz>
Date: Tue, Dec 22, 2015 at 12:01 PM

Subject: Rigging and inspections

To: "jeni@zirkacircus.com" <jeni@zirkacircus.com>

Hello Jeni,

With regards to our conversation this morning, I can say that we have been supplying you lifting, lashing
and rigging gear on a regular basis. We have on occasion replaced damaged or worn equipment.

We have had an account set up for Zirka Circus since 2012 and have dealt with r a number of ye \
prior to this on a cash sale basis. C
&m

As discussed we will be happy to do another inspection on your marqu pment next time you dre in
Hamilton and look into a formal regular inspection process for tl%

be \\O

Alan

SHAW'S WIRE ROPES LTD.
29 m“"ﬁ‘*)ﬂi
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Sent: Tuesday, 16 Febfliary
To: Murray Usmar e
i R

and Maintenance Bob\)f Zirka Circus
Hi Mujs ¢ @
e& attach O;@\d Maintenance Booklet as you required.

ntertainment Ltd (Zirka Circus)

http://www.zirkacircus.com

Please Note:
New Address:

P. O. Box 28093



Rototuna
Hamilton 3256

---------- Forwarded message ----------

From: James Finlayson <james@zirkacircus.com>
Date: Tue, Feb 16, 2016 at 12:45 PM

Subject: FW: ZIRKA CIRCUS

To: Jeni Hou <jeni@zirkacircus.com>

------ Forwarded Message

From: Anceschi Alberto e Paolo <info@anceschi.it>

Date: Tue, 3 Jun 2014 10:19:26 +0200

To: <shauns@redco.co.nz>, James Finlayson <james@zirkacircus.com> @

Subject: ZIRKA CIRCUS

Good morning,
we send you the Operator’s and maintenance Booklet of Zirka Circus.

We are your disposition for every other question and demand.

Best regards. K
< .

Elisa Anceschi

(A«éﬁc\a}u-smo EPAOLO o
CADDGITIA MICTRICA

ANCESCHI ALBERTO E PAOLO SNC
Via G Marconi. 15 — 42010 Rio Saliceto {RE)
Tel. 0322 699949 —Fax 0322 647540

E-mail: anceschi@anceschi.it < mailto:anceschi(@an
WWW.anceschi.it <http://www.anceschi.it/>
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"ANCESCHRNALBERTO E PAOLO s

CARPENTERIA MECCANICA

Via G. Marconi,15- I- 42010 Rio Saliceto (RE) -Italia

OPERATOR’S AND MAINTENANCE BQOKLET '

FOR THE 35 M DIAMETER CIRCU&RUCTURE Q

*

0 \\Q
¥ N4
\

&& Rio Saliceto, 30 November 2012

ANCESCHI ALBERTO E PAOLO SNC Via G. Marconi, 15 — 42010 Rio Saliceto — RE- ITALIA
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1.1 INTRODUCTION

This booklet contains all the instructions for correct installation, as well as those relating to the purchased
product.

In the event of its not being perfectly clear and understandable, please contact the company Anceschi
Alberto e Paolo s.n.c.

The company Anceschi Alberto e Paolo s.n.c. reserves the right to make~ariy émendment hereto at any time
following the natural evolution of product quality, without having to provitie prior noticesor update’ this
booklet. '

The information and details in this booklet are exact andupdated at the time ofigoing to préss.

In case of any differences being found, to eliminate'any deubt, contact AnceschiAlberto e Paolo s.n.c.
directly. '

Before starting assembly and using the product; carefully follow thefechnitalinstructions in this booklet as
well as all indications shown.

This booklet, including all the pubfications attached theretdy muste kept in an accessible place, known to
all operators and the personnel.assigned to maintenancg, ésae:nbly and disassembly operations.

