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Rotorua Lakes Council
1061 Haupapa Street ;
Rotorua 3010

Te Ahi Tupua - Hemo Rd Sculpture
2-89988
Dear Stewart Brown,

Regarding the above-mentioned sculpture, we have previously inspected the foundations
and were satisfied with the construction.

We have also inspected the structure following the installation of the sculpture itself and are
similarly satisfied that the WSP designed elements have been adequately fabricated and
installed up to the standard of modern construction.

I do not consider there to be any outstanding WSP designed structural elements likely to
have an impact on structure performance. At the time of my most recent inspection, there
was some minor grouting to be completed.

Regards,

S -

Tim Fowler
Senior Structural Engineer - CMeng CPENg

WSp

Rotorua

T105 Arawa Street

PO Box 1245

Rotorua 3010, New Zealand
+64 7 343 1400

wsp.com/nz

190
YEARS

IN AOTEAROA
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28 January 2021

Rotorua Lakes Council
1061 Haupapa Street
Rotorua 3010

Te Ahi Tupua - Hemo Rd Roundabout Sculpture
2-89988.00
Dear Stewart Brown,

I note that WSP's PS1 design documentation refers to Importance Level 1 {IL1) but the design
of the structure as installed was Importance Level 2 (IL2). | have confirmed with the structural
design engineer that the foundation was designed to IL2.

The PS1 document was produced when the material of the sculpture was still stainless steel,
and it is that section of the design document that refers to IL1, all of which is now redundant.
Loads from the supplier at IL2 were checked after the PS1 was produced. The sum total of
the changes did not lead to substantial re-design, so the PS1 was not updated.

| consider that the PS4 signed off by Graeme Salter in November of 2020 the formal
acknowledgement that the structure as installed is acceptable.

The change of Importance Level was based on interpretation of table 3.2 of AS/NZS1170. An
argument could be made that the structure is ‘'mast-like’ and therefore IL1, however in my
professional opinion the adjustment to IL2 was the correct choice given the risk profile of the
structure.

Regards,

e s

Tim Fowler
Senior Structural Engineer - CPEng CMEngNZ
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Manager Building Services ]
Rotorua Lakes Council . el B0
Private Bag 3029 R CREIVE] ‘T
Rotorua Mail Centre \
Rotorua 3046 !

NEW ZEALAND

12 February 2021

To the Building Official,
Rotorua Lakes Council

Concerning,

Hemo Gorge Sculpture/Te Ahi Tupua at Hemo Roundabout, Intersection SH5 and SH30
Rotorua.

Compliance with Building Code Clause B2 — Durability
The purpose of this letter is to demonstrate how compliance with Clause B2 (Durability)
of the Building Code has been achieved for the above project.

The New Zealand building code does not provide an acceptable solution method for
composite (CFRP, FRP) materials under Clause B2. In the absence of this, the durability
considerations in the Structural Design of Polymer Composites Eurocomp Design Code
and Handbook for composites, section 2.4, have been addressed to ensure an
adequately durable structure.

Structural durability of the sculpture has been validated at the design stage by ensuring
that the material strains at serviceability limit state are below the transverse resin
cracking (micro-cracking) limit as detailed in the supplied design report. The transverse
resin cracking limit strain has been calculated via mechanicai testing of simitar
composite laminates.

The effects of environmental conditions have been accounted for via the application of
material factors derived from the Eurocomp Code. UV degradation of the resin system is
avoided through the application of a UV protective paint system. Routine maintenance
and re-painting is required for this system to remain effective. Refer to manufacturer's
maintenance schedule and paint data sheets.

We confirm that the composite, CFRP and FRP, structural elements that are included
within our design documentation will continue to satisfy the functional and structural
performance requirements for the design life of 50 years, subject to the paint system
remaining intact and regular maintenance as per the maintenance schedule.

