From: Kristy Rusher

To: lgoima

Subject: FW: LGOIMA response re seismic assessments
Date: Thursday, 26 October 2017 04:05:24 p.m.
Attachments:

From: Kristy Rusher

Sent: Wednesday, 25 October 2017 3:53 p.m.

To: 'Chris Morris'

Subject: FW: LGOIMA response re seismic assessments

Hi Chris,
You requested:

1. A list of all council-owned community halls, showing for each:

- The age of the building (where known).

- The status of the building (open/closed).

- The names of any leasee/operator.

- Whether seismic strength assessed or not.

- Its new building standard score or category (eg likely to be earthquake-prone, earthquake risk
etc).

2. Copies of all seismic assessment reports relating to halls considered likely to be earthquake
prone.

3. Copies of any other seismic assessment reports relating to Dunedin City Council-owned
buildings deemed earthquake-prone.

Please find this information attached.

Some additional commentary from DCC General Manager Infrastructure and Networks Ruth
Stokes regarding seismic assessments is below.

“All community halls in the DCC property portfolio have now been seismically assessed.

Where a community hall has been assessed as ‘earthquake prone’, a detailed seismic assessment
has been completed with indicative costs identified for remediation works. These costs are
currently being assessed and budgets allocated.

Priorities for structural strengthening will be developed as part of a longer term Asset
Management Plan. It is our intention to structurally strengthen buildings, where required, well
within the stipulated timeframes for remediation or demolition.


mailto:/O=DUNEDIN CITY COUNCIL/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=KRISTY RUSHERD6D
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It is also important to note that where community halls have been assessed as ‘earthquake
prone’, we have put in place additional risk mitigation measures on the advice of structural
consultants. This is a proactive step beyond current regulations.

All other buildings in the DCC’s property portfolio have now been seismically assessed, or are
currently undergoing assessment. This process is about 80% complete.

In respect to the Sammy’s building, as was flagged in the current public consultation on its future
use, a preliminary assessment indicates the building needs work. This includes repairs and
remedial work on condition, seismic strengthening, fire safety upgrades, and access for people
with disabilities.

It is too early at this stage to estimate what the work might cost. The extent of the work required
will also depend on the outcome of public consultation and what the Council decides for the
building’s future use. Any decision by the Council to contribute to a capital development at
Sammy’s will be considered through the development of the DCC’s next Long Term Plan.”

Regards,

Kristy Rusher

Manager Civic and Legal, Corporate Services
Dunedin City Council/Kaunihera-a-rohe o Otepoti

Need legal advice? Go to LawVu Legal Advice Request Form

50 The Octagon, Dunedin; P O Box 5045, Moray Place, Dunedin 9058, New Zealand
Telephone: 03 477 4000; Fax: 03 474 3594
Email: kristy.rusher@dcc.govt.nz

e DUMNEDIN CITY —
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b% Please consider the environment before printing this e-mail
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Halls Department Assessment % NBS Earthquake Prone

Ocean Grove Domain Hall Parks 100 No
Portobello Domain Hall Parks Not assessed N/A
Harwood Hall Parks Not assessed N/A
Allanton Hall Property 100 No
Brighton Hall Property 70 No
East Otago Events Centre Property 100 No
Fairfield Hall Property 50 No
Green Island Civic Hall Property 40 No
Karitane Hall Property 100 No
Mac Bay Hall Property 55 No
MaoriHill Hall  Property  25Yes
Momona Hall Property 55 No
Mosgiel Coronation Hall Property 100 No
Ocean View Property 50 No
Port Chalmers Town Hall Property 85 No
Portobello Hall Property 65 No
Ravensbourne Hall Property 50 No
St Leonards Hall Property 70 No
Strath Taieri Hall Property 60 No
Victoria Rd Hall Property 70 No
Waitati Hall Property 70 No
Warrington Hall Property 55 No
West Taieri Hall, Outram Property 40 No

Other Buildings
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L Hadley & Robinson Ltd

Consulting Civil & Structural Engineers
21 November 2014 Job Number: 12174

Dunedin City Council
City Property
Rhonda Abercrombie
PO Box 5045
Dunedin 9058

1 Balmacewen Road, Maori Hill, Dunedin 9010 - Coronation Hall
Initial Seismic Assessment Report

Dear Rhonda

We have now completed an Initial Seismic Assessment (ISA) of the Coronation Hall located at 1
Balmacewen Road, Maori Hill, Dunedin 9010 using the Initial Evaluation Procedure (IEP).

Background to the IEP and Its Limitations

The IEP procedure was developed in 2006 by the New Zealand Society for Earthquake Engineering
(NZSEE) and updated in 2013 to reflect experience with its application and as a result of experience
in the Canterbury earthquakes. itis a tool to assign a percentage of New Building Standard (%NBS)
score and associated grade to a building as part of an initial seismic assessment of existing buildings.

The IEP enables territorial authorities, building owners and managers to review their building stock
as part of an overall risk management process.

Characteristics and limitations of the IEP include:

= [t tends to be somewhat conservative, identifying some buildings as earthquake prone, or having
a lower %NBS score, which subsequent detailed investigation may indicate is less than actual
performance. However, there will be exceptions, particularly when critical structural weaknesses
(CSWs) are present that have not been recognised from the level of investigation employed.

= It can be undertaken with variable levels of available information, e.g. exterior only inspection,
structural drawings available or not, interior inspection, etc. The more information available the
more representative the IEP result is likely to be. The IEP records the information that has formed
the basis of the assessment and consideration of this is important when determining the likely
reliability of the resuit.

469 George Street, PO Box 6068, Dunedin 9059, Phone (03) 477 8923, Fax (03) 477 0608

Director L. M Robinson BE (Hons), NZCE (Dist), FNZSEE, MIPENZ {Geotechnical, Structural), CPEng, IntPE '\
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It is an initial, first-stage review. Buildings or specific issues which the IEP process flags as being
problematic or as potentially critical structural weaknesses, need further detailed investigation
and evaluation. A Detailed Seismic Assessment is recommended if the seismic status of a building
is critical to any decision making.

= The |EP assumes that the buildings have been designed and built in accordance with the building
standard and good practice current at the time. In some instances, a building may include design
features ahead of its time - leading to better than predicted performance. Conversely, some
unidentified design or construction issues not picked up by the IEP process may result in the
building performing not as well as predicted.

= It is a largely qualitative process, and should be undertaken or overseen by an experienced
engineer. It involves considerable knowledge of the earthquake behaviour of buildings, and
judgement as to key atiributes and their effect on building performance. Consequently, it is
possible that the %NBS derived for a building by independent experienced engineers may differ.

= An IEP may over-penalise some apparently critical features which could have been satisfactorily
taken into account in the design.

= An [EP does not take into account the seismic performance of non-structural items such as ceiling,
plant, services or glazing.

Experience to date is that the IEP is a useful tool to identify potential issues and expected overall
performance of a building in an earthquake. However, the process and the associated %NBS and
grade should be considered as only indicative of the building’s compliance with current code
requirements. A detailed investigation and analysis of the building will typically be required to provide
a definitive assessment.

An IEP score above 34%NBS should be considered sufficient to classify the building as not
earthquake prone. However, if further information comes available reassessment may be required.

IEP Assessment Results

Our |IEP assessment of this building indicates the building can achieve 25%NBS in the longitudinal
direction and 25%NBS in the transverse direction. The IEP assessment of this building therefore
indicates an overall score of 256%NBS, corresponding to a ‘Grade D’ building as defined by the
New Zealand Society for Earthquake Engineering (NZSEE) building grading scheme. This is below
the threshold for earthquake prone buildings (34%NBS) and below the threshold for earthquake risk
buildings (67%NBS) as recommended by the NZSEE.

IEP Grades and Relative Risk

Table 2 taken from the NZSEE Guidelines provides the basis of a proposed grading system for
existing buildings, as one way of interpreting the %NBS building score. It can be seen that occupants
in Earthquake Prone buildings (less than 34%NBS) are exposed to more than 10 times the risk that
they would be in a similar new building. For buildings that are potentially Earthquake Risk (less than
67%NBS), but not Earthquake Prone, the risk is at least 5 times greater than that of an equivalent
new building. Broad descriptions of the life-safety risk can be assigned to the building grades as
shown in Tabie 2.

1 Balmacewen Road, Maori Hill, Dunedin 9010 — Coronation Hall 21/11/2014
12174-ISA_Report Page 2 of 4
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Table 2: Relative Earthquake Risk

Building Percentage of New Approx. Risk Relative |Life-safety
Grade Building Strength (%NBS) |to a New Building Risk Description
A+ >100 <1 low risk
A 80 to 100 1 to 2 times low risk
B 67 to 79 2 to 5times low or medium risk
C 34 to 66 5 to 10 times medium risk
D 20 to 33 10 to 25 times high risk
E <20 more than 25 times very high risk

This building has been classified by the |IEP as a grade D building and is therefore considered to be
a high risk.

The New Zealand Society for Earthquake Engineering (which provides authoritative advice to the
legislation makers, and should be considered to represent the consensus view of New Zealand
structural engineers) classifies a buildings achieving greater than 67%NBS as “Low Risk”, and
having “Acceptable (improvement may be desirable)” building structural performance.

Seismic Restraint of Non-Structural ltems

During an earthquake, the safety of people can be put at risk due to non-structural items falling on
them. These items should be adequately seismically restrained, where possible, to the NZS
4219:2009 “The Seismic Performance of Engineering Systems in Buildings”.

An assessment has not been made of the bracing of the ceilings, in-ceiling ducting, services and
plant. We have also not checked whether tall or heavy furniture has been seismically restrained or
not. These issues are outside the scope of this initial assessment but could be the subject of another
investigation.

Conclusion

Our [SA assessment for this building, carried out using the IEP indicates an overall score of 25%NBS
which corresponds to a Grade D building, as defined by the NZSEE building grading scheme. This
is below the threshold for Earthquake Prone Buildings (34%NBS) and below the threshold for
Earthquake Risk Buildings (67%NBS) as defined by the NZSEE and the New Zealand Building Code.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. In order to confirm the seismic performance of this building with more
reliability you may wish to request a DSA. A DSA would likely focus on the following issues:

| Connection details of walls to floors and roof.

A DSA would also investigate other potential weaknesses that may not have been considered in the
initial seismic assessment.

[N/A

1 Balmacewen Road, Maori Hill, Dunedin 9010 — Coronation Hall
121'74-ISA Report

21/11/2014
Page 3 of 4
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We trust this letter and initial seismic assessment meets your current requirements. We would be
pleased to discuss further with you any issues raised in this report.

Regards

JoG

Ralf Schruba
Civil & Structural Engineer
Hadley & Robinson Ltd

Enclosed: IEP Assessment
Copy to: N/A
1 Balmacewen Road, Maori Hill, Dunedin 9010 — Coronation Hall 21/11/2014

12174-ISA_Report Page 4 of 4



Printed 24/11/2014 NZSEE IEP Spreadshest Version 0.8

Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 1

WARNING! 7his initial evaluation has been carried out solely as an Initict seismic assessiment of the building following the procedure set out in the New Zealand Soclety for
Earthquake Engi ing d "A and improvement of the 5t af Perf of Buildings in Earthquakes, June 2006”, This spreadsheet must be read in

ction with the fimitations set out in the accompanying report, and should nat be relied on by any party for any other purpose. Detailed inspections and engineering
cajculatiops, or engineering jutigements based on them, have pot been undertaken, and these may Jead to a different result or seismic grade.

Street Numbsr & Name: o e v . U _.m.JOb No-: 12174

AKA: By: Ralf Schruba

Name of building: Coronation Hall Date: 22014
City: Dunedin 9010 Revision No.: i

Table IEP-1 Initial Evaluation Procedure Step 1
Step 1 - General Information

1.1 Photos (attach sufflclent to describe bullding)

]

from {Baimecewean Road)
ipoogte capture Moy 2012)

-
o "~
A

I

i

I

towards back fight

NOTE: THERE ARE MORE SKETCHES ON PAGE 1a ATTACHED

1.3 List relevant features (Note: only 10 iines of taxt wlll print in this box. If further text required use Page 1a)

lThis two storey building was originally built in 1911. A substantial alteraticn 1o the basement has been carried out in 1994,

The ground fieor is suspended timber on engaged brick columns and on steet baams and columns respectively; external walls are double brick {probably
not tied) with engaged celumns and concrete bond beam at anproximately ground ficor support level; roof has steel trusses (timber tap chord) with sarking
and with corrugated iron cladding.

It is the original that governs this IEP.