The customer must-make sufe that:

o The booklet is {ised in such a way as not tddamage it.

e Parts aof the bboklet are not torn Glit, removed or rewritten.

o The Bpokletds kept in protedted areas; away from damp and heat.

e [ Inthe event of the bookiet belhg #mended, that an updated copy be sent to assembly, disassembly
and/pr maintenance/operatdgs, and that the superseded booklet be eliminated.

. The safety regiifations and the instructions for use and maintenance contained in this booklet do not
cancel gr reglace those required by the applicable legislation of the country where the structure is used
and which the User must stringently abide by.

ANCESCHI ALBERTO E PAOLO SNC Via G. Marconi, 15 — 42010 Rio Saliceto — RE- ITALIA



2.1 TECHNICAL AND IDENTIFICATION DETAILS

MANUFACTURER: ANCESCHI ALBERTO E PAOLO S.N.C.
VIA G. MARCONI, 15
42010 RIO SALICETO RE
ITALY
TEL. 0039 0522 699949

FAX. 0039 0522 647540
email: info@anceschi.it

YEAR OF MANUFACTURE:2012

¢
BUYER: FLAMING PHOENIX ENTERTAI?%@ \0

ZIRKA CIRCUS
P.O BOX 7178

3247 HAMILTON - @
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The structure fe %;hnical-dim isional characteristics shown on the attached tables:

1-2-3-4-5-6
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3. PRECAUTIONS AND RESTRICTIONS DURING USE

2)

3)

5)

7

8)

9):

3.1PRECAUTIONS DURING USE

Prevent transit or standing of unauthorized persons near the structure and/or during assembly or
disassembly. In this respect, fencing off and monitoring the area occupied by the tent is mandatory.
Only authorized technical personnel wearing legally required personal protection equipment
should be allowed to enter this area. The assembly and disassembly area of the structure can be
compared to a building site. Consequently, all related safety precautions. should be taken in
accordance with applicable laws.

Carefully assemble all the structural components, checking their structutal integrity and corfect
positioning after assembly. ' '

Make sure that when lifting frameworks no excessive stresses, seizing up or anomglous njpvements
occur to the lifting mechanisms. :

On a daily basis, check correct pre-tensiopinng apd integrity of the cableg.andbther structural parts
of the tent. :

Checking the fastness of tlie anchor figif¥ts after fixing to the'ground is mandatory. To do this use a
certified torque meter and@bide by the static calculafion.

After assembly, no paft of the structure miist He_resrioved and/or modified. Certifying the correct
execution of tént assembly is mandaterwititthe aid of qualified technicians able to issue to the
user suitahle docu_m_entation at the end of eagh assembly operation.

Beforg'Use, check the integrityiof all the structural parts, with special attention for those located in
the topparts of the teyit, asithese, in case of accidental movement, could represent a hazard for
the liser.

In casg Gf.any doubit;'only use the lifting and leveling devices after a careful check has been made
by qualified technicians.

Do not tamper with any construction part of the structure and abide by the maintenance schedule.

10) In order to always comply with the safety regulations, the user must carry out the tests required by

law within the expiry dates.
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11) Do not use electrical devices without proper safety markings (CE, IMQ mark or the like). Before

each assembly or disassembly operation, make sure that any electrical devices used are in perfect
operating condition and that they are correctly supplied.

12) In case of any faults affecting the electrical appliances, call in qualified personnel to operate in

1)

2)

4)

accordance with the safety regulations required by applicable legislation.

3.2 RESTRICTIONS DURING USE

The technician who performed the structural calculations has iniposed restrictions in accotdance
with specific climatic conditions: wind and snow. In sucl¥ circumstances, the usemmust strictly
follow these instructions, even if not expressly contemplated by the static calculations.

In case of snow higher than 10 cm., the show, If being performed, miust Be intéfrupted and the
public must be evacuated. Afterwards, remoye the snow using watét jetg.and by increasing the
temperature inside the tent. Do not cligfit®on #he"roof of the tems as §niyry to operators could
ensue. :

In case of wind over 50 Kinjh, the shéw, if being perfaimed;imust be interrupted and the public
evacuated. In order to préventihazardous situations;_:t_he'anchor points must be strengthened and
the perimeter of the tent'mgst be opened, remfoving thi sheets from opposite positions. This way,
the surface affectefl by the'wind is reduted @nd the pressure of the wind on the structure will
remain belowlthe'valuﬁs fndicated on tha caltulation report.