Yours faithfully,

James Leddingham
For and on behalf of

Gurit

Cﬁuﬁ%

James Ledingham
Design Engineer

Gurit (Asia Pacific) Lid
11 John Glenn Avenue,
Rosedale 0832

Private Box 302 191,
North Harbour, 0751
Auckland, New Zealand

T+64 (0) 9 4154875
F +64 (0) 9 415 7262

James.ledingham@gurit.com

www.qurit.com

Gurit
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Structural Peer Review Report |

Date: 09 February 2020

Project Ref: 22871

Project: Hemo Road Roundahout Sculpture

Issued to: Rotorua Lakes Council < Darrell. Holder@rotorualc.nz>

At the request of Rotorua Lakes Council, | have reviewed the supplied structural information relating to
the application for a certificate of acceptance (COA) in terms of compliance with The New Zealand
Building Code Clause B1- Structure. My review was based on the documentation RLC provided. No site
visit, soil testings and/or additional geotechnical/structural calculation on top of Opus-WSP and Gurit
were carried out by MCEL.

I report as follows.
Original Supplied Documents

1. Opus International Consultants Ltd authored PS1 and design calculation, Hemo Roundabout

Sculpture & Base, dated 23 November 2017.

Opus International Consultants Ltd authored Preliminary drawings for the RC foundation and

base plate, drawing sheets X521(A) X522(A) X523(A), dated 30 November 2016.

Opus International Consultants Ltd authored base plate detail sketches, no date specified.

WSP New Zeaiand Limited authored PS4 for the concrete foundation base and hold down bolts,

dated 05 November 2020.

Gurit (Asia Pacific) Ltd authored PS1, 12m CFRP spiral sculpture, dated 07 June 2019.

Gurit (Asia Pacific) Ltd authored Structural Drawings, Hemo Gorge Sculpture, drawings number

GU6706-000, GU6706-1001, GU6706-1002, GU6706-1006, GU6706 -2001 dated 29 May 2019.

Gurit (Asia Pacific) Ltd authored Design Basis Report dated 25 January 2018.

Gurit (Asia Pacific) Ltd authored Preliminary Design Report and Detailed Design Update dated

09 February 2018.

Kilwell Fibretube Limited authored PS3, Hemo sculpture as designed by Gurit Engineering PS1,

dated 08 September 2020.

10. Gurit (Asia Pacific) Ltd authored report, Hemo Gorge Sculpture as Built Inner Tube Connection
Test, dated 27 November 2020.

11. Gurit (Asia Pacific) Ltd authored report Hemo Gorge Sculpture as Built Testing and Installation
Report, dated 12 October 2020.

12. Rotorua Lakes Council provided structural site photos and height measure.

PO N

oo

© o~

Review Notes

Based on the initial supplied documentation, MCEL understood that the structure, initially stainless tubes
superstructure with the associated foundation, designed by Opus- WSP. However, due to the difficulty
and challenge of manufacture and transportation issues, Gurit carried out the design analysis using the
carbon fibre material instead of stainless steel. Several iterations adopted in the design modeis to utilise
the best economic solution. The carbon fibre superstructure by Guirt and the foundation design by Opus-
WSP were adopted in the final design. The structure defects were identified during the construction
monitoring stage by Gurit. The material testings were required to prove the material have the capacity
to resist the load demand.

PS3 were issued by the contractor, Kilwell. PS4 for the foundation and hold down bolts issued by Opus-
WSP. Guirt provided the PS4 letter for the superstructure based on the test reports.

new zealand
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As per the supplied initial information MCEL review, there are a few issues noticed by MCEL, which
require further clarification/confirmation by the contributing design engineers, such as structure height,

Importance level designed by different firms, structure deformation limitation, maintenance specification
and QA for the overall structure.

The peer review log revision 1 dated 28 January 2020 attached for details at the back of the report.

Additional Supplied Information

Telephone conference was held by Rotorua Lakes Council to discuss the design issue in order to issue
the COA. Further to the discussion and issued MCEL peer review log, design engineers and contractor
have provided the additional supporting information as following:

e Reissued WSP authored foundation PS4, Hemo Roundabout Sculpture, dated 05 November
2020.

o WSP authored Importance level clarification letter, dated 28 January 2021.

o WSP authored revised base plate and hold downs calculation, titted Te Ahi Tupua
Baseplate+bolts, dated 02 February 2021.

e WSP issued height confirmation letter, titled Te Ahi Tupua- Hemo Rd Roundabout Sculpture,
dated 02 February 2021.

e Gurit authored repair drawings, titled Inner Tube Scarf Repair, Drawing number GU6706-000,
dated 01 May 2019.

s Gurit authored revised Design Basis Report, ref GU6706-6001 C, dated 02 February 2021.

e Gurit authored design report, ref GU6706-6002A1, dated 02 February 2021.
Kilwell Fibretube Limited issued Te Ahi Tupua Sculpture maintenance plan, titted Hemo Gorge
Sculpture’Te Ahi Tupus maintenance/inspection Schedule.