1.4 Note information sources Tick a8 appropriate
Visual Inspection of Exterior Specifications
Visual Inspection of Interior Geotechnical Reports
Drawings (note type) Other (list) [T

Architectural drawings of minor interior alterations in 1950, 1966 & 1967; structural drawings of alteration In 1994




Printed 21/11/2014 NZSEE |EP Spreadsheet Version 0.8

Initial Evaluation Procedure {(IEP) Assessment - Completed for Dunedin City Council Page 2
Street Number & Name: 1 Balmacewen Road, Maori Hill Job No.:

[AKA: o By:

Name of building: Coronation Hall N Date:

City: Dunedin 9010 Revision No.:

Table IEP-2  Initial Evaluation Procedure Step 2

Step 2 - Determination of (%NBS) ,,
(Baseline (3%NBS) for particular building - refer Section B5 )

2.1 Determine nominal (%NBS) = (%NBS) .om Longitudinal Transverse
a} Bullding Strengthening Data
Tick i suilding 14 knswwn tn have been strengthened in this direction r r
If strengthened, anter percentage of code the building has been strengthened to NiA N/A

b) Year of Design/Strengthening, Building Type and Seismic Zone

Whers h, = helght in metres from the base of the struciure fo the
uppermos! selsmic weight or mass,

Pre 1935 @ Pre 1935 (&
1935-18965 O 1835-1965 ©
1965-1976 O 1965-1976 QO
1876-1884 O 1976-1984 O
1984-19892 O 1984-1992 O
1992-2004 O 1992-2004 O
2004-2011 O 20042011 ©
Post Aug 2011 Q Post Aug 2011 QO
Building Type: I Others Ei I Others 3
Seismic Zone: I J ' .j
c) Soil Type
, From NZ81170,5:2004, C1 3.1.3 ; | C Shallow Soil | | C Shailow Soi =l
From NZS4203:1992, C1 4.6.2.2 : I F——— 3 I R :]
(for 1992 to 2004 and only if known) '
d} Estimate Pertod, T
Comment: = 8 8 m
A A I L
“Moment Resisting Concrete Frames: T = max{0.0%h 2 0.4} Q Lo}
Moment Reslsting Steel Frames: T = max{0-14h 2%, 0.4) ] O
| Eccentrically Braced Steel Frames: T =max{0.08h ™ , 0.4} o] Q
All Other Frame Structures: T = max{0.06h,%™ , 0.4} o] O
Concrete Shear Walls T = max{0.08h,%7% A "%, 0.4} o] o]
Masonry Shear Walls: T < 0.4s8c [a] o
User Defined (input Period): ® ®

=

&) Factor A:  Strengthening factor determinad using result from () above (zet to 1.0 Factor A: _ _
) If nat strengthenad) 100 m
Factor B:  Dstermined from NZSEE Guidelines Figurs 3A.1 using Factor B:_ _

f oy it Il | 004 | | 004 -]
Factor C:  Forreinforced concrete buildings designed bety 1976-84 Factor Factor C: -

o C =12, cthorwise take a5 1.0. LB | 100 |

h} Factor D: For buildings designed prior to 1935 Factor D = 0.8 except for Wellingten Factor D: Q80 0.80
where Factor D may be laken as 1, otherwise take as 1,0. -

{%NBS) o = AXBXCxD {%NBS) ,,,,..m 3%

,’_WARNlﬂG 11 1his initial evaluation hos been carried out solely as an initial seismic assessment of the buiding following the procedure set out in the Nev: Zealand Society for Forthquake
Engineering ductiment "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006, This spreadsheet must be read in cenjunction with the
limitatians set out in the eccompanying report, ond should rot be relied on by any party for any other purpose, Detolled inspections and en, gineering calculetions, or engineering
Ljud’aemem‘s based on them, have not been undertaken, and these may Jead to o different result or seismic grade,




Printed 21/11/2014 NZSEE IEP Spreadsheet Version 0.8

" Initial Evaluation Procedure {IEP) Assessment - Completed for Dunedin CTt},r Council Page 3
Stroet Number & Name: 1 Balmacewen Road, Maori Hill .. JobNo.: 12174
AICA: By: RalfSchruba =~
Name of building: Coronation Hall Data: 21/11/2014
Clty: Dunedin 9010 Revision No.:

Table IEP-2  Initial Evaluation Procedure Step 2 continued

2.2 Near Fault Scaling Factor, Factor E

If T < 1.5sec, Factor E=1 N
- Longitudinai Transverse

a) Near Fault Factor, N(T.D) NToR[ 1|

(from NZ51170.5:2004, C1 3.1.6)

b) Factor E = N(T,D) Factor E:

il

2.3 Hazard Scaling Factor, Factor F
a} Hazard Factor, Z for site

Location: Dunedin 3
7= 013 (from NZ$1170.6:2004, Table 3.3)
FAT 06 ' {(NZS4203:1092 Zone Factor from accompanying Figure 3.5(k)
Zoogg = .. D13 . (from NZ51170,5:2004, Table 3.3)
by Factor F
For pre 1982 = 1z
For 1992-2011 = Z 1502l
For post 2011 = Z 20l

Factor F:[ 789 ] 769 -

2.4 Return Period Scaling Factor, Factor G

a) Design Importance Leve, | I | | j
{Setto 1 If not known. For buildings designed prior to 1965 and known to be designed a& a -

publlc building set to 1.25. For buildings designed 1965-1876 and known to be designed as a | _E
public building set to 1.33 for Zone A or 1.2 for Zone B. For 1976-1934 set | vaiue,)

b) Design Risk Factor, R, I
(setto 1.01f other than 1876-2004, or not known)

| |
Re=[L T4 ] C7]
c) Return Period Factor, R

{from NZS1170.0:2004 Building Impartance Level) Choose Importance Level O1 ®2 O3 4 o7 @2 03 Q4 |

, R[] T

d) Factor G = IR/R

2.5 Ductility Scaling Factor, Factor H
a) Available Displacement Ductility Within Existing Structure

e e ——", ZwEE e | o 100, .
External walis are double brick (probably not tied} with engaged columns
and concreta bond beam at appoximately ground floor support lavel.
b) Factor H k, ki,
For pre 1976 (maximum of 2) = 1.00 100

For 1976 onwards

= 1 1

(where kp Is NZ51170.5:2004 Inslastic Spectrum Scaling Factor, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor |
a} Structural Performance Factor, 5,

(from accompanying Figure 3.4)
Tick if light timber-framed construction in this direction

Sp=| . 100 100
b) Structural Performance Scaling Factor = 15, Factor I: 1.00
Note Factor B values for 1992 to 2004 have been multiplied by 0.67 to account for Sp in this pariod

II..-I
EI_I

2.7 Baseline %NBS for Buiiding, (%NBS), e 5
(equals (%NBS }om XEXF X GxHx1 )
WARNING! 7his mitial eveluation hus been carried out solely os an initial seismic of the building following the procedure set out in the New Zeatand Soclety for

Earthqueke Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction
twth the imitations set out in the occompanying report, and showld nat be reiled on by any party for any ather purpose. Detailed inspections and engineering calculgtions, or engineering

Jjudlgements based on them, have not been undertaken, and these moy fead to a different result or seismic grade.

[ P J
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Initial Evaluation Procedure {IEP) Assessment - Completed for Dunedin City Council ) Page 4
Street Number & Name: 1 Baimacewen Road, Maori Hill o JobNo.:

AKA: By:

Name of building: Coronation Hail .. Date:

City: Dunedin 9010 Revision No.:

Table IEP-3  Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer Appendix B - Section B3.2)

a) Longitudinal Direction
potential CSWs Effect on Structural Performance Factors

{Choose a value - De not interpolate)
3.1 Plan Irregularity

Effect on Structural Performance O Severe O Significant @ insignificant Factor Ao ]
N/A
3.2 Vertical Irregularity
Effect on Structural Performance O Severs O significant ® insigniticant  Factor B[__10_]
N/A
3.3 short Columns "
Effect on Structural Performance O Severe Q Significant @ Insignificent  Fagtor c
N/A

3.4 Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequernces are considered to be minimal)

a) Factor D1: - Pounding Effect

Nots:
Values given assume the buliding has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
may be reduced by taking the coefficlent to the right of the value applicable to frame buildings. |

Factor D1 For Longitudinal Diraction:[ 10
Tabie for Selection of Factor D1 Severe Significant  Insignificant
Separation 0<Sep<.D05H ,005<Sep<01H  Sep>.01H
Alignment of Floors within 20% of Storsy Height O 1 Qi @1
Alignment of Fioors not within 20% of Storey Height ' 04 Qo7 Qo8
NA — WEEe S b
b) Factor D2: - Height Difference Effect
Factor D2 For Longitudinal Direction:|. .
Table for Selection of Factor D2 Severe Significant  Insignificart
O<Bep<05H .005<Sep<.D1H Sep>.01H
Height Difference > 4 Storeys Q04 oc7 @1
Haight Difference 2 to 4 Storeys € 07 Qos O
Height Difference < 2 Storeys Q1 O Q1
NIA

Factor D

3.5 Site Characteristics - Stabiity, landslide threat, liquefaction etc as i affects the structural performance from a iife-safety perspective

Effect on Structural Performance ) Severs O Significant @ Insignificant  Factor E
NFA

3.6 Other Factors - for aliowance of aif other relevant cheracterstics of the building For = Ehslor_evs - :ﬂxim“m "'ﬂ:l-“a ':’: Factor F
Record rationale for choics of Factor F: e

1.56 for damping of unreinforced masonry; 0.65 for cartilever wall (GF).

PAR
3.7 Performance Achievement Ratic (PAR} Longitudinal| 1.01

]

(equals AXBxCxDXEXF)
WARNING!H This initial evaiuation has been carried out safely as an initiaf seismic of the building following the procedure set out in the New Zealand Scciety for Earthquake
E ing o A and tmp of the Structural Performance of Buildings in Earthquakes, June 2006, This spreadsheet must be read in conjunction with the

litnitatlons set out in the accomponying report, and should not be refied an by ey party for ony other purpuse, Detailed Inspections and engineering caicwlations, or engineering judgements ‘
based on them, have not been undertaken, and these may lead to a different resuit or seismic grade. ‘
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[ Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 5
Street Number & Name: 1 Balmacewen Road, Maori Hill Job No.: 12174
AKA: By: Ralf Schruba
Name of building: Coronation Hall Date: 21M1/2014
City: Dunedin 9010 Revision No.:

Table IEP-3  Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
{Refer Appendix B - Section 83.2}

b) Transverse Diraction

Factors
potential CSWs Effect on Structural Performance
| (Choose a value - Do not interpolate)
3.1 Plan Irregularity
Effect on Structural Performance '@ Severs O Significant ® Insignificant  Eactor A
| NIA
32 Varl ‘ - e T e S e T
Effect on Structural Performance & Severe © Sigrificant © insignificant  paepor B
N/A

© Insignificant E -
actorC| 10 |

3.3 Short Columns
| Effect on Structural Performance 'O Severs
NIA

3.4 Pounding Potential
(Estimate DT and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
may be reduced by taking the coefficient fo the right of the value applicable fo frame buildings.

Factor D1 For Transverse Direction: 10
Table for Selection of Factor D1 Severe Significant  Insignificant
Separation 0<Sep<.005H 005<Sep<.0tH  Sep>.01H
Alignment of Floors within 20% of Storey Height ~ O 1 o1 @1
Alignment of Floors not within 20% of Storey Height @ 0.4 Oo7 008
MA e —
b} Factor D2: - Height Difference Effect
Factor D2 For Transverse Direction:l 1.0
Table for Selection of Factor D2 Severe Significant  Insignificant
0<Sep<.005H .005<Sep<.01H Sep>.01H
Height Difference > 4 Storeys O 0.4 Oo7 @1
Height Difference 2 to 4 Storeys @ 0.7 Qe O
Hoight Difference < 2 Stareys Q' 1 1 O
N/A

Factor D

3.5 Site Characteristics - Stabilty, landslide threat, liquefaction etc as i affects the structural perfarmance from a life-safaty perspactive

Effect on Structural Performance '@ Severe © Significant © insignificant  po4e e
N/A
3.6 Other Factors - for allowance of all other relevant characterstics of the buildin For < 3 storeys - Maximuem valye 2.5 F o
9 otherwise - Maslmum valiie 1.8, Factor

Record rationale for choice of Factor F:
1.56 for damping of unreinforced masonry; 0.65 for cantilever wall (GF).