In order th camiply with the aboveit is' best to acquire a wind gauge, widely available on the
market; otherwise, contact tfig weather office on a daily basis.
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4. MAINTENANCE

1)

2)

3)

4)

5)

6)

7)

8)

4.1 GENERIC INSTRUCTIONS

If the structure has to undergo the applicable regulations regarding public shows, it will necessarily
have to undergo yearly structural and electrical tests by qualified personnel who will issue suitable
documentation and reports.

To ensure utmost security, only ever use spare parts supplied by Anceschi Alberto e Paolo Snc; any
claims will be invalidated in case of use of non-original spares made by other€orfipanies.

In case of the structure consisting of electrical parts, make suretfjese aye integral and in goot!
working order: electrical components which are worn in apy way mist be immediately replaced.
Using the structure or part of it with faulty or damaged cab}_es and/or sockets and{ar p'I'ugs_ is
forbidden. ' '

At the end of assembly, power MUST be interripted§d all the electricaliappatatus of the structure.

Using any chemical products to clgan thé.tert fabric is forbidde, Inbhifs respect, it is best to use a
detergent made specifically for PVCighich can be supplied ofprequdst directly by Anceschi Alberto
e Paolo s.n.c.

In case of cleaning mlaghings being used, bhh} uge professional brushes of the soft type so as not to
damage the falific. Before washing, make suréthe floor on which the fabric rests is flat and even so
as not to damage the fabric. '

Dufing assembly and disassembly, the tent must never be dragged over the floor as this movement
would catise irreparable ﬁémage- tp the fabric. After disassembly, the tent must be carefully dried
and placed on a flat and even surface. Make sure it is not wet, to prevent the formation of mildew
on the fabric.

During téntassembly, disassembly, cleaning and transport, always make sure this is not dragged on
therfloolidoeshot rub against rough surfaces and does not accidentally come into contact with
sharp ohjects that could damage the waterproof surface or the basic textile structure.
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1)

2)

4)

1)

2)

7

4)

5)

4.2 SPECIAL INSTRUCTIONS REGARDING THE STRUCTURAL ELEMENTS

Every time the tent is assembled and disassembled, visually check the condition of the structural
elements and connecting devices, with special focus on metal elements.

Make sure there is no rust, no corrosion nor any cracks {especially at welded points).
Make sure the structural elements have not been deformed by knocks or Wrong operations.

Every year, check the condition of all the structural pre-teﬁ._sit)n?ng elernents: textile beltsfdnd’
cables used to stabilize the antennas. If any such elements are foud to' be damaged or worri, they
must be immediately replaced. It is therefore best that the tension of the cabies znd belts be
checked daily, so the structure is always perfectly andsafelyassembled.

Check the condition of any threading, both on the-stfud*ural elements an¢hnuts ang bolts.

4.3 INSTRUCTIONS REGARDING ELE'c-S:_raic DEVICES

If the power cables are lgid on the floor, e.g..; Esphala concrete, stone floor, etc., they must be
equipped with mech'ar]iCa,I_ protection or fieavy sheath of suitable width or raised off the ground by
at least4 m. Otherwlse. if they are laid on'the grotfid, they must be buried at a depth of at least 10
cm. (

A gen_er'a\ firotection must.be put iniplace downstream of the power supply delivery point. Such
pr@iteciion miust consist of a fesidual current circuit breaker coordinated with the power cable and

' ,wiih'-:ha{i of the general@&witehboard.

The switchboard m‘usr-f‘bé ‘positioned so as not to be accessible to the public as specified in art.
752.3.4 of the G.E.I 6_':4-8.7 standard and, on the front of the panel, must have a suitable plate
indicating the mame of the owner of the structure.