MCEL have closed all the items in the peer review log revision 1 and believe that the structure design
assumptions was based on the reasonable ground, and suggest COA can be granted by Council.

Peer review log revision 2 attached at the back of the report for details.

Further Notes

Engineering design assumes that all products meet their performance specification requirements.
Confirming this assumption is beyond the scope of our review.

Elements not covered by the supplied specific design do not form part of our review.

It should be noted that we have undertaken a ‘desk-top’ review. Whilst we have made every effort to
undertake an accurate review of the supplied information, we do not purport to warrant the suitability of
the design and detailing. We have copied some of the supplied documentation for our records.

New Zealand Building Code Approved Documents Durability and E2 compliance is expressly excluded
from our review. Manktelow Consulting Engineers Limited shall not be liable in respect of any claim
alleging, arising directly or indirectly out of, or in respect of: A) The failure of any building or structure to
meet or conform to the requirements of the New Zealand Building Code contained in the First Schedule
to the Building Regulations 1992 or any applicable New Zealand Standard (or any amended or
substituted regulation or standard) in relation to leaks, water penetration, weatherproofing, moisture or
any effective water exit or control system; or B) Mould, fungi, mildew, rot, gradual deterioration, micro-
organisms, bacteria, protozoa or any similar or like forms, in any building or structure.

File ref: 2287-1 6
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Conclusions

Based on the supplied information and comments made herein we can confirm that the specific structural
appear generally acceptable in order for Council issue the certificate of acceptance in terms of the New
Zealand Building Code Approved Documents B1/VM1. The ongoing performance of the structure is also
reply on the regular inspection and maintenance as descripted in the Maintenance/Inspection Schedule

prepared by Kilwell.

If you have any questions regarding our review or the supplied information, please do not hesitate to
contact the undersigned.

For and on behalf of Manktelow Consulting Engineers Limited (MCEL)

Prepared by: Reviewed by:

Sam Wang Craig Manktelow

Structural Engineer Chartered Geotechnical and Structural Engineer #131529
Attached: MCEL peer review log revision 1

MCEL peer review log revision 2

File ref: 2287-1 ngineering
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Civic Centre File no: P35902

ROTO R U A 1061 Haupapa Street ) Cert of Acceptance No: 81707
Private Bag 3029, Rotorua Mail Centre, Rotorua 3046

LAKES COUNCIL et RDC-1100290

Te kaunihera o nga roto o Rotorua F: 07346 3143
E: info@rotorualc.nz
Form9

CERTIFICATE OF ACCEPTANCE

Section 99, Building Act 2004

The Building

Street address of building: FENTON STREET, ROTORUA
Legal description of land ROAD 50511954

where building is located:

Building name: HEMO ROAD SCULPTURE

Location of building within
site/block number:

Level/unit number:

Name of owner: ROTORUA DISTRICT COUNCIL

Contact person: MARC SPJKERBOSCH
PRIVATE BAG 3029
ROTORUA MAIL CENTRE

ROTORUA 3046

Street address/registered 1061 HAUPAPA STREET
office:
Phone number: 3484199

Email address:

Acceptance of Compliance

The Territorial Authority named below, being satisfied, to the best of its knowledge and belief and on reasonable grounds, that, insofar as it can
ascertain, the building work described below complies with the building code: Refer to the full COA application held on Council’s property file for

further information/clarification.

The Territorial Authority was only able to inspect the following parts of the building work identified above and this certificate is qualified as follows:

NZ Building Code Clauses Met: B1 Structure, B2 Durability
NZ Building Code Clauses Not Met: None

NZ Building Code Clauses Not Applicable: Remainder to code clauses

Nothing in this certificate limits the requirements that a person must not carry out building work except in accordance with a building consent, nor
does it relieve any person from the requirements to obtain a Building Consent for building work.

cAttachments

*Compliance schedule - NA

@{% Signature

Manager Building Services

On behalf of: ROTORUA DISTRICT COUNCIL {OPERATING AS ROTORUA LAKES COUNCIL)
Date: 15 February 2021