Mo mirimam

PAR

3.7 Performance Achisvement Ratio (PAR) % -
(eqqals Ax BxCer ExF) ransverse .

‘ WARNING I 7his inttial evaluation has been corried out solely as an initial selsmic assessment of the buiiding following the procedure set out in the New Zealand Society for Forthguake I
i Engineering document "Assessment and improvement of the Structural Performance of Buildings in Eorthquakes, June 2006*, This spreadsheet must be read In canjunction with the ‘

Hmitations set out in the accompanying report, and showld not be relied on by ony party for any other purpose, Detailed inspections and engineering calculetions, or engineering
i judgements bosed on them, have not been undertoken, ond these may lead to @ different result or seismic grade.
L.

i
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 6
Street Number & Nama: 1 Balmacewen Road, Maori Hill .. JobNo.: g
AKA: By: Raif Schruba

Name of building: Coronation Hail Date: 21/11/2014

Clty: Dunedin 9010 Revision No.:

Table IEP-4  Initial Evaluation Procedure Steps 4, 5, 6 and 7

Step 4 - Percentage of New Building Standard (%NBS)
Longltudinal

4.1 Assessed Bascline %NBS (%NBS}, L 22% .
{from Table IEP - 1)

4.2 Performance Achievement Ratio (PAR)
{from Table IEP - 2)

—'

i 2
o g

. . = ;
: ]

-]

4.3 PAR x Baselina {(%NBS) ,

4.4 Percentage New Building Standard (%NBS)
{ Use lower of two values from Step 4.3)

Step 5 - Potentlally Earthquake Prone? %NBS <34 YES
{Mark as appropriate)

Step 6 - Potentially Earthquake Risk? %NBS <67 YES
(Mark as appropriate)

Step 7 - Provisional Grading for Seismic Risk based on IEP
Seismic Grade

Additional Comments (items of note affecting IEP score)
N/A

Evaluation Confirmed by____M”‘FJ’H Signature

L.ou Robinson Name

38332 __CPEng. Ne

Relatlonship between Grade and %NBS :

| . Grade: A+ - W= B G D E
% NBS: >100 100to 80 | 79to 67 66t034 |33t020 <20

Earthquake Engineering d A and Impr of the Structural Performance of Buildings in Earthquakes, June 2006", This spreadsheet must be read in confunction
with the limitations set out in the accomponying report, and should not be relied on by any party for any other purpose. Detailed inspections ond engineening calculations, or engineering
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Detailed Seismic Assessment - Maori Hill Hall

Executive Summary

Background

This Detailed Seismic Assessment report has been prepared for the Dunedin City Council for Maori Hill Hall,
located at 1 Balmacewen Road, Dunedin. It follows on from an Initial Seismic Assessment (ISA) using the
New Zealand Society of Earthquake Engineering (NZSEE) Initial Evaluation Procedure (IEP) dated 21
November 2014 (completed by others). In the Initial Seismic Assessment the Maori Hill Hall was assessed to
be a Grade D building with an IEP rating of 25%NBS (IL3) (New Building Standard) in accordance with the
NZSEE.

This report has been prepared in accordance with the scope of work described in the DCC Maori Hill Hall —
Detailed Seismic Assessment proposal dated 4 April 2017.

Building Description

The Maori Hill Hall was constructed in 1911, and consists of two storeys: a ground floor and a basement,
which is partially underground. The building is rectangular and the walls are constructed with unreinforced
masonry (URM), with a timber framed roof and floor spanning onto the walls and pilasters. The external
ground level varies along the length of the building, rising from being at basement level at the north end to
being flush with the ground floor at the south end.

Assessed Earthquake Rating

The results of our quantitative seismic assessment for the Maori Hill Hall indicates an earthquake rating of
less than 20%NBS(IL2) in terms of the expected performance for life safety in accordance with the guideline
document The Seismic Assessment of Existing Buildings - Technical Guidelines for Engineering
Assessments, dated July 2017 (Engineering Assessment Guidelines). The earthquake rating is limited by the
lack of connection between the South wall and the floor diaphragm.

However, failure of this connection is likely to result in some local loss of floor joist seating and not a global
collapse mechanism. The URM walls generally have a capacity of 25-30%NBS but with some relatively
minor strengthening works this can be raised to provide more seismic resilience.

Council has advised that they will manage this building as an Importance Level 2 building and not more than
300 people will be allowed to congregate in one area. The building has been assessed as an Importance
Level 2 (IL2) building in accordance with the New Zealand Standard for Structural Design Actions NZS1170.

The assessed structure is a Grade E building following the definition of the NZSEE building grading scheme.
Grade E buildings have approximately >25 times the seismic risk relative to a new building, indicating a Very
High risk exposure.

A building with less than 34%NBS and whose collapse would cause injury or death to people in or near the
structure is categorised as an Earthquake Prone Building (EPB). Buildings with less than 67%NBS are also
categorised as Earthquake Risk Buildings (ERB). The Maori Hill Hall would therefore be categorised as an

Earthquake Prone Building.

The following items limit the performance of the building below 34%NBS(IL2):

There is no mechanical connection (gravity only) between the floor diaphragm and the South end wall.
= The connection from the North end wall to the floor diaphragm is reliant on a single skew nail and cannot
adequately accommodate the loading demand.

m  There is no visible mechanical connection from the rafters and floor beams into the pilasters. There could
potentially be a hidden fixing down into the concrete cap from the floor beams (scanning indicated some
metallic content in the bond beam at this location); however, without more intrusive investigations this
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Detailed Seismic Assessment - Maori Hill Hall

could not be relied on and for the purpose of the assessment we have assumed that these connections
rely on shear friction alone between the beams and the concrete.

m  There is no connection from the roof rafters to the side walls in the southern rooms. These therefore rely
solely on friction between the rafters sitting on top of the bricks.

m  The cavity brick side walls in the southern rooms are tall and narrow and are therefore vulnerable to out-
of-plane failure and collapse.

= The connections from the roof to the North and South end walls (both at eaves and roof levels) are not
adequate to resist the loading demand.

m  The ceiling/roof in the hall does not act as a continuous diaphragm in the transverse direction as there is
no reliable means of transferring load from roof level down to eaves level (at the ends of the open hall
area). This means it cannot act to restrain the side walls at eaves level, so the walls act as cantilevers.

= The southern end wall is highly perforated, leaving only very narrow pier elements between the door and
windows. This means it has low capacity to resist in-plane loads.

In addition to our findings, and in respect of the overall behaviour of the building noted above, the expected
performance of the site and associated seismic risk have also been assessed:

= Soil Class: A site subsoil class C, (NZS1170.5) has been adopted for our assessment, in lieu of any
detailed geotechnical information.
= Slope Stability: The slope stability is not considered during our assessment.

Seismic Retrofit Options

We have been asked to provide high level commentary regarding the strengthening that would be required to
improve the seismic performance of the building.

For the Maori Hill Hall to achieve 34%NBS(IL2) the following would need to be undertaken:

Create a connection between the ground floor diaphragm and the southern end wall.
Create a connection between the roof diaphragm and the perimeter cavity walls.
Strengthening the existing rafter and floor beam to pilaster connections.
Strengthening the existing connection from the northern end wall to the floor diaphragm.
Strengthening the existing connection from the North and South end walls to the roof diaphragm.
Strengthening the cavity brick side walls by securing the two wythes together and fixing to a system of
strongbacks. The timber wall framing could be used for this.
= To strengthen the ground floor pilasters either:
— Provide restraint at the eaves level by securing the ceiling diaphragm.
— Or locally strengthen each pilaster by use of FRP or steel strengthening, etc.
m  To strengthen the South end wall either:
— Strengthen the wall to resist greater in-plane loading.
— And/or add additional lateral load resisting elements through the building to reduce the demand on this
element.

To achieve 67%NBS(IL2), the floor diaphragm would need to be strengthened and the parapets secured.

Geotechnical investigations could determine that the site has better soil characteristics than what we have
assumed. An improvement in site subsoil class from C to B would increase the building’s %NBS score.

We have assumed the building is an Importance Level 2 structure. We believe that this building could
reasonably be classified as either IL2 or IL3 depending on how the building is managed, operated and
modified.
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Detailed Seismic Assessment - Maori Hill Hall

Next Steps

We recommend you consider carrying out the following next steps:

m  Geotechnical investigations could be undertaken to determine whether the site has better soil
characteristics than those assumed for this assessment.

= Carry out detailed design of strengthening solutions and undertake works to increase the building seismic
performance to a desired level in terms of %NBS.

= Obtain cost estimates for the proposed strengthening solutions, if required. High-level cost estimates
could be obtained from prospective builders, quantity surveyors, or we can assist with this, if required.
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1 Introduction

This Detailed Seismic Assessment (DSA) report has been prepared for the Dunedin City Council for Maori
Hill Hall, located at 1 Balmacewen Road, Dunedin. It follows on from an Initial Seismic Assessment (ISA)
using the New Zealand Society for Earthquake Engineering (NZSEE) Initial Evaluation Procedure (IEP)
dated 21 November 2014 (by others).

1.1 Scope of Assessment

The purpose of this assessment is to establish the seismic risk of the Maori Hill Hall and, if necessary, to
propose structural remediation to achieve a level of seismic risk acceptable to the Dunedin City Council. Our
scope of work includes:

= Areview of the drawings provided to Beca.

= Site visit and visual inspection of the structure.

m  Carry out detailed engineering calculations to estimate the seismic capacity of the primary structural
elements of the super structure. (Wind and gravity checks are excluded).

= The Detailed Seismic Assessment has been carried out in accordance with the guideline document The
Seismic Assessment of Existing Buildings - Technical Guidelines for Engineering Assessments, dated
July 2017 (Engineering Assessment Guidelines).

= Assess whether the building is an earthquake-prone building, i.e. achieves less than 34% of the required
strength of a new building (<34%NBS).

m  Assess whether the building is an earthquake-risk building (i.e. achieves less than 67%NBS).
Provide high level commentary on the type of strengthening that may be required to improve the
building’s seismic performance to an appropriate level.

= A summary of the findings and comments on the differences with the initial evaluation, and general
recommendations about further actions.

1.2 Initial Seismic Assessment

Hadley and Robinson Ltd. completed an Initial Seismic Assessment (ISA) using the NZSEE Initial Evaluation
Procedure (IEP) for the building, which is summarised in their report dated 21 February 2014 (refer Appendix
B). The building was assessed on the basis of it being an Importance Level 3 (IL3) building. The ISA
evaluation determined that the building has a rating of 25% New Building Standard (%NBS), which
corresponds to a Grade D building, as defined by the NZSEE building grading scheme. This is less than the
minimum Building Act 2004 threshold for “earthquake prone” buildings (34%NBS) and less than the
threshold for “earthquake risk” buildings (67%NBS) as defined by the NZSEE.

An ISA provides a useful indication of a building’s potential earthquake rating in an earthquake compared
with similar buildings constructed to the current code, and it is only a first stage review. As noted in the ISA
review, the building score is limited by the age of the structure in the Initial Evaluation Procedure. This aspect
of the building is more reliably accounted for in our current quantitative evaluation.
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Figure 1 — Maori Hill Hall (south elevation)

1.3 Regulatory Environment and Design Standards

The Earthquake-prone Building regulatory framework underwent significant changes during 2016 and 2017
as a result of learnings from the Christchurch earthquakes, and the more recent 2016 Kaikoura earthquake.
This resulted in the Building (Earthquake-prone Buildings) Amendment Act 2016, the Building (Specified
Systems, Change the Use, and Earthquake-prone Buildings) Regulations 2005 including the Earthquake-
prone Building Methodology, and the technical guideline document The Seismic Assessment of Existing
Buildings - Technical Guidelines for Engineering Assessments (Engineering Assessment Guidelines). The
important aspects of this regulatory framework are summarised below.

Earthquake-Prone Buildings (EPBs) are defined in Section 133AB of the Building (Earthquake-prone
Buildings) Amendment Act 2016 as buildings whose ultimate capacity will be exceeded in a moderate
earthquake and, if it were to collapse, would likely result in injury or death or damage to another property. A
moderate earthquake is defined as approximately one-third as strong but of the same duration as the
earthquake shaking assumed in the design of a new building.

The official determination of whether or not a building is Earthquake-prone is the responsibility of the relevant
Territorial Authority (TA). The earthquake rating resulting from an engineering assessment is only one, albeit
significant, aspect considered by the TA in making their determination. If the TA determines a building to be
Earthquake-prone, it will issue an EPB notice for the building and include it on the EPB register. The Building
(Earthquake-prone Buildings) Amendment Act 2016 then defines timeframes within which the owner must
carry out building work (i.e. upgrade or demolish) to ensure the building is no longer Earthquake-prone.
These timeframes range from 7.5 years to 35 years depending on the building type (priority or normal) and
location (high, medium or low risk areas).
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The Building (Specified Systems, Change the Use, and Earthquake-prone Buildings) Regulations 2005
made significant changes to the system for identifying and remediating Earthquake-prone buildings. These
include:

providing an operational basis for identifying earthquake-prone buildings — the EPB Methodology

new definitions for key terms including ‘Earthquake-prone Buildings’ and ‘ultimate capacity’

a requirement to categorise Earthquake-prone Buildings in terms of their earthquake rating

providing a national-based system in place of individual earthquake-prone building policies for each TA

The Engineering Assessment Guidelines document used by engineers to carry out seismic assessments is
an integral part of the EPB Methodology.

In addition, the New Zealand Society for Earthquake Engineering (NZSEE) define a building with an
earthquake rating less than 67%NBS as an Earthquake-Risk Building (ERB), and recommend a minimum
target strengthening level of 67 %NBS.

It is considered impractical and unaffordable to design every building to withstand the largest earthquake
imaginable. Consequently, with respect to the determination of design loads for natural hazards, the New
Zealand Loading Standard adopts a probabilistic approach that takes into accord the exposure hazard at a
given location, along with factors such as building importance. Thus, the Loading Standard may be said to
adopt a risk management approach in setting the loading levels that a given building is required to withstand.

For Importance Level 2 (IL2) buildings (e.g. offices, apartments and the like), the “design” earthquake load is
set at the 1 in 500 year return period earthquake event. This event has approximately a 10% probability of
exceedance over the assumed 50 year life of a building.

The following design standards and references have been used to undertake the seismic assessment:

s New Zealand Standard NZS1170.0: 2002 “Structural Design Actions Part 0: General principles”.

s New Zealand Standard NZS1170.1: 2002 “Structural Design Actions Part 1: Permanent, imposed and
other actions”.

m  New Zealand Standard NZS1170.5: 2004 “Structural Design Actions Part 5: Earthquake actions — New
Zealand”.

m  New Zealand Standard NZS3101:2006 “Concrete Structures Standard”.