The siitclthoard must be made of insulating material and, to prevent tampering, equipped with
lock anti key.

At the end of each assembly and disassembly operation interrupting power to the switchboard is

mandatory. Also disconnect the plugs of all the cables used, putting them away in a safe place, only
accessible to authorized operators.
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6) Every worn or damaged electrical part must be replaced with an identical or equivalent
component. In case of doubt, contact Anceschi Alberto e Paolo s.n.c.

7) The ground connection system must comply stringently with applicable regulations and standards.
It is important to only use the yellow/green wire and ensure the connections are safe by using
specific terminals.

8) The lightning protection system must always be operative and must be chetked daily, making sure
that the central antennas of the tent are connected tight to the intercomneétion cables and 1o
those that put the antennas into contact with the earthing rods ifith& ground:

4.4 PERIODICAL MAINTENANCE OF STRUCTURE

1) To maintain the high safety standards of the steucturg; routine daily, weakly, monthly checks must
be performed together with extraordinary inspections, to be madgin tase &ffaults or particular
atmospheric events.

2) The following must be cheglked daily:
o The fastness of the stakes livthe ground.
e The integrity aid gbrrect tension of ihe, tig rods)
e The fastngss o'i-th_e structural poles ifi the ground.

3) The followikig miust be chegked weekiy:
¢ Sfructure and tent welds:
Lo “UAnf stagnating raiifwatér toprevent rust or damaging the spread fabric.

4)  The follawing must be thecked monthly:
o integrity of dome (if an integral part of structure).
e Ihtegrity:of all tent fabrics and fastenings.
e integrity of tie rods.
e Integrity of supporting structures, both main ones and secondary ones.

ANCESCHI ALBERTO E PAOLO SNC Via G. Marconi, 15 — 42010 Rio Saliceto — RE- ITALIA



1)

2)

3)

4)
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5.1 ASSEMBLING THE STRUCTURE

Assembly must be carried out by qualified operators to be selected by the user, or whoever on his
behalf, by means of the careful analysis of the operators’ technical-professional skills. During
assembly, the user, or whoever on his behalf, must be present to check that all applicable safety
norms are abided by and that the work done is in compliance with whatever indicated in this
bookiet. Please also remember that structure assembly cannot begin without being in possession of
suitable authorization issued by the competent Bodies.

The assembly phase starts with a dimensional inspection of the assigiféthlant; gfea. Subsegmently, it
is important to make sure the ground on which the structure rests is.flat (abphalt, concrete, beaten
earth, field) without ups and downs, holes or obstacles, which must beltkept at a safe distancg. The
structure must also be assembled at a minimum distghce of 3" meters fromsoverhead and
underground power cables above and below the structure{tself. The same holds%iue fdr"any pipes
(water, gas, etc.) underneath the area involved, A détailedsplan of any such ifistailatinns should be
obtained from the providers of such utility services, '

In the event of the nature of the ground fsulijectitc’fandslides, slipery, ﬂ*iab le, etc.) being likely to
affect the stability of the structure, the us’er must notify the comg\etent Authority of the risks which
could affect the entire assembly operatlon

If, after the inspections/made, it is established ¥hat the characteristics of the assigned area
correspond to the reguiretnents at para..2), tife Warksite area must be fenced off and then the
positions of all the coltimbs, poles and ‘@nghiis poifits must be determined as described on the
attached drawdfigs. Aftetwards, the abovelelements must be positioned as specified on the
drawings a_ttach’ed tg this booklet and themithe anchors must be fastened in the ground. The next
step is t4 pasition the stay and lifting ca@bles. Afterwards, work can begin erecting the main pillars
(antenpas) angl any framéwork as shawn on the drawings. During this assembly phase, all the
op&rafors. must remain at_a §afe distance (out of range of any possible falling pillars and stay

dables):

g

6)

Make sure the m&in pillays are perfectly perpendicular by suitably regulating the stay cables.

