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1 General

11 Objective

WSP Opus have been commissioned by the Wakatipu Heritage Trust to provide structural design
services for the Bullendale Powerhouse Reconstruction at Dynamo Flat, in the Richardson
Mountains in Otago. The Design Feature Report (DFR) is a detailed document defining the
structure’s design criteria and recording the decisions or outcomes. This report outlines the design
loading, structural modelling assumptions, material properties, foundation requirements and
design standards. The DFR also defines the calculation procedure and checking principles to be
followed, providing a clear explanation of the full design.

1.2 Scope
In general terms, the scope of work for this consent is as follows:

o Detailed foundation design

o Detailed design of the superstructure.

13 Means of Compliance

The design of the structure is in compliance with the New Zealand Building Code (NZBC) by
considering the acceptable solutions and verification methods addressing clauses Bl Structure and
B2 Durability.

Compliance with B2 Durability shall be achieved by designing to nominated design standards
indicated by B2/AS]1 for all structural materials except steel. For steel, B2 Durability compliance shall
be achieved with an Alternative Solution.

1.4 Design Life

The structure is desighed for a minimum design life of 50 years as specified in the New Zealand
Building Code.

The design life of non-structural elements and cladding specification are by others and are not
covered by this design features report.

1.5  Design Standards

The following design standards are used for the design of the structure and for the design of any
secondary structural items as outlined in B1/VMT:

AS/NZS1170.0:2002 Structural Design Actions Part O: General Principals
AS/NZS 1170 1:2002 Structural Design Actions Part 1: Permanent, Imposed and Other Actions
AS/NZS 170 2:2011 Structural Design Actions Part 2: Wind Actions

AS/NZS 1170 3:2003 Structural Design Actions Part 3: Snow and ice actions

NZS 1170 5: 2004 Structural Design Actions Part 5: Earthquake Actions - New Zealand
NZS 3101: 2006 Concrete Structures Standard

NZS 3603:1993 Timber Structures Standard

NZS 3604: 201 Timber Framed Buildings

The following technical references/documents may alse be used:

o The New Zealand Building Code.
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The above lists are not exhaustive and other New Zealand Standards and technical
references/documents shall be referred to as appropriate and the designh and construction of
structural elements shall comply with these also.

2 Thesite

2.1 Seismic Design Parameters
The site has been classified as Site Class D - Deep or Soft Soil, in accordance with NZS 1170.5. An

Importance Level of 2 has been adopted for the building due to the potential of being used as a
shelter in a storm event.

2.2  Geotechnical information

No geotechnical information has been received for the site, however it is assumed that “good
ground” in accordance with NZS3604: 201 will be achieved. This assumption will need to be
confirmed onsite prior to any work taking place.

2.3 Access and Constructability Issues

The site is in a very remote location, materials will have to be flown in and concrete mixed onsite.

2.4 Foundations

The foundation system consists of anchor and ordinary piles designed to NZS3604: 2011.

3  The Structure

The proposed structure comprises of a single building of approximately 90 m?, built as close as
possible to match the original structure.

31 Gravity Load Resisting Structure

The gravity loads are transferred through the rafters of the roof structure to the timber framed walls
which carry the loads through the foundations and into the ground. Floor loads are transferred
through floor joists to bearers and into the foundations.

3.2 lLateral Load Resisting Structure

The structure relies on a plywood roof diaphragm, walls and cantilever posts to resist wind and
seismic loads. Due to the rear wall being completely open the cantilever posts are designed to
take the lateral load of half the building in the across direction.

4 Design Actions

The occupancy of this buildings is less than 250 people, and it is therefore considered as Importance
Level 2, in line with the requirements of NZS 1170.

e Seismic return period of 500 years
o Wind return period of 500 years
e Snow return period of 150 years
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4.1 Gravity Loads
417 Seif-Weight (Dead Load)

The self-weight of the building was calculated by considering weights of architectural and structural

elements. Standard material weights have been used for materials such as reinforced concrete and
timber framing.

4.2 Imposed Loads

Table 1 below summarizes all vertical loads including both superimposed dead and live loads. These
are in accordance with AS/NZS 1170.1:2002 and either meet or exceed the requirements for the
various occupancy/activity categories.