= New Zealand Society for Earthquake Engineering (NZSEE) “Guidelines on Assessment and Improvement
of the Structural Performance of Buildings in Earthquake”. 2006 New Zealand (including corrigenda 1, 2,
3 and 4).

m 2017 Technical Guidelines on the “The Seismic Assessment of Existing Buildings — Technical Guidelines
for Engineering Assessments”, prepared by the New Zealand Society of Earthquake Engineers (NZSEE),
the Ministry of Business, Innovation and Employment (MBIE), the Earthquake Commission (EQC), the
Geotechnical Society of New Zealand (GSNZ) and the Structural Engineers Society (SESOC).

1.4 Assessment Methodology

We have adopted a stepped analysis approach to undertaking the seismic assessment of the Maori Hill Hall,
starting with simpler analysis methods and progressively employing more sophisticated methods of analysis
and calculations to determine the seismic vulnerability of the building, where required. The techniques used
are generally as outlined in the guideline document The Seismic Assessment of Existing Buildings -
Technical Guidelines for Engineering Assessments, (the Engineering Assessment Guidelines). Previous
versions of this guideline document were referred to as the NZSEE Guidelines, as they were produced by
the New Zealand Society for Earthquake Engineering. The guidelines have now been fully revised, with the
new version produced by three technical engineering societies (NZSEE, the Structural Engineering Society
(SESOC) and NZ Geotechnical Society (NZGS)), in conjunction with the Ministry of Business, Innovation and
Employment (MBIE) and the Earthquake Commission (EQC).
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Our methodology is briefly summarised below, which generally follows the key steps of the Simple Lateral
Mechanism Analysis (SLaMA) technique described in Appendix 2A of the Earthquake Engineering
Guidelines:

= A detailed inspection of the building was undertaken to provide sufficient detail to conduct the analysis.
This includes measurements of all walls, pilasters, floor and roof beams, and any other items of note.

= Calculation of the expected seismic actions on the building following the current New Zealand loading
standards (NZS1170).

= Analysis of the building using Section C8 of the Engineering Assessment Guidelines for URM buildings,
which use hand analyses to check the walls in out-of-plane bending and in-plane shear, the diaphragms
and the non-structural elements, such as parapets, for collapse.

= Determination of the likely earthquake rating of the building compared with an equivalent new building at
the site, in accordance with Engineering Assessment Guidelines. This was based on our inspections, the
structural weaknesses identified, our calculations and our engineering judgment.

1.5 Explanatory Statement

m  This report has been prepared by Beca at the request of our Client and is exclusively for our Client’s use
for the purpose for which it is intended in accordance with the agreed scope of work. Beca accepts no
responsibility or liability to any third party for any loss or damage whatsoever arising out of the use of or
reliance on this report by that party or any party other than our Client.

m  The inspections of the building/structures discussed in this report have been undertaken to assist in the
structural assessment of the building structure for seismic loads only. This assessment does not consider
gravity or wind loading or cover building services or fire safety systems, or the building finishes, glazing
system or the weather tightness envelope.

m  This assessment does not include an assessment of the building condition or repairs that may be
required.

= No geotechnical, subsurface or slope stability assessments have been undertaken by Beca.

m Beca is not able to give any warranty or guarantee that all possible damage, defects, conditions or
qualities have been identified. The work done by Beca and the advice given is therefore on a reasonable
endeavours basis.

= Except to the extent that Beca expressly indicates in the report, no assessment has been made to
determine whether or not the building complies with the building codes or other relevant codes,
standards, guidelines, legislation, plans, etc.

= The assessment is based on the information available to Beca at the time of the assessment. Further
information may affect the results and conclusion of this assessment.

m  Beca has not considered any environmental matters and accepts no liability, whether in contract, tort, or
otherwise for any environmental issues.

= The basis of Beca’s advice and our responsibility to our Client is set out above and in the terms of
engagement with our Client.
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2 Building Description

2.1 General

Summary information about the building is presented in the following table. Reference Information used to
undertake this seismic assessment is listed in Appendix A.

Table 2.1 — Building Summary Information

Item

Building name

Details

Maori Hill Hall

Comment

Also known as the Coronation Hall.

Street Address 1 Balmacewen Road, Maori Hill,
Dunedin
Age Originally constructed circa 1911.

Building Occupancy/Use

Community hall, used by local groups
and schools.

Importance Level

Importance Level 2 (IL2)

Council has advised that they intend
to manage this building as an
Importance Level 2 building and not
more than 300 people will be allowed
to congregate in one area.

Building Footprint / Floor Area

415m?2 (footprint)

Similar floor areas in both levels.

No. of storeys / basements

Single storey with basement. 3.6m
high basement, 4.4m high ground
floor to eaves.

13m maximum overall height of
structure (northern wall)

Structural system

Timber roof rafters spanning onto
unreinforced masonry walls.
Suspended timber framed floor at
ground floor level.

Earthquake resisting system

Unreinforced masonry walls.

Foundation system

Concrete strip footing under brick
walls. Concrete foundation wall at
southern end of basement.

Full extent of foundations unknown.
Foundation wall scanned and no
reinforcement was present.

Stair system

External timber framed stairs.

There is no internal access between
floors.

Other notable features

Large concrete canopy at front.

Ground slopes from ground floor level
at the front to basement level at the
rear. Basement is partially embedded
into the ground.

Construction information

Floor plans of both ground floor and
basement available.

Likely Design Standards

No known national loading standards
at time of construction.
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Figure 3 — Elevation of East Wall (west wall is similar)
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Figure 5 — Elevation of Northern End Wall — Basement Level

Additional photographs and drawings of the building are included in Appendix C and D.

The main egress route for foot traffic is located on the south elevation through the main doors. Two other
egress routes are located on the eastern side of the building, via the external stairs. Access to the basement
area is through a door in the eastern elevation as well.
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2.2 Site Conditions

A site subsoil class C, shallow soils (NZS1170.5) has been adopted for our assessment based on the 2004
“Ground Class Dunedin Area” map produced by Opus for the Otago Regional Council. This choice is made
in the absence of a site-specific geotechnical investigation. Geotechnical investigation could be undertaken
to determine the actual site soil conditions. A revision of site subsoil class from C to B would results in an
improved %NBS score.

2.3 Building Design

The first unified national loading and building design standard, NZSS95:1935 Model Building By-Law was
introduced following the catastrophic 1931 Napier earthquake. This code required the building to be
designed for a nominal lateral force applied uniformly up the building. A revision to the loading and building
design standard was made in 1955, introducing minor improvements to reinforced concrete design.

There were significant changes to the knowledge base of structural engineers in the mid-1960s and the
1970s. The NZS1900:1965 loading standard considered variations in regional seismicity and effects of
dynamic response in the calculation of seismic coefficients. Ductility requirements were introduced in
NZS1900:1965, but without clear guidance on how to achieve the ductility capacity.

Much research and development occurred in the late 1960s and early 1970s. Research and development in
New Zealand in the 1970s set the early benchmark for the design and detailing of ductile reinforced concrete
structures to resist earthquake loading. These findings were incorporated into a new loadings code
NZS4203:1976 and a new concrete code NZS 3101:1982.

A ductile structure designed to modern codes is expected to be able to undergo relatively large
displacements without collapse. Ductile structures are also able to dissipate energy and resist repeated
cycles of seismic loads without excessive strength degradation. Buildings designed with these features
provide a higher level of life safety performance in severe earthquakes compared with other buildings without
these features.

2.4 Structural Systems

The gravity load system for the roof consists of timber purlins on timber roof rafters spanning onto the URM
walls. Within the hall these rafters appear to be cast into a concrete cap at the top of the wall pilasters. There
is no bond beam along the top of the brick wall. At the southern end of the building, the rafters are smaller
and at closer centres and fixed to a top plate sitting atop the inner wythe of the side walls. The pitched roof
therefore relies on the ceiling joists acting as a tension tie to resist the outward thrust force under gravity
load. Any lateral movement of the roof will be resisted via friction between the rafter bearing on the bricks
and the timber fascia board.

The suspended timber framed floor at ground floor level consists of timber tongue and groove flooring on
timber joists on timber flitch beams which span onto the URM wall pilasters. Within the hall the floor has an
additional layer of MDF nailed to it. The soffit is not lined. The timber flitch beams consist of three timber
beams with steel plates between each and fixed together with bolts along the length of the beam. The
original design appears to have used a post at midspan on the beam to support it, however these have been
removed at an unknown date and replaced with steel gravity frames at thirds along the beam. At the ends
the beams appear to have a steel baseplate cast into the concrete bond beam atop the pilaster.

The walls are typically constructed of two solid layers of brick (or two wythes) in common bond, with header
courses typically every four to six courses and no cavity. The side walls in the southern rooms are
constructed with two single wythes with a cavity between with ties. There is a reinforced concrete bond beam
running around the perimeter of the building at floor level which is 350mm deep and as wide as the wall.
Within the hall proper and basement there are pilasters at approximately three metre centres. In the hall
these are typically 490mm wide and 170mm deep from the face of the wall. These have a small concrete cap
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at the top which the roof rafter is cast into. In the basement the pilasters are typically 700mm wide and
350mm deep. The concrete bond beam extends out over the top of the pilasters at these locations.

The lateral load resisting system is the URM wall elements in both the longitudinal and transverse directions.
The roof will act as a diaphragm and is lined with tongue and groove sarking set diagonally to the underside
of the rafters in the hall; and either straight or diagonal tongue and groove boards on the flat supported by
ceiling joists in the other ground floor rooms. The tongue and groove flooring will also act as a diaphragm at
floor level.

The side walls have large regular sized penetrations at both basement and ground floor level.
The southern end wall is highly penetrated, along with a 1.3m high parapet and a concrete canopy extending

up to 2.0m out from the building. The northern end wall has some door sized penetrations at ground floor
level and windows at basement level.

3 Results of Seismic Assessment

3.1 Assessment Results

The results of our quantitative detailed seismic assessment (DSA) indicate the Maori Hill Hall earthquake
rating to be less than 20%NBS(IL2). The associated building grade is now Grade E. The earthquake rating
is limited by the lack of connection between the South wall and the floor diaphragm.

However, failure of this connection is likely to result in some local loss of floor joist seating and not a global
collapse mechanism. The URM walls generally have a capacity of 25-30%NBS but with some relatively
minor strengthening works this can be raised to provide more seismic resilience.

Table 3.1 presents the evaluated seismic performance in terms of %NBS of the individual structural systems
in each loading direction and for each structure.

Table 3.1 - Summary of Building Seismic Performance

System Direction Seismic Performance Notes

in %NBS
Ground Floor URM Walls Transverse 30-33%NBS Limited by the un-restrained ceiling
in Out-of-Plane Bending diaphragm in the hall.
with Pilasters
Roof to Pilaster Transverse 30-33%NBS
Connection
Ground Floor URM End Longitudinal 25-30%NBS (governed | Would score 70-75%NBS once
Walls in Out-of-Plane by roof connection connection is strengthened.
Bending capacity)
Roof to End Wall Longitudinal 25-30%NBS
Connection
Ground Floor URM Cavity | Transverse 25-30%NBS (governed | Would remain at 25-30%NBS once
Side Walls in Out-of-Plane by roof connection connection is strengthened.
Bending capacity)
Roof to Cavity Wall Transverse 25-30%NBS
Connection
Basement URM Side Transverse 35-40%NBS (governed | Element would score >100%NBS once
Walls in Out-of-Plane by connection capacity) | the connection is strengthened.
Bending
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System Direction Seismic Performance Notes
in %NBS

Floor Beam to Pilaster Transverse 35-40%NBS

Connection

Basement URM North Longitudinal 20-25%NBS (governed | Element would score 90-95%NBS once

Wall in Out-of-Plane by connection capacity) | the connection is strengthened. The wall

Bending itself is limited by the poor condition of
the foundation.

Floor Diaphragm to North Longitudinal 20-25%NBS

Wall Connection

Floor Diaphragm to South | Transverse <20%NBS Limited by lack of connection between

Wall Connection floor diaphragm and end wall.

Parapet at Front of Longitudinal 55-60%NBS

Building

Diaphragm at Roof Level Transverse >100%NBS Note this is for the ceiling diaphragms in
the rooms to the south and over the
stage. The hall ceiling does not act as a
diaphragm in the transverse direction as
there is no restraining elements at each
end.

Longitudinal >100%NBS
Diaphragm at Floor Level Transverse 45-50%NBS Limited by shear strength of the floor.
Longitudinal >100%NBS

Ground Floor URM Walls Longitudinal >100%NBS

in In-PI Sh

I In-rlane shear Transverse (North) >100%NBS

Transverse (South)

25-30%NBS

Limited by the large number of
penetrations in this wall.