PositicH 'fhe-:piéces of the tent as shown on the attached drawings and then fasten them to the
fietahpants. After completing this operation, lift the tent to the height envisaged by the Project,
extendit albng the perimeter and insert the perimeter poles which must be kept in vertical position
by me#ns of the tension of the tie-rods. Now proceed to assemble the perimeter tarpaulins as
shown on the drawings.
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6.1 DISASSEMBLING THE STRUCTURE

To disassemble, repeat all the previously detailed operations in the reverse sequence: Remember
to always make sure the structural elements are correctly loaded and secured on the means of
transport, to guarantee safety during transport of the tent and metal structural parts.

Abide by all the safety precautions mentioned with regard to assembly

This operator’s and maintefiance Booklet consists of 13 pagesincluding the cover page and 6
drawings.
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From: pjcircus [mailto:pjci
Sent: Thursday, 18 Febru
To: Murray Usmar '
Cc: jeni@zirkacircus.cdf
Subject: RE: Benjanjin ﬁ i.CFEE Certificate [l

CFE] eértiﬁc -'

*

& TIEFLED FESTIVAL AND “VENT EXECHTIVE
Certifiggtiorris an important step in the career track of leaders in all industries. It enhances professional

makes a statement to those with whom we do business; provides a leveraged position from which to negotiate and
build career success; and sets higher standards for our industry. For all of these reasons, it is important that the IFEA
offer a certification program.

The IFEA's Certified Festival and Event Executive (CFEE) program was founded in 1983 to provide an opportunity for
industry professionals to achieve those goals. The program has evolved significantly over the years and currently has
over 200 graduates.



From: Murray Usmar [mailto:Murray.Usmar@mbie.qovt.nz]
Sent: Wednesday, 17 February 2016 4:26 PM

To: Paul Johnson

Subject: RE: Benjamin Hemi CFEE Certificate [UNCLASSIFIED]

Hi Paul
We require something a bit more substantial than just a copy of a certificate.

Please provide a letter (on Zirka Letterhead) detailing his role and background (experience in this type of
work).

As | said in the phone call the documentation that we have refers to ‘the appomteﬁ RQyent/site manager sol
we did something on file show this. V' (i

F . \s

Regards . { | :. < H_h:: =

Murray Usmar ) W )\
ASSESSOR NATIONAL MULTIPLE-USE APPROVALS 4 f ' =) '

Determinations and Assurance Team. o
Building System Performance Branch | Building, Resources and Markets Group 7
Ministry of Business, Innovation & Employment S & 9 f

murray.usmar@mbie.govt.nz | Telephone +64 (4) 901 8365 \
15 Stout Street Wellington | PO Box 1473, Wellington 6140 (1 .

BUILDING BN
PERFORMANCE Y

From: Jeni Hou [mailita!jeni@zirkacircus.com]
Sent: Wednesdy, 17 February 2016 2: 32 p m.
To: Murray Usm‘ar 3
Cc: Paul Johrson;'Benjamin Hemi ,? b ¥
Sub]ect Beman*pn Hemi CFEE Certl‘r“&ate y

Y 'Hi, Murray, 3 f

f

| "'P}ease ﬁnd attacﬁed. the CFEE certlﬁcate of Benjamin Hemi as you required.

Kind Regards

Jeni W ) |
Jeni Hou
Managing Director

Flamlng Phoenix Entertainment Ltd (Zirka Circus)
Ph: 5'9(2)(@)

hitp://www.zirkacircus.com

Please Note:



New Address:

P. O. Box 28093
Rototuna
Hamilton 3256

www.govt.nz - your guide to finding and using New Zealand government services

Any opinions expressed in this message are not necessarily those of the Ministry of Business, Innovation

and Employment. This message and any files transmitted with it are confidential and solely for the use of

the intended recipient. If you are not the intended recipient or the person responsisiesfor delivery to the

intended recipient, be advised that you have received this message in error and that/any) use is strictly Q
Jant your co
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International Festival and Events Association
Certified Festival and Events Executive Program