Table 1 - Superimposed Actions

Level/Area Use Live Load (kPa)
Floor General Area 2
Roof (general) Maintenance only 025

43 Wind Loads

Wind loads were derived in accordance with AS/NZS 1170.2:2002.

The natural frequency of the structure is expected to be greater than THz, therefore the structure is
not wind sensitive. A static analysis procedure is applicable.

431 Site Wind Speed Profile

To AS/NZS 1170.2:2002

Importance Level L2

Region: A7

Vr = Vsoo: 45 m/s  (ULS)
Vg = Vas: 37 m/s  (SLS)
Mg, wind direction multiplier: 1.0 Any Direction
Terrain category: 2 ULS/SLS
Height, z: 5 m

Mzeat, terrain multiplier: 0.91

M, shielding multiplier: 1.0

M, topographic multiplier: 1

Varp site wind speed (ULS) 450 m/s

Vs Site wind speed (SLS) 37.0 m/s
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L4 Snow Actions

Snow actions are determined as defined in AS/NZS 1170.3:2003. Table 2 shows site snow parameters
used to determine snow loads.

The structure is in Region N5, and the elevation is approximately 750m above sea level.

Table 2 - Site Snow Parameters

Property , Value
Region N5
Exposure Category Sub Alpine
Site elevation, Z (m) ~750 m
Suts 0.5 kPa
Ssis 0.4 kPa

45  Seismic Loads

The seismic design of the Powerhouse has been completed in accordance with NZS 3604:20T
where applicable and checked to NZS 1170.5. Wind loads govern over seismic loads for lateral
design of the structure.

457 Site Parameters
In accordance with NZS3604:2011.

Site subsoil class: D

Earthquake Zone: 3

452 Analysis Methodology

The seismic analysis will be completed in accordance with NZS 1170.5, factored to resist a seismic
return period of 500 years.

5 Design Criteria

51 Seismic Deflections

General seismic deflections are designed in accordance with NZS 3604:2011. Particular elements
are designed to the recommended serviceability deflection limits of AS/NZS 1170.0:2002, Table C1.

52  Wind Deflections

Particular elements are designed to the recommended serviceability deflection limits of AS/NZS
1170.0:2002, Table C1.

53  Gravity Deflections

Particular elements are designed to the recommended serviceability deflection limits of AS/NZS
1170.0:2002, Table C1.
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6 Durability

6.1 Durability Design Life
Foundations: 50 years

Superstructure: 50 years

6.2  Durability Provisions
Durability provisions are achieved by:
New Zealand Building Code Acceptable Solutions - B2/AS]

o Timber: NZS 3602:2003 Part 1 is an acceptable solution for meeting durability through
treatments in accordance with the standard.

o Light Timber Framing Structures: NZS 36041999 is an acceptable solution for meeting
durability requirements of buildings within its scope and includes framing and metal fixings.

Alternative Solutions to the New Zealand Building Code

e Structural Steel: There is no acceptable solution available in the New Zealand Building Code
for corrosion protection of structural steel. Protection is provided through surface treatment
in accordance with NZS/AS 2312:2002

6.3  Summary of Surface Treatments
Table 3 below outlines the typical surface treatments to be specified for the materials used:

Table 3 - Surface Treatments

Element Design |.. Corrosivity Zone Surface Treatment in Time: to first
~ Life. | (NZS34041:2009) accordance with NZS/AS major

, ; 2312:2014 maintenance
Bolts 50 Zonel Hot-dip galvanised 25+yrs

6.4  Fire Resistance Ratings

This design has not considered fire resistance ratings.

(End of Report)
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New Zealand
Institute of Architects
incorporated

engineering

naw zealand

Building Code Clause(s).B1.and B2
PRODUCER STATEMENT — PS1 - DESIGN

(Guidance on use of Producer Statements (formerly page 2) is available at www.engineerinanz.org)

....................................................................................................................................