Basement URM Walls in
In-Plane Shear

Longitudinal

>100%NBS

Transverse (North)

85-90%NBS

3.2 Factors Affecting Assessment Results

Council has advised that they will manage this building as an Importance Level 2 building and not more than
300 people will be allowed to congregate in one area. This reduces the seismic demand on the building
compared to an Importance Level 3 structure (as was assumed for the ISA) as that is based on the design
load from a 1 in 1000 year earthquake, as opposed to a 1 in 500 year earthquake considered for an IL2

building.

The following tests and observations were made on site as part of this assessment. These checks provide
the strength properties for the various materials in the building:

m A scratch test of the bricks was undertaken. This indicated a material hardness of Medium as per the

Engineering Assessment Guidelines (scratches with a 10c coin).

m A check of the original mortar showed that it scratched easily with finger nails. This corresponds to a Soft

mortar hardness as per the Engineering Assessment Guidelines.

m  Both the roof and floor diaphragms were taken to be in Fair condition, which the Engineering
Assesssment Guidelines defines as having “Little or no borer; less than 3 mm of floorboard separation;
little or no signs of past water damage; some nail rust but integrity still fair; floorboard-to-joist connection
has some but little movement; small degree of timber wear surrounding nails”.

The concrete used in the foundations and bond beams was assumed to have a strength of 10MPa.

it BeCd
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The MDF lining in the hall over the floor has not been included in the assessment of the floor diaphragm
capacity. Based on the material type, observed thickness and coverage over only part of the ground floor
area, it is unlikely that it will contribute much to the strength of the diaphragm.

The following items limit the performance of the building below 34%NBS(IL2):

= There is no mechanical connection (gravity only) between the floor diaphragm and the South end wall.
m  The connection from the North end wall to the floor diaphragm is reliant on a single skew nail and cannot
adequately accommodate the loading demand.

m  There is no visible mechanical connection from the rafters and floor beams into the pilasters. There could
potentially be a hidden fixing down into the concrete cap from the floor beams (scanning indicated some
metallic content in the bond beam at this location); however, without more intrusive investigations this
could not be relied on and for the purpose of the assessment we have assumed that these connections
rely on shear friction alone between the beams and the concrete.

= There is no connection from the roof rafters to the side walls in the southern rooms. These therefore rely
solely on friction between the rafters sitting on top of the bricks.

= The cavity brick side walls in the southern rooms are tall and narrow and are therefore vulnerable to out-
of-plane failure and collapse.

m  The connections from the roof to the North and South end walls (both at eaves and roof levels) are not
adequate to resist the loading demand.

= The ceiling/roof in the hall does not act as a continuous diaphragm in the transverse direction as there is
no reliable means of transferring load from roof level down to eaves level (at the ends of the open hall
area). This means it cannot act to restrain the side walls at eaves level, so the walls act as cantilevers.

m  The southern end wall is highly perforated, leaving only very narrow pier elements between the door and
windows. This means it has low capacity to resist in-plane loads.

4  Commentary on Associated Seismic Risks

4.1 Risks from Adjacent Buildings

The separation between the Hall and the adjacent building is only 10mm. During an earthquake the two
structures may “pound” against each other. The Engineering Assessment Guidelines argue that when the
eaves of both buildings are at similar heights the effect of any damage is unlikely to impact on the gravity
load system in the building, and hence any damage will be non-structural and localised to the site of
“pounding”. Based on this, we do not believe that pounding is a structural weakness for this building.

4.2 Risk from Geohazards

Slope stability has not been considered as part of our assessment.

4.3 Risks from Non-structural Building Elements

Non-structural building elements (fagade glass, ceilings, internal walls, overhead services) typically constitute
a significant portion of the repair / reinstatement cost following an earthquake. In a moderate seismic event,
non-structural element damage will likely contribute heavily to downtime and the repair costs.

For a new building, full-height partitions (glazed or Gib-board lining), glazed street facades and ceilings are
normally designed to accommodate the building’s deformations. A detailed assessment of the non-structural
components may be undertaken to provide insight into their expected performance and their impact on life
safety and post-earthquake operability.
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5 Assessment of Seismic Risk

5.1 Seismic Risk and Performance Levels

From our assessment, the Maori Hill Hall is likely to achieve less than 20%NBS. The building has been
assessed as an IL2 building. Therefore the building should be considered as a Grade E building, following
the definition of the New Zealand Society of Earthquake Engineering (NZSEE) building grading scheme,
which could be regarded as exposing the occupants to a very high seismic risk.

The New Building Standard requires an IL2 building to have a low probability of collapse in a 1 in 500-year
“design level” earthquake (i.e. an earthquake with a probability of exceedance of approximately 10% over the
assumed 50 year design life of a building).

Table 5.1: Relative Earthquake Risk

Building Grade Percentage of New Building  Approx. Risk Relative to a New Risk Description
Strength (%NBS) Building

A+ >100 <1 low risk

A 80 to 100 1to 2 times low risk

B 67 to 80 2 to 5 times low or medium risk

C 33 to 67 5to 10 times medium risk

D 2010 33 10 to 25 times high risk

E <20 more than 25 times very high risk

A building with less than 34%NBS and whose collapse would cause injury or death to people in or near the
structure is categorised as an Earthquake Prone Building (EPB). Buildings with less than 67%NBS are also
categorised as Earthquake Risk Buildings (ERB). The Maori Hill Hall would therefore be categorised as an

Earthquake Prone Building.

5.2 Comparison of the Initial and Detailed Seismic Assessment Findings

The Initial Seismic Assessment (ISA) of the Maori Hill Hall was limited by the age of the building. The IEP F-
Factor used was 1.0, which accounted for a decrease in score due to the ground floor walls acting as
cantilevers and an increase in score to account for the extra damping present in unreinforced masonry. The
final result indicated the building had a score of 25%NBS(IL3).

The detailed assessment has identified that the Maori Hill Hall has a capacity of less than 20%NBS(IL2), as
a result of the lack of connection in the floor diaphragm to the southern foundation wall.

6 Strengthening

We have been asked to provide high level commentary regarding the strengthening that would be required to
improve the seismic performance of the building. The overarching problem is that New Zealand’s URM
building stock is simply not designed for earthquake loads and lacks a basic degree of connection between
structural elements to allow all parts of the building to act together. The basic approach to improving the
seismic performance of URM buildings is to:

m  Secure all unrestrained parts that represent falling hazards to the public (e.g. chimneys, parapets and
ornaments)
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= |mprove the wall-diaphragm connections or provide alternative load paths; improve the diaphragm; and
improve the performance of the face-loaded walls (gables, facades and other walls) by improving the
configuration of the building and in-plane walls

= Strengthen specific structural elements, and
Consider adding new structural components to provide extra support for the building.

For the Maori Hill Hall, the following would need to be undertaken to achieve 34%NBS(IL2):

Create a connection between the ground floor diaphragm and the southern end wall.
Create a connection between the roof diaphragm and the perimeter cavity walls.
Strengthening the existing rafter and floor beam to pilaster connections.
Strengthening the existing connection from the northern end wall to the floor diaphragm.
Strengthening the existing connection from the North and South end walls to the roof diaphragm.
Strengthening the cavity brick side walls by securing the two wythes together and fixing to a system of
strongbacks. The timber wall framing could be used for this.
m  To strengthen the ground floor pilasters either:
— Provide restraint at the eaves level by securing the ceiling diaphragm.
— Or locally strengthen each pilaster by use of FRP or steel strengthening, etc.
= To strengthen the South end wall either:
— Strengthen the wall to resist greater in-plane loading.
— And/or add additional lateral load resisting elements through the building to reduce the demand on this
element.

To achieve 67%NBS(IL2), the following would need to be undertaken:

m  The floor diaphragm should be stiffened to prevent it causing out-of-plane collapse of the basement walls
(currently at 45-50%NBS).
= The parapet facing Balmacewen Road should be secured back to the building (currently at 55-60%NBS).

We believe that strengthening to 67%NBS(IL2) could be reasonably achieved as the additional work required
to increase the score from 34%NBS(IL2) to 67%NBS(IL2) is relatively minor compared to the work required
to achieve 34%NBS(IL2).

Geotechnical investigations could determine that the site has better soil characteristics than what we have
assumed. An improvement in site subsoil class from C to B would have a large positive impact on the
building’s %NBS score.

Following discussion with council, we have assumed the building is an IL2 structure, unlike the ISA
completed by Hadley and Robinson Ltd. which assumed the building was IL3. According to the New Zealand
Loading Standard (NZS1170.0), the building would need to meet one of the following criteria to be classed
as an IL3 building (note only relevant criteria have been mentioned below):

m  “Where more than 300 people can congregate in one area.” This many people could possibly fit into the
hall, but each person would only have 0.75m? each, which is very small.

= “School facilities with a capacity of greater than 250.” This is for the whole building, not just one area. This
could be relevant as the hall is used by the adjacent school.

m  “Public assembly buildings, theatres and cinemas of greater than 1000m2" The building has a total floor
area of 830m?, so does not meet this criteria.

We believe that this building could reasonably be classed as either IL2 or IL3. The building would have a
lower %NBS score if it was determined to be IL3 as these buildings are required to withstand stronger
earthquake shaking. We believe that this building could reasonably be classified as either IL2 or IL3
depending on how the building is managed, operated and modified.

| | 1
'II- Be‘ a Beca // 26 July 2017
[ H 5328861 // NZ1-14156991-12 0.12 // page 13



Additionally, the critical failure modes (out-of-plane collapse of the walls and the parapet collapse) could
present a hazard to the public beyond those using the building, e.g. the parapet collapsing onto the footpath.
This should be considered as part of any strengthening work undertaken.

7 Next Steps

We recommend you consider carrying out the following next steps:

m  Geotechnical investigations could be undertaken to determine whether the site has better soil
characteristics than those assumed for this assessment.

= Carry out detailed design of strengthening solutions and undertake works to increase the building seismic
performance to a desired level in terms of %NBS.

= Obtain cost estimates for the proposed strengthening solutions, if required. High-level cost estimates
could be obtained from prospective builders, quantity surveyors, or we can assist with this, if required.
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L Hadley & Robinson Ltd

Consulting Civil & Structural Engineers
21 November 2014 Job Number: 12174

Dunedin City Council
City Property
Rhonda Abercrombie
PO Box 5045
Dunedin 9058

1 Balmacewen Road, Maori Hill, Dunedin 9010 - Coronation Hall
Initial Seismic Assessment Report

Dear Rhonda

We have now completed an Initial Seismic Assessment (ISA) of the Coronation Hall located at 1
Balmacewen Road, Maori Hill, Dunedin 9010 using the Initial Evaluation Procedure (IEP).

Background to the IEP and Its Limitations

The [EP procedure was developed in 2006 by the New Zealand Society for Earthquake Engineering
(NZSEE) and updated in 2013 to reflect experience with its application and as a result of experience
in the Canterbury earthquakes. Itis a tool to assign a percentage of New Building Standard (%NBS)
score and associated grade to a building as part of an initial seismic assessment of existing buildings.

The |IEP enables territorial authorities, building owners and managers to review their building stock
as part of an overall risk management process.

Characteristics and limitations of the IEP include:

= [t tends to be somewhat conservative, identifying some buildings as earthquake prone, or having
a lower %NBS score, which subsequent detailed investigation may indicate is less than actual
performance. However, there will be exceptions, particularly when critical structural weaknesses
(CSWs) are present that have not been recognised from the level of investigation employed.

= |t can be undertaken with variable levels of available information, e.g. exterior only inspection,
structural drawings available or not, interior inspection, etc. The more information available the
more representative the IEP result is likely to be. The IEP records the information that has formed
the basis of the assessment and consideration of this is Important when determining the likely
reliability of the resuit.

469 George Street, PO Box 6068, Dunedin 9059, Phone (03) 477 8923, Fax (03) 477 0608

Director L M Robinson BE (Hons), NZCE (Dist), FNZSEE, MIPENZ (Geotechnical, Structural), CPEng, ImtPE '\
Email: solutions@hadleyrobinson.co.nz Website: www.hadleyrobinson.co.nz ‘

ACENZ



Hadley & Robinson Limited—CONSULTING ENGINEERS

= |

Itis an initial, first-stage review. Buildings or specific issues which the IEP process flags as being
problematic or as potentially critical structural weaknesses, need further detailed investigation
and evaluation. A Detailed Seismic Assessment is recommended if the seismic status of a building
is critical to any decision making.

= The IEP assumes that the buildings have been designed and built in accordance with the building
standard and good practice current at the time. In some instances, a building may include design
features ahead of its time - leading to better than predicted performance. Conversely, some
unidentified design or construction issues not picked up by the IEP process may result in the
building performing not as well as predicted.

= ltis a largely qualitative process, and should be undertaken or overseen by an experienced
engineer. It involves considerable knowledge of the earthquake behaviour of buildings, and
judgement as to key attributes and their effect on building performance. Consequently, it is
possible that the %NBS derived for a building by independent experienced engineers may differ.

= An IEP may over-penalise some apparently critical features which could have been satisfactorily
taken into account in the design.

= An IEP does not take into account the seismic performance of non-structural items such as ceiling,
plant, services or glazing.

Experience to date is that the IEP is a useful tool to identify potential issues and expected overall
performance of a building in an earthquake. However, the process and the associated %NBS and
grade should be considered as only indicative of the building’s compliance with current code
requirements. A detailed investigation and analysis of the building will typically be required to provide
a definitive assessment.