Curriculum Area: Operations/Risk Management

Area Purpose

The most basic element of the industry is operations/risk management for ong.simple reason —
any festival or event is a large gathering of people. The top priority of any Grgafrwer is to ensure
that gathering is conducted in the safest possible manner. This area of instruction/s designed to
look at the basic elements of event/festival operations and risk manag¢ment from both the
philosophical and practical approaches, providing a sound foundafitn o8 knowledge in the
subject area. :

Area Objectives

1. Examine the key elements of site plan developn‘:em .

2. Review the process of soliciting, securing, ahd miinaging contracted setvices.

3. Provide a basic understanding of insurancé andsisk managemeit progedires.

4. Examine the essential role that mterp;: sonalfre}ahonshlp bu1ldmg skllls play in festival
management.

5. Generate an understanding of thewgritital crowd control, securtty, arid contingency
planning issues.

6. Review the leadership zole of oparations personnel

Key Instruction Elements (faust be covered)

A. Creation of a sitgf p}an
Learning Outcomes

e Understand the'reélationship of site’sel@stion to organizational mission
Understand thesiced to prioritize site plati elements based upon organizational goals
Undesstdnd the relationship of site plénning to security and access control
¥ndérstand the integral telationship between site plan and site selection
L‘ndew!and key servie:‘anu'. safety issues related to site planning

5 e e o

B. .. Development of & set-up cmd tear-down schedule
Learm ng Outcomes
e Understand 1hc relationship between various operational elements
. Un(?emdnd the process of creating schedules

C. BIddn i ancf Contracting Services
Learning Ottcornes
& Undgrstand which services should be contracted out
o “Wiiderstand the establishment of a bid list
e Understand the development of a basic format for bid solicitation
e Understand the process for the creation of bid specs




D.

Understand the process of bid selection
Understand the basics of a contract and the development of a standard contract format

Management of Contracted Services

Learning Outcomes

E.

Understand the need to be familiar with basic fundamentals of any contracted services
business (i.e. electrical contracting terminology, recyclable materials, etc.)
Understand methods to hold contractors accountable for services to be rendered

Key Elements of Insurance

Learning Outcomes

F.

Understand the system of carrier ratings and carrier seleci‘mu

Understand basic insurance terminology

Understand the various types of coverage and limits aiallable

Understand the basics of both issuing and receiving dddltlonal insured certifi cates
Understand the process involved in a claim being m_adc_e o=

Basics of Risk Management

Learning Outcomes

F.

Understand the necessity of specific #1sK tnanagement plans, prosedurss, and personnel
Understand the process of creating a #isk management consuous ¢ulture within an
organization

Understand the establishment ofpositive partnershigs with professional/regulatory
personnel and agencies

Relationship Building Skills

Learning Outcomes

H

Understand the wide yiriety of peoplé ifivoived in any type of event production
Understanding€hig need to relate td pegple at all levels of other organizations (i.e. the
police£hief andithe individual olficer)

Understand the need to be ethical, prafessional, fair, and consistent in all dealings
Fnderstand the relative importance of the event/festival to the people being dealt with (as
anposkd to the critical natute of issues to the production team)

UndErstand spegcialiZed skills'needed when dealing with event sponsors

Security and £frowdiC ontrol

Learnmg Outedmes!

Understandithe Bésic elements of security and crowd control

Undgéistand the establishment of positive working relationships with regulatory agencies
Wnder&tand the process of securing event perimeters and gating

Und;{srstahd standard prohibited items and bag searches

Undgrstand the creation and implementation of a credentialing system

ra



L. Contingency Planning
Learning Qutcomes
e Understand the roles of event organizations and regulatory agencies
¢ Understand fundamental contingency plan requirements: communication, designated
leadership, specialized supplies and equipment.
e Understand basic security related issues (i.e. bomb threat) and potential contingency
planning
¢ Understand basic safety related issues (i.e. fire, propane leak, etc.) and potential
contingency planning
e Understand weather related contingency planning
e Understand the creation of a site evacuation plan