(Address)
We have been engaged by the owner/developer referred to above to provide:

Structural Engineering deisgn and drawings for the construction of a replica powerhouse at this site.

services in respect of the requirements of Clause(s).ﬁi andB2 of the Building Code for:
@AII orl:] Part only (as specified in the attachment to this statement), of the proposed building work.,
The design carried out by us has been prepared in accordance with:

DCompliance Documents issued by the Ministry of Business, Innovation & Employment B1/VM1 and B2/AST or

(verification method/acceptable solution)

[]Alternative solution as per the attached schedule

The proposed building work covered by this producer statement is described on the drawings titled:

Bullendale Powerhouse Reconstruction and numbered .8-481.00 S001 &2 $100,200 & 300

together with the specification, and other documents set out in the schedule attached to this statement.

On behalf of the Design Firm, and subject to:
(1) Site verification of the following design assumptions GoodGroundtoN283604 .....................................................
(i) All proprietary products meeting their performance specification requirements;

| believe on reasonable grounds that a) the building, if constructed in accordance with the drawings, specifications, and other
documents provided or listed in the attached schedule, will comply with the relevant provisions of the Building Code and that b),
the persons who have undertaken the design have the necessary competency to do so. | also recommend the following level of
construction monitoring/observation:

D3M1 DCMZ @CM3 DCM4 DCMS (Engineering Categories) OF D as per agreement with owner/developer (Architectural)

(Design Firm)

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

This form is to accompany Form 2 of the Building (Forms) Regulations 2004 for the application of a Building Consent.
THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, ENGINEERING NEW ZEALAND AND NZIA

PRODUCER STATEMENT PS1 October 2013 (PoF)



Form 2: Application for project information memoranzaam

1.

and/or building consent
Section 33 or 45, Building Act 2004

THE BUILDING [Complete all appiicable sections]

OFFICE USE ONLY:

Consent Number:

Y H & i N .
[ no street adoress — details of nearest intersection] j:? ST S AD AL

Legal description of land where building is located: Lot ...........
Sitearea .. ............. {m?) Sec ... [ :
Building name: ..o Valuation Number .2.5¢

Location of building within site/block number: finciude nsarest street access;

Number of fevels: [Above & below ground] .......... SR E SR Level /Unit NUmber: ... oo Date received:

Floor area: ........... « Vz 3‘ ............... (M?) fincicate area affected by the buitding work] |
Current, lawfully established, use: .k.-(:0msl ... It g

{Add no. of occupents per fevel and per use if m%re than 1} ...........

2. APPLICATION [Mormirate as applicable]

I request that you issue a: (for the building work described in this application)
[ Project Information Memorandum (PIM)
D‘Project Information Memorandum (PIM) and Building Consent (BC)
Building Consent The existing PIM No {if applicable] IS: ...vvveeovveeieeee e,
D Amendment to an existing Building Consent. The existing BC NOIS: wvv.vovvvvvveevecee .
r Staged Consent - Being stage ........... of i stages
State thg;eference number if this application involves a National Multiple Use Approval:

< ; i . e v ¢ S
Name: .. 17 : auaSignature; .. B e, Date: Zé/!”
. The signature is that of the D Owner OR the Agent on behalf of and with the approval of the Owner
E liwe acknowledge that some communications may be by email
3. THE PROJECT
DESCRIPHON QF BUILDING WORK: (Providjsuﬁicient information below to enable scoie of work to be fully upderstood)
A i ) £ ) Sy o DNy, A T P 7 ~ "’)‘,1‘,53 i m J A7
e SRS S \V,m"'?\( ............... ; ......... ¢! “;}2{_. .............. ; Iii—sif’vf, ..................
! ﬁ’%g'?z"‘y\ .................. } : riv, Q/’"‘{/ .....................................................................
§ i .............. ..... ’)\ ................................................... {—%ét’ﬁ;‘fﬂf. S‘z .............. j\{ Z .........................................
Current use of building: i\lf\r«ﬂﬂ/ e T 10, USSR O [E.g. Home, implement shed, office]

Will the building work result in a change of use of the building? [jSYes E/No. It Yes, provide details of the new use of the building:

................................................................ [State estimated value as defined in section 7 of the Building Act 2004]
Is prescribed ensrgy work to be part of this Building Consent  (tick if applicable) ~ Gas O Electricity D

P 4

Invercargill

Wu\vstm‘m\\'x
% LAKES DISTRICT

COUNCiL

Waitalki

SBCG FORM2 Version 1 July 2017 Page 10f4




	1A. 27032019131235