An IEP score above 34%NBS should be considered sufficient to classify the building as not
earthquake prone. However, if further information comes available reassessment may be required.

IEP Assessment Results

Our |EP assessment of this building indicates the building can achieve 25%NBS in the longitudinal
direction and 25%NBS in the transverse direction. The |IEP assessment of this building therefore
indicates an overall score of 25%NBS, corresponding to a ‘Grade D’ building as defined by the
New Zealand Society for Earthquake Engineering (NZSEE) building grading scheme. This is below
the threshold for earthquake prone buildings (34%NBS) and below the threshold for earthquake risk
buildings (67%NBS) as recommended by the NZSEE.

IEP Grades and Relative Risk

Table 2 taken from the NZSEE Guidelines provides the basis of a proposed grading system for
existing buildings, as one way of interpreting the %NBS building score. It can be seen that occupants
in Earthquake Prone buildings (less than 34%NBS) are exposed to more than 10 times the risk that
they would be in a similar new building. For buildings that are potentially Earthquake Risk (less than
67%NBS), but not Earthquake Prone, the risk is at least 5 times greater than that of an equivalent
new building. Broad descriptions of the life-safety risk can be assigned to the building grades as
shown in Table 2.

1 Balmacewen Road, Maori Hill, Dunedin 9010 — Coronation Hall 21/11/2014
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Table 2: Relative Earthquake Risk

Building Percentage of New Approx. Risk Relative |Life-safety
Grade Building Strength (%NBS) |to a New Building Risk Description
A+ >100 <1 low risk
A 80 to 100 1 to 2 times low risk
B 67 to 79 2 to 5 times low or medium risk
C 34 to 66 5 to 10 times medium risk
D 20 t0 33 10 to 25 times high risk
E <20 more than 25 times very high risk

This building has been classified by the |EP as a grade D building and is therefore considered to be
a high risk.

The New Zealand Society for Earthquake Engineering (which provides authoritative advice to the
legislation makers, and should be considered to represent the consensus view of New Zealand
structural engineers) classifies a buildings achieving greater than 67%NBS as “Low Risk”, and
having “Acceptable (improvement may be desirable)” building structural performance.

Seismic Restraint of Non-Structural Items

During an earthquake, the safety of people can be put at risk due to non-structural items falling on
them. These items should be adequately seismically restrained, where possible, to the NZS
4219:2009 “The Seismic Performance of Engineering Systems in Buildings".

An assessment has not been made of the bracing of the ceilings, in-ceiling ducting, services and
plant. We have also not checked whether tall or heavy furniture has been seismically restrained or
not. These issues are outside the scope of this initial assessment but could be the subject of another
investigation.

Conclusion

Qur |SA assessment for this building, carried out using the IEP indicates an overall score of 25%NBS
which corresponds to a Grade D building, as defined by the NZSEE building grading scheme. This
s below the threshold for Earthquake Prone Buildings (34%NBS) and below the threshold for
Earthquake Risk Buildings (67%NBS) as defined by the NZSEE and the New Zealand Building Code.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. In order to confirm the seismic performance of this building with more
reliability you may wish to request a DSA. A DSA would likely focus on the following issues:

| Connection details of walls to floors and roof.

A DSA would also investigate other potential weaknesses that may not have been considered in the
initial seismic assessment.

IN/A

1 Balmacewen Road, Maori Hill, Dunedin 9010 — Coronation Hall
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We trust this letter and initial seismic assessment meets your current requirements. We would be
pleased to discuss further with you any issues raised in this report.

Regards

JoG

Ralf Schruba
Civil & Structural Engineer
Hadley & Robinson Ltd

Enclosed: IEP Assessment
Copy to: N/A
1 Balmacewen Road, Maori Hill, Dunedin 9010 — Coronation Hall 21/11/2014
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Initial Evaluation Procedure ({EP) Assessment - Completed for Dunedin City Council Page 1
WARNINGII 7his initial evaluation has been carried aut solely os on Initic! seismic assessment of the building following the procedure set out in the New Zeolond Soclety for
Earthquake Engineering d 1t "A and improvement af the Structuraf Perfe e of Buildings In Eorthquakes, June 2006". This spreodsheet must be read in
conjunction with the limitations set out in the accampanying report, and shauld not be relled on by any party for ony other purpose. Detalled inspections and engineering
cait it orengineering jud based an them, have nat been undertaken, and these may lead ta o different result or seismic grade.

Street Number & Name: i nacey v JobNo. 12174

AKA: By' Ralf Schruba

Name of building: Coronation Hali Dats: 2112014

Clty: Dunedin 9010 Revieion No.:

Table IEP-1  Inltial Evaluation Procedure Step 1

Step 1 - Generai Information

1.1 Photos (attach sufficlent to describs bullding)

]

from {Baimecewean Road)
ipoogte capture Moy 2012)

e P
L "’"&1 L

T

T

I

towards back fight

NOTE: THERE ARE MORE SKETCHES ON PAGE 1a ATTACHED

1.3 List relevant features (Note: only 10 lines of text wlll print In this box_ If further text required use Page 1a)

lThis twao storey building was originally bullt In 1911. A substantial alteration to the basement has been carried out In 1994,

The ground ficor is suspended timber on engaged brick columns and o steel baams and columns respectively; external walls are double brick {probably
not tied) with engaged celuming and concrete bond team at anproximately ground fioor suppart level; roof has steel trusses {timber top chord) with sasking
and with corrugated iron cladding.

It is the original that governs this IEP.

1.4 Note information sources Tick a8 appropriate
Visual Inspection of Exterior H Specifications |
Visual Inspection of Interior S Geotecl | Rep (]
Drawings {note type) o Other (llst) L]

Architectural drawings of minor interior alterations In 1950, 1966 & 1967; structural drawings of alteration In 1994,
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Councll Page 2
Street Number & Nama: 1 Balmacawen Road, Maori Hill Job No.:

AKA; By:

Name of bullding: Coronation Hall L Date:

City: Dunadin 8010 Ravision No.:

Table IEP-2  Initial Evaluation Procedure Step 2

Step 2 - Determination of (%NBS) ,,
(Baseline (3%NBS) for particular building - refer Section BS )

2.1 Determine nominal (%NBS) = (%NBS) ,om Longitudinal Transverse
a} Bullding Strengthening Data
Tick if sullding 4 kretn 10 have been strengthened in this direction r r
If strengthened, enter percentags of code the building has been strengthened to NiA NIA,

b) Year of Design/Strengthening, Building Type and Seismle Zone

Pre 1935 ® Pre 1935 &

1935-1965 O 1935-1985 O

1865-1976 O 1885-1976 O

1978-1984 O 1876-1984 O

1984-1002 O 1984-1992 O

1992-2004 O 1992-2004 O

2004-2011 O 20042011 O

Post Aug 2011 ©Q Post Aug 2011 O
Building Type: I Others _.v_i I Others 3
Selsmic Zone: I J ' ,j

c} Soll Type
, " From NZ81170.5:2004, C13.13 : || C'Shallow Sai -] || € Sheilow Soi

L

Whers h, = halght in metres from ihe base of the siruciure ta the
uppermos! selsmic weight or mass.

From NZ54203:1992, C1 4622 : [ 7] [ 7]
(for 1892 to 2004 and only if known)
dj Estlmate Period, T
Comment: hy = 8 8 m
“Moment Resisting Concrete Frames- T = max{0.08h o7, 0.4} o] le]
Momert Reslsting Steel Frames: T = max{c.14h 2™ 0.4} [#] 0
| Eccentrically Braced Steel Frames: T =max{0.08h >, 0.4} (o] o]
All Other Frame Structures: T = max{0.08h %™ 0.4} O Q
Concrete Shear Walls T = max{0.08h 2™ ASS, 0.4} o] O
Mesonry Shear Wells: T 2 0.4sec (o] O
User Defined (input Period): ® ®

o

@) Factor A:  Strengthening factor determined using result from (a) above (et to 1.0 Factor A: 100
If nat strengthened}
f) Factor B:  Dstermined from NZSEE Guldelines Figure 3A.1 using Factor B:
resulis (a} to (e) above
g) Factor C:  For reinforsed conorete buildings dasigned bety 1976-84 Factor Factor C: 106 1.00
C =1.2, otherwise take as 1.0.
h} Factor D: For buildinga designed prior to 1935 Factor D = 0.8 except for Wallington Factor D: 0 80 0.80
whare Factor D may ba taken es 1, otherwise take as 1.0.
{(%NBS) o = AXBXCXD {%NBS) ,,,,..m 3%
rWARNlNG U1 This initic) evaiuation hos been corrled aut solely os an initicl selsmic pssessmert of the buliding fallawing the procedure set aut in the Nev Zealand Seciety far Earth quak

Ergineering dociment "Assessment and Improvement of the Structura{ Performonce of Buildings in Earthquokes, June 2006, This spreadsheet must be read in conjunction with the
limitatiens set out in the occompanying report, and should not be relled on by any Porty for any ather purpose. Detolled inspectians and
Ljudgements based an them, have nat been undertaken, and these may Jead to o different resuit ar seismic grade.

gineering calcul , ar
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Table IEP-2  Initial Evaluation Procedure Step 2 continued

2.2 Near Fault Scaling Factor, Factor E

If T < 1.5eec, Factor E=1 -
- Longitudinal Transverse

a) Naar Fault Factor, N{T,D}
(from NZS1170.5:2004, C 3.1.6)
b) Factor E

NroR[ 1]
Factor E:

= 1IN(T,D)

2.3 Hazard Scaling Factor, Factor F
a} Hazard Factor, Z, for ajta
Dunedin 3

Locatlon:
Z= (from N251170.5:2004, Table 3.3)
Z g = ||(NZ54208:1992 Zona Factor from accompanying Figure 3.5(b))
Zaons = | (tromm N251170.5:2004, Table 3.3)
by Factor F
For pre 1992 = 172
For 1992-2011 = Z el
For post 2011 = Z ool

Factor F:

2.4 Return Period Scaling Factor, Factor G
a) Design Importance Level, |
{Setto 1 f not known. For buildings designed prior to 1965 end known to be designed ez a

pubilc building set to 1.25. For buildings designed 1965-1876 and known to be deslgned as & | =

public buflding eet to 1.33 for Zone A or 1.2 for Zone B, For 1976-1994 set | velus,)

b) Deslgn Risk Factor, R, I i |
(aet to 1.0 If other then 197§-2004, or not known)

c) Return Pariod Factor, R

{from NZS1170.0:2004 Building Impartance Level) Choose Importance Level (O 1

d) Factor G = IR/R

2.5 Ductliity Scaling Factor, Factor H
a) Avallable Diapiacament Ductillty Within Existing Structure
Comment:

External walls are double brick (probably nct tled} with engaged columng
and concrets bond beam at appoximately ground floor support level.

b) Factor H ky
For pre 1976 (maximum of 2) = 1.00
For 1976 onwards =

(where ky Is N251170.5:2004 Inslastic Spectrum Sceling Fector, from sccompenying Teble 3.3)

2.6 Structural Performance Scaling Factor, Factor |
a) Structural Performance Factor, 5,

(from accompanying Figura 3.4)
Tiek If light timber-framed construction in this direction

b) Structurai Performance Scaling Factor = 15, Factor I:

Note Fector B values for 1992 1o 2004 heve been multiplied by 0.67 to eccount for Sp in this period

.
=]

2.7 Baseline %NBS for Buliding, (%NBS), =

il

769 -

22%

WARNING! This initiof evaluation has been carried out solely o5 an initial selsmic

t of the bullding fafl

g the procedure set out In the New Zealond Soclety for

Eorthquoke Engineering document “Assessment ond Improvement of the Structuro! Petformance of Buildings in Forthquokes, June 2606". This spreodsheet must be reod in conjunction

Jjudgements based on them, have nat been undertaken, and these moy jead to a different result or seismic grade.