J. Traffic Management

Learning Outcomes ) .
e Understand the need to focus on event access and pubilc parking {
e Understand key parking requirements and secur{!lg mecersb‘ary capacity _
e Understand basic mass transit options

K. Leadership
Learning Outcomes - -
e Understand the role of the operatmnh director in event leadét ship
e Understand the distinction betweenadniinistration/orggnizations#nd leadership
e Understand the need to developia cofiscious, naturalf’and effeetive leadership style

L. Volunteer Managemeﬂt

Learning Outcomes ‘
¢ Understand the basi¢ elements of recrhiiting and shanaging volunteers
e Understand yolunfeersnotivation, bencfis, and recognition
e Understand the dgvelopment of qualityvolenteer committees

All Rights Reserved IFEA



International Festivals & Events Association

International Festival and Events Association
Certified Festival and Events Executive Program

Curriculum Area: Project Management_

Area Purpose " Z )

Project management is the management of the project to dellver the event. It g':

concerns integrating all the areas of management suchfas marketlng design
and operations so they efficiently use the event resource§,and satisfy the
objectives of the event stakeholders. It produces dh accountable systepiused

to report to the event stakeholders, delegate tasks»t@ the event team and A
establish a control timeline. ¢ b

In particular it employs the tools of prOJectménagément to ménag(e the: '
phases of the event from the concept through the plannlng“agd{pgeﬁzratlon to
the event close down. y

Area Objectives o~ < .f"rj'

1. Apply the management scne‘ﬁcgbf project maﬁage‘gnerﬁ to event delivery

2. Understand and useHie tools of scheduling; tasking analysis, milestones,
delegation, stakeholdgr analysis, cost astlmahng and quality control

3. Undertake an eyent prajéct feasibjlity, Atudy,

4. Apply the theory ef ﬁsk management tu aII ihe management areas of
eventg™ =

5. Develop ar accountable management ‘system to deliver the events
incluging® the project plan fisk management plan and event
mahagément evaluation system

6. understand the reqU|i'ements for event management software

\

Kéy instructlon Elemengs and competency outcomes

1 Project Management and Events; Background
Learnmg_QuicOmeg
1. What makes a project
1 ‘2\H|stoq and use of project management to deliver events
1T &The phases in event management

2 Stakeholder Management

Learning Outcomes:
2.1.Create the templates for stakeholder management
2.2.ldentify the stakeholders
2.3.Understand their requirements and objectives




2.4.Manage and communicate with stakeholders
2.5. Evaluate the stakeholder/event relationship

3. Event Feasibility
Learning Qutcomes:
3.1. Test the feasibility of the event and the planning
3.2.Understand the return on investment, core objectives and intangible
measures
3.3. Scope the work and integrate all the event plans under the project plan

4. Project Tools
Learning Qutcomes: .,’?
4.1.Create a Work Breakdown Structure i
4.2.Undertake task and activity analysis and the crltlcaﬂ path h
4.3. Set milestones and create the scheduling ; N
4.4 Establish and describe the deliverables

5. Event Team P
Learning Outcomes: s 7
5.1. Establish project organization structure _.-;_'-f’
5.2.Create a delegation system basad ondellverables Ve
5.3. Establish progress reportmgfjt;r the.glent staff "W <
5.4.Develop an event checkhstsystem

2

=

»

6. Risk Management
Learning Outcomes: 4, f’ N
6.1.Understand thes mternatlonal risk manéigement standard application to
event planning and ﬂellvery _
6.2. Be able tosidentifysrisks — fIﬂéﬂCld[ op&ra’honal strategic, human error
and the ‘riggt nijss’
6.3.Creaté a riskeregister for the, event pro;ect
6.4. Embedthe/risk managerﬁent Rrocess in all areas of event
management and the event team