Uﬁ.‘h the limitations set out in the accompanying report, ond should not be refied on by ony porty far any other purpose. Detailed inspectians ond engineering calcuigtions, ar engineering
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Table IEP-3  Initial Evaluation Procedure Step 3

Stap 3 - Assaaamant of Parformance Achievement Ratio (PAR)
{Refer Appendix B - Saction B3.2)

a) Longitudinal Direction
potantiel CSWs Effact on Structural Performance Factors

{Choose a valua - Do not Interpolate)
3.1 Plen Irregularity

Effect on Structursl Performence ) Severe Q Significant @ Insignificant  Factor A
N/A
3.2 Vertical Irregularity
Effect on Structural Performence Q) Severe Q Significant © insignificant  Factor B[__10_|
N/A
3.3 Short Columns
Effect on Structural Performance () Severe O Significant © insignificant  Factor c[_1.0_]
N/A

3.4 Pounding Potentlal
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for Pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:
Values given assuma the bullding has a frama structure. For stiff buildings {ag shear wells), the effect of pounding
may be raduced by taking the coefficlent to the right of the value applicable to frame bulfdings. |
Factor D1 For Longitudinal Direction:|- 10
Tabie for Selection of Factor D1 Severe Slgnificant  Inslgnificent
Separation  0<Sep<.005H .005<Sep<.0TH Sep>.01H
Alignment of Floors within 20% of Storey Height Qn o1 a1
Alignment of Fioors not within 20% of Storey Height O 04 Qor Qo8
N/A — e -
b) Factor D2: - Helght Difference Effect
Factor D2 For Longttudinel Direction:[ 1.0}
Table for Selection of Factor D2 Severe Significant  Insignificant
D<Sep<005H .005<Sep<.01H Sep>.01H
Height Difference > 4 Storeys Q04 Qo7 @1
Height Difference 2 to 4 Storsys Q0.7 Qo Q1
Height Difference < 2 Stareys O 1 ok Q1
NIA

Factor D

3.5 Site Characteristics - Stabitty, landslide threat, liquefaction etc as it affects tha structural performance from e life-safely perspective

Effect on Structural Performance Q) Severe O Significent @ Insignificant  Fagtor E

N/A
3.6 Other Fectors - for alfowance of aff other relevant cheracterstics of the building For < 3 storeys - Maximum value 2.5 FactorF| 10

) otherwise - Maximum valus 1.5,
Record rationale for cholce of Factor F: No minlmum.
1.56 for dampling of unreinforced masonry; 0.65 for cantilever wall (GF).
— PAR
3.7 Performenca Achievement Ratio (PAR} L itudinall  1.01
(equals AXBXCxDXExF) ong :

WARNING! 7his initiol evaiuation hos been carried out solely as an Initial selsmic t of the bufiding f ing the procedure set out in the New Zealand Sactety for Earthquake
Eng ing dt tUA t ond imp of the Structural Performance of Buildlngs in Corthquakes, June 2006, This spreodsheet must be reod i conjunction with the ;
fimitations set out in the occomponying report, and should not be reifed on by ony party for ony other purpose. Detaiied k fons and ineering colcwigtions, or engineering judgements ‘

based on them, kave not been undertaken, and these may lead to o different resuit or seismic grade. ‘
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[ Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 5
Street Number 8& Name: 1 Beimecewean Roed, Meori Hill Job No.: 12174
AKA: By: Ralf Schruba
Name of building: Coronation Hall Date: 211172014
City: Dunedin 8010 Revision No.:

Table IEP-3  Inltial Evaluation Procedure Step 3

Step 3 - Aseessment of Performance Achievement Ratio (PAR)
{Refer Appendix B - Section 83.2}

b) Traneverse Direction

Factors
potentlal CSWs Effect on Structural Performance
| [Choose a value - Do not interpolate)
3.1 Plan Irregularity
Effect on Structural Performance & Savera © Significant © insignificant  Factor A[__10_|
' NIA
3.2 Verti T T e T T
Effect on Structural Performance @ Severe O Significant © insignificant Factor B

NfA

® Insignificant E -
actorC| 10 |

3.3 Short Columns
| Effect on Structural Performance '@ Severs
NiA

3.4 Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:
Values given assume the building kas e frame structure. For Siiff huitdings (eg shear walls), the effect of pounding
may be reduced by taking the coefficient to the right of the value applicabie fo frame bulldings.

Factor D1 For Transverse Diractlon:l 10

Table for Selection of Factor D1 Severe Significant  Insignificant
Separation 0<Sep<.005H 005<Sep<.0'H  Sep>0iH
Alignment of Floors within 20% of Storey Height O 1 Q1 @1
Alignment of Floors not within 20% of Storey Height ' 04 o7 O o8
N/A T
b} Factor D2: - Helght Difference Effect
- Factor D2 For Transverse DIrection:I 1.0
Table for Selection of Factor D2 Severe Significant  Insignificant
0<Sep<.005H .005<Sep<.01H Sep>.01H
Height Difference > 4 Storeys 0.4 oo o1
Height Difference 2 to 4 Storeys '@ 07 Oos O
Height Difference < 2 Storeys O 1 O O
/A

Factorb[__10_]

3.5 Site Characteristics - Srability, fandslide threat, iiguefaction etc as i affects the struclural performance from a life-safaty perspective

Effect on Structural Perfarmance & Severe O Significant @ insignificant ool
N/A
3.6 Other Factors - for allowance of alf other relevant cheracterstics of the buildin For < 3 storeys - Maximum valys 2.5
° otherwise - Manlmuan value 1.8, Facierk

Record rationale for choice of Factor F:
1.56 for damping of unreinforced masonry; 0.65 for cantilever wall {GF).

Mo mirimam

PAR

3.7 Performance Achievement Ratio (PAR) % -
(equals A x B_xC)er ExF) ransverse ]

‘ WARNING | 7his inttial evaiuation has been corried out solely as an initial selsmic assessment af the bullding foflawing the procedure set aut in the New Zealand Society for Earthguake ‘I

i Eng g dt it and impr aof the Structural Performance af Bulldings in Earthguakes, une 2006", This spreadsheet must be read In canjunction with the
! Hmitations set aut in the accompanying report, and sheuld not be refied an by any party for any ather purpese. Detailed Inspections and engineering calculatians, or engineering

| judgements based on them, have nat been undertaken, and these muay lead to @ different resuft or seismic grade.

L

N
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Initlal Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Councll Page 6
Street Number & Name: 1 Balmacewen Road, Maori Hill . .....Jdob No.:
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Neme of building: Coronetion Hall Date: 21111/2014
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Table IEP-4  [nitlal Evaluation Procedure Steps 4, 5, 6 and 7

Stap 4 - Percentaga of New Building Standard (%NBS)
Lengitudinal Transverse

41 Asseseed Baseline %NBS (%NBS),
(from Table [EP - 1)

4.2 Performance Achievement Ratio (PAR)
(from Tabla [EP - 2)

. 25% .

4.3 PAR x Baseline (%NBS)

4.4 Percentage New Building Standard (%NBS)
{ Use lower of two values from Step 4.3)

Stap 5 - Potentlally Earthquake Prone? %NBS < 34

{Mark as appropriate)

Step 6 - Potentially Earthquaka Risk? %NBS < 67 YES
(Mark as appropriate)

Step 7 - Proviaional Grading for Saiamic Risk based on IEP
Seismic Grade

]

Additional Commente (items of note affecting IEP score)
N/A

Evaluatlon Confirmed bymf"?}“\ Signature

Lou Robinson Name

38332 _..CPEng. No

Relatlonship between Grade and %NBS :

| . Grade: A+ - A B C D E
% NBS: >100 100to 80 | 79to 67 66to 34 |33t020 <20

‘ WARNING!! This initial evaluotion has been corried aut salely os an initial selsmic t of the building following the procedure set aut in the New Zealand Society for
Earthquake Engineering o A ond Impr of the Structural Perfarmonce of Bulldings in Eorthquakes, June 2006", This spregdsheet must be reod in canfunction

‘ with the fimitations set aut in the azcompanying repart, and shouid not be relied on by ony party for any other purpose. Detailed inspections ond engineering calculations, or engineering

‘ Judgements bosed on them, hove not been undertaken, ond these may Jead to a different result or seismic grade.
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AKA: By:

Name of building: Coronation Hall Data:

City: Dunedin 9610 Revision No.:

Table IEP-5 Initial Evaluation Procedure Step 8

Stap 8 - Identiflcation of potantisl Severe Critical Structural Waaknesses that ceuld result In
significant risk to a signiflcant numbar of occupants

8.1 Number of storeys above ground level

i

8.2 Presence of heavy concrete floore and/or concrete roof? (Y/N}

Occupancy not considarad to be significant - no furthar consideration required

Riak not considared to be aignificant - no furthar consldaration required

I WARNING!! s initiof evaiuatian has been carried aut soiely os an Initlal seismic assessment af the building following the procedure set aut in the New Zeolond Seciety for Earthquake
i/ ing document “A nt and imp of the Structurof Performonce af Buildings in Eorthquakes, June 2006*. This spreodsheet must be read In canjunctian with the
fimitations set aut in the accompanying report, and shouid not be relied on by any porty far any ather purpose, Detoiled Inspectians ond engineering calculotians, or engi I
Jjudgements bosed on them, have not been undertaken, and these may leod to a different result or seismic grade,

L
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Appendix B

Seismic Assessment
Assumptions



Seismic Assessment Assumptions

B.1 Seismic Loading

The seismic design actions have been determined in accordance with NZS1170.5:2004 with the following

assumptions:

= |mportance Level 2 structure (normal buildings) and a Design Life of 50 years.

= Site Location — 1 Balmacewen Road, Dunedin (2km north of city centre).

m  Subsoil class category C.

Only the Ultimate Limit State (ULS) loading is considered in the seismic assessment, which is concerned
with life safety of the occupants and collapse prevention.

B.2 Dead and Live Loads

The following assumptions have been made in establishing dead loads for the structure:

= Brick weight of 18 kN/m?3.

= Timber structure weight of 6 kN/m?.
= Tongue and groove linings assumed to be 20mm thick.

The live load assumption is based on NZS1170.1:2004 requirements:

= Roof 0.25 kPa from Table 3.2, Type R2, Other roofs.
= Floor 5.00 kPa from Table 3.1, Type C4/5, Areas with possible physical activity or susceptible to

overcrowding.

B.3 Assessment Assumptions

The key assumptions made during our assessment were as follows:

Item Assumption Comments

Brick Strength Medium hardness — compressive strength Checked and tested on site as per the
fo = 26 MPa Engineering Assessment Guidelines.

Mortar Strength Soft mortar — compressive strength Checked and tested on site as per the

fi=1MPa

Engineering Assessment Guidelines.

Concrete strength

Old concrete — fc= 10 MPa

Weak concrete assumed for
basement wall shear capacity.

Element Capacity Assessments

Using probable material strengths and a
hand analysis.

This was carried out following the
recommendations of the Engineering
Assessment Guidelines.

Structural Analysis

Hand analysis utilising the SLaMA analysis
method.

Simple Lateral Mechanical Analysis
(SLaMA).

Diaphragms

Flexible timber diaphragms at roof and
ground floor level.

The achievable earthquake score of the various structural elements has been estimated using the approach
described in the Technical Guidelines.

B.4 Seismic Mass

The seismic mass has been computed adopting the NZS1170.5:2004 loading combination W = G + We Qu =

G + 0.3Qu.

iEBeCd

Beca // 26 July 2017
5328861 // NZ1-14156991-12 0.12 // page 1



Appendix C

Building Inspection
Photographs



Maori Hill Hall

Figure 6 — 200mm x 60mm rafter cast into concrete cap atop pilasters in hall proper.

Figure 7 — 100mm x 45mm roof rafter sitting on wall in south end of building. Note no fixing between rafter and wall.

| |
'IF Be‘ a Beca // 26 July 2017
[ H 5328861 // NZ1-14156991-12 0.12 // page 1
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Figure 8 — 130mm x 50mm ceiling joists supporting tongue and groove ceiling lining. Penetration for services down to
lower ceiling in ladies’ toilets.

Figure 9 — Tongue and groove floor on 300mm x 45mm timber joists on timber flitch beam. No visible connection from
flitch beam to concrete cap on pilaster.

| |
'IF Be‘ a Beca // 26 July 2017
[ H 5328861 // NZ1-14156991-12 0.12 // page 2



Figure 10 — Timber flitch beam in basement, consisting of 3x 400mm x 150mm timbers and 2x 6mm steel plates.

Figure 11 — North end wall elevation under the stage.

| |
'IF Be‘ a Beca // 26 July 2017
[ H 5328861 // NZ1-14156991-12 0.12 // page 3
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Nigel Harwood
CAGUIERTING CONSUITANT LTD
Reference 140307
Date 10 March 2014
DCC Property Department
PO Box 5045
Dunedin

Attention: Rhonda Abercrombie/John Varney
Dear Rhonda and John

Initial Seismic Assessment Report - 61 Ward Street, Dunedin

We have now completed an Initial Seismic Assessment (ISA) of the above building
using the Initial Evaluation Procedure (IEP). The assessment was carried out after
completing a site visit and reviewing the original structural drawings.

Executive Summary

The |EP assessment of this building therefore indicates an overall score of 20%NBS,
corresponding to a ‘Grade D’ building which is regarded as being a high risk
building.

The ISA is considered to provide a relatively quick, high-level and qualitative
measure of the building’s performance. A more reliable result will be obtained from a
Detailed Seismic Assessment (DSA) but is not recommended for this building as it is
considered that the building would still be regarded as being earthquake prone.

Introduction
The assessment has been based on the IEP as defined by the NZSEE Guidelines.

Basis for the Assessment
The information we have used for our [EP assessment includes a site visit and
review of DCC supplied drawings.

Building Description
The building located at 61 Ward Street, Dunedin. It is currently vacant.

The building has URM walls and a concrete frame on the inside of these. The roof is
made of timber trusses with there being no lateral frame strength between the wall
and the roof truss.

The original building was constructed in 1930 replacing a smaller building
constructed in 1920.

There were various non-structural additions in 1935, 1944, and a mezzanine at the

Oific: {03} 467-9039
Nigel Harwood Engineering Consultant Limited Mobile 0274-314-839
35 Gerdest Place Glenieith Em:a’l  nhecl@paradise.net.nz
Dunzdin C0H19, Naw Zeaiand Web  www.nigelharwood.co.nz



front of the building was built in 1951. Further non-structural building permits were
issued in 1966, 1983, 1984 and 1986.