. 7. Ccmt;act Management

team 1 Outcomes: # &
%.1.Establisfta résounce template
) 7.2 Undertake a resmlrce analysis and procurement plan

x 7.3. Integrate the }arocurement plan with the overall event management
gchedute,

\4 Understand event supplier contract terminology

.9 Ewm& Portfollo
| Learnifig Outcomes:
». 8.4 Understand the events portfolio - the program of events over the year
~8.2.Manage the various event projects and their resources




9. Event Documentation and Reporting
Learning Outcomes:
9.1. Able to create template document management system for the
project
9.2. Understand the use of status reports

Project management is the universal tool used to deliver events. From
the Olympics to the Gran Prix to festivals such the Sydney Vivid Festival and
corporate product launches, the terminology and techniques of project
management are employed. It enables event teams to both deliver their event,
use an accountable system and communicate with the modern@ational

events industry.

All Rights Reserved IFEA
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From: pjcircus [mailto:pjcircus(@ il. om] 0
Sent: Friday, 19 February 26 238 p.m.

To: Murray Usmar

Cc: jeni@zirkacircus.

Subject: FW: Beniji «ground / confirmatiol appointment

Hi Murra It_@firmation re Bepi H8i appointment as requested.

Are yo ta@enfirm the ap?r@ssued today as discussed, otherwise | will need to employ Engineers for

if I§ not in place.

KV

Sent: Friday, 19 February 2016 11:25 AM
To: pjcircus
Subject: Fwd: Benji Hemi background / confirmation of appointment

Sent from my iPhone



Begin forwarded message:

From: Jeni Hou <jeni@zirkacircus.com>

Date: 18 February 2016 11:27:51 am NZDT

To: pjcircus <pjcircus@gmail.com>

Subject: Re: Benji Hemi background / confirmation of appointment

Hi Gm, letter attached, thanks md

Jeni Hou

Managing Director

Flaming Phoenix Entertainment Ltd (Zirka Circus)
Ph: B 9(2)(@)

http://www.zirkacircus.com

Please Note: ’
New Address: J

P. O. Box 28093
Rototuna
Hamilton 3256

On Thu, Feb 18, 2016 at 10:44 AM, pjcirdliis <]}i{rircus-'z:-gmail.c_om? $yrole:

HI Md

Could you please type gtta c(}nﬁrmatlon of appmnlmnnt for Benji for the council on
Flaming Phoenix headar :

Benj[ }{ami AppomtmenL as, Tolu Manager

Tour Manager < Regponsibility for the day to day operation of the Circus trading as Zirka
Circus, iiclugding atl aspects of the operation from arrival on site, to pull down and exit, Staff
Management. Operating procedures in line with specifications of equipment, Work safe
environment 1Q,all Health and safety standards.

Date appointed — 1 January 2016

Previous History of employment: Events Manager Waipa District Council 2008 -2016,
coordinating multi events annually.






18 February 2016

To Whom It May Concern:

Re: Benjamin Hemi — Appointment as Tour Manager '

This is to confirm that Flaming Phoenix Entertainment Ltd (T¥A Zirka Circus) has
appointed Benjamin Hemi as Tour Manager. His responsitility for the day to day
operation of Zirka Circus, including all aspects of thie operation from arriyéhon
site, to pull down and exit, Staff Management, Operating procedures iriline with
specifications of equipment, Work safe epvirofiment to all Health anidsafety
standards. ) '

Date appointed — 1 January 2016

Previous History of employment: Events Manager Waipa District Council 2008 -
2016, coordinating multi events anrizally. {

Appointed by :

Jeni Hou — Managing Difector, Flaminig Phoenix Entertainment Ltd, trading as
Zirka Circus NZ~_

Kind fegards

Jeni Hau ¢
Manading Director

email: jeni@flamingphoenix.co.nz phone: +64 27 3205881 fax: +64 7 8562236
post: P.O.Box 28093, Hamilton 3256, New Zealand
www.flamingphoenix.co.nz