The reinforcing in the concrete columns is not known. The pads under the concrete
columns would not be able to effectively resist overturning loads.

There is another building adjacent to the north of the building which could have
pounding potential so reducing the seismic capacity. This has been allowed for in
this initial analysis.

IEP Assessment Results

Our IEP assessment of this building indicates the building can achieve 25%NBS in
the longitudinal direction and 20%NBS in the transverse direction. The IEP
assessment of this building therefore indicates an overall score of 20%NBS,
corresponding to a ‘Grade D' building as defined by the New Zealand Society for
Earthquake Engineering (NZSEE) building grading scheme.

This is below the threshold for earthquake prone buildings (34%NBS) as
recommended by the NZSEE.

The key assumptions made during our assessment are shown in the Table below.
Refer also to the attached |[EP assessment.

Date of Building 1930 Date on drawing

Design

Soil Type | D/E | Soft to very soft

Building 2 Commercial

Importance

Level

Ductility of 1 URM cantilever action and in plane loading
Structure

Plan Irregularity 1

Factor, A

Vertical 1

Irregularity

Factor, B

Short Columns 1

Factor, C

Pounding 1 Perpendicular to the street

Factor, D 0.8 Parallel to the street

Site 1

Characteristic

F Factor 1 N -




IEP Grades and Relative Risk

Table 1 taken from the NZSEE Guidelines provides the basis of a proposed grading

system for existing buildings, as one way of interpreting the %NBS building score. It
can be seen that occupants in Earthquake Prone buildings (less than 34%NBS) are

exposed to more than 10 times the risk that they would be in a similar new building.

For buildings that are potentially Earthquake Risk (less than 67%NBS), but not
Earthquake Prone, the risk is at least 5 times greater than that of an equivalent new
building. Broad descriptions of the life-safety risk can be assigned to the building
grades as shown in Table 1.

Table 1: Relative Earthquake Risk

A+ >100 <1 | low risk

A 80 to 100 1to 2 times | low risk

B | 671079 2 to 5 times | low or medium risk
C 3410 66 5to 10 times | medium risk

D 20 to 33 1010 25 times | high risk

E <20 | morethan25times |  very high risk

This building has been classified by the IEP as a Grade D building and is therefore
considered to be a high risk.

The New Zealand Society for Earthquake Engineering (which provides authoritative
advice to the legislation makers, and should be considered to represent the
consensus view of New Zealand structural engineers) classifies a buildings achieving
greater than 67%NBS as “Low Risk", and having “Acceptable (improvement may be
desirable)” building structural performance.

Seismic Restraint of Non-Structural ltems

During an earthquake, the safety of people can be put at risk due to non-structural
items falling on them. These items should be adequately seismically restrained,
where possible, to the NZS 4219:2009 “The Seismic Performance of Engineering
Systems in Buildings”.

An assessment has not been made of non-structural items. These issues are
outside the scope of this initial assessment but could be the subject of another
investigation. This is not recommended given the grading of the building.



Conclusion

Our [SA assessment for this building, carried out using the |IEP indicates an overall
score of 20%NBS which corresponds to a Grade D building, as defined by the
NZSEE building grading scheme. This is below the threshold for earthquake prone
buildings (34%NBS) as recommended by the NZSEE.

The ISA is considered to provide a relatively quick, high-level and qualitative
measure of the building’s performance. In order to confirm the seismic performance
of this building with more reliability you may wish to request a DSA. However the
status of the building is unlikely to change so this is not recommended.

We trust this letter and initial seismic assessment meets your current requirements.

Please do not hesitate to contact me if you would like clarification of any aspect of
this letter.

Yours sincerely

%/M.

Nigel Harwood ME (Civil - Canterbury), FIPENZ, CPEng 45541, IntPE
Encl: IEP Assessment

Background to the IEP and Its Limitations

The |IEP procedure was developed in 2006 by the New Zealand Society for
Earthquake Engineering (NZSEE) and updated in 2013 to reflect experience with its
application and as a result of experience in the Canterbury earthquakes. It is a tool
to assign a percentage of New Building Standard (%NBS) score and associated
grade to a building as part of an initial seismic assessment of existing buildings.

The |IEP enabies territorial authorities, building owners and managers to review their
building stock as part of an overall risk management process.

Characteristics and limitations of the IEP include:

= [ttends to be somewhat conservative, identifying some buildings as earthquake
prone, or having a lower %NBS score, which subsequent detailed investigation
may indicate is less than actual performance. However, there will be exceptions,
particularly when critical structural weaknesses (CSWs) are present that have not
been recognised from the level of investigation employed.

» |t can be undertaken with variable levels of available information, e.g. exterior only
inspection, structural drawings available or not, interior inspection, etc. The more
information available the more representative the |IEP resuit is likely to be. The
IEP records the information that has formed the basis of the assessment and
consideration of this is important when determining the likely reliability of the
result.



it is an initial, first-stage review. Buildings or specific issues which the |IEP
process flags as being problematic or as potentially critical structural weaknesses,
need further detailed investigation and evaluation. A Detailed Seismic
Assessment is recommended if the seismic status of a building is critical to any
decision making.

The IEP assumes that the buildings have been designed and built in accordance
with the building standard and good practice current at the time. In some
instances, a building may include design features ahead of its time - leading to
better than predicted performance. Conversely, some unidentified design or
construction issues not picked up by the |EP process may result in the building
performing not as well as predicted.

It is a largely qualitative process, and should be undertaken or overseen by an
experienced engineer. It involves considerable knowledge of the earthquake
behaviour of buildings, and judgement as to key attributes and their effect on
building performance. Consequently, it is possible that the %NBS derived for a
building by independent experienced engineers may differ.

An |[EP may over-penalise some apparently critical features which could have
been satisfactorily taken into account in the design.

An |EP does not take into account the seismic performance of non-structural items
such as ceiling, plant, services or glazing.

Experience to date is that the IEP is a useful tool to identify potential issues and
expected overall performance of a building in an earthquake. However, the process
and the associated %NBS and grade should be considered as only indicative of the
building’s compliance with current code requirements. A detailed investigation and
analysis of the building will typically be required to provide a definitive assessment.

An |EP score above 34%NBS should be considered sufficient to classify the building
as not earthquake prone. However, if further information comes available
reassessment may be required.
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WARNINGH! This initia! evaluation has been carried out salely as an initial seismic assessment of the building following the procedure set gut in the New Zealand
Society for Earthquake Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2005, This spreadsheet

must be read in conjunction with the limitations set out in the accompanying report, and should not be relied on by any party for any other purpose, Detailed inspections
and engineering calculations, or engineering judgements based on them, have not been undertaken, and these muay fead te o different result or seismic grade

Street Number & Name: 61 Ward St Job No.: 140307
AKA: By: Nigel
Name of building: Date: 10/03/2014
City: Dunedin Revision No.: 0

Table IEP-1  Initial Evaluation Procedure Step 1
Step 1 - General Information

1.1 Photos {attach sufficient to describe building)
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]

1.3 List relevant features {Note: only 10 lines of text will print in this box. If further text required use Page 1a)

1.4 Note information sources Tick as appropriate

Visual Inspection of Exterior
Visual Inspection of Interior
Drawing= {ncte typa)

Specifications
Geotechnical Reports
Other (list)

BEE

= pa

basic drawings of plan and elevations dated 1930
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Tahle IEP-2  Initial Evaluation Procedure Step 2

Step 2 - Determination of (%NBS}
(Baseline (%NBS) for particular building - refer Section B5 )
2.1 Determine nominal (%NBS) = (%NBS) yom Longitudinal Transverse

a) Building Strengthening Data
Tick if building is known to have been strengthened in this direction

If strengthened, enter percentage of code the building has been strengthened to B NIA

b} Year of Design/Strengthening, Building Type and Seismic Zone

Pra 1935 » Pre 1835 »
19351965 1935-19656
1965-1976 1865-1876
1976-1984 19768-1984 -
1984-1992 1884-1992 -
1892-2004 1992-2004 -
2004-2011 2004-2011
Post Aug 2011 Post Aug 2011
Building Type: =~ “thers ~} | Others -
Seismic Zone:
¢} Soil Type - - — = -y
From NZS1170.5:2004, C1 3,13 : D Sof Soff = E Very Soft Sal !
From NZ54203:1992, Ci 4.6.2.2 :
{for 1992 to 2004 and only if known)
d) Estimate Period, T
Comment: hy = 25 25 m
A= [ oo
Moment Resisting Concrete Frames: T = max{0.00h >, 0.4}
Moment Resisting Steel Framas: T = max{D.14n %7, 0.4}
Eccentrically Braced Steel Frames: T = max{0.08h,%™ , 0.4} )
All Other Frame Structures: T = max{0.06h ,>™, 0.4}
Concrete Shear Walls T = max{0.09h "™/ A", 0.4}
Masonry Shear Walls: T < 0.4sec .

User Defined (input Period):
Where h, = height in mefres fram the base of the structure to the

uppermost seismic weight or mass. T

¢) Factor A: Strengthening factor determined using result from (a) above {setto £.0 Factor A:
if not strengthened)
f) Factor B:  Determined from NZSEE Guidelines Figure 3A.1 using Factor B:

results (a) to (e} above

g} Factor C: Far reinforced concrete buijldings designed between 1876-84 Factor Factor C: 1,00 i}
C = 1.2, otherwise take as 1.0,

h) Factor D: Fer buildings designed prior 1o 1835 Factor D = 0.8 except for Wellington Factor D:m s
where Faclor D may be laken as 1, otherwise take as 1.0. - -

(=] - i
b T
o o

(%NBS} pom = AXBXCxD (%NBS) ,,,,,, |

WARNING ! 74is initial evaluation has been carried out solely as on initial seismic of the building follawing the procedure set out in the New Zealand Society for Forthquake
Engineering dt A and improt t of the Structuraf Performance of Buildings in Earthquetkes, June 2006, This spreadsheet must be read in conjunction with the
limitations set out in the ocrompanying report, ond should not be relfed on by any porty far any other purpose, Detailed inspections and engineering caiculations, or engineering
Jjudgements based on them, have not been undertaken, and these may lead to a different result or seismic grude,
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AKA: By: Nigel
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Table IEP-2  Initial Evaluation Procedure Step 2 continued
2.2 Near Fault Scaling Factor, Factor E
If T < 1.5sec, FactorE=1 .
- Longitudinal Transverse

a) Near Fault Factor, N(T.D)
{from NZ51170.5:2004, C1 3.1.6)
b) Factor E

2.3 Hazard Scaling Factor, Factor F
a) Hazard Factor, Z, for site

Location: Dunecin
Z= 9.13
Z g = 0.6
Zaopq = 0.13
is) FactorF
For pre 1982 =
For 1992-2011
For post 2011

2.4 Return Period Scaling Factor, Factor G
a) Design Importance Level, |

(Set to 1if not known. For buildings designed prior o 1965 and known to be designed as a
public building set to 1.25. For buildings dagigned 1965-1976 and known to be dasigned as a | =
public building set to 1.33 for Zone A or 1.2 for Zone B. For 1976-1984 set | valus.}

b} Design Risk Factor, R,
(set tc 1.0if cther than 1976-2004, or not knawn)

¢} Return Period Factor, R

{from NZ51170.0:2004 Building Impartance Level)

d} Factor G =

2.5 Ductility Scaling Factor, Factor H

O
Factor E:

= 1IN(T,D)

-

(from NZS1170.5:2004, Table 3.3)
{NZ54203:1992 Zone Factor from accompanying Figure 3.5(b))
(from NZ51170.5:2004, Table 3.3)

1z
Z ol
Z 300i/Z

Factor F: 7.68

Choose Importance Level 1

A
1]

A
&
. I
L1
L& i
5 -y -
p .

1.0

IRJ/R
Factor G: 1.00

a) Available Displacement Ductllity Within Existing Structure

Comment;

Ductility is actually , this reflects greater damping

1.50

s=

b} Factor H

For pre 1976 (maximum of 2)
For 1976 onwards

kll
1.28

I_‘

Factor H:

(where ku is NZS1170.5:2004 Inelasiic Specirum Scaling Factor, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor |

a) Structural Performance Factor, 5
{fram accompanying Figure 3.4)

Tick if ight timber-framed construction in this direction

b) Structural Performance Scaling Factor

= 15,

Nate Factor B values for 1932 to 2004 have been multiplied by 0.67 to account far Sp in this period

2.7 Baseline %NBS for Building, (%NBS),
(equals {(%NBS)yom xEXFxGxHxi )

27%

I

1.00

7.69

:

27%

WARNING!! 7415 nitia! evufuafron has been cartied out solely as an initial seismic ossessment of the butiding folowing the procedure set out in the New Zealand Soclety for

Earthquake Engineering document " and Imp.

of the Structural Performance of Buiidings In Earthquakes, June 2006". This spread'sheermust be rend in mnfunctmn

witfy the fimitaticns set out in the accompanying report, and should nat be refied on by eny party far any other purpose. Detailed insp

Judgements based on them, have not beer undertaken, and these may lead to g different result or seismic grode.

ions and

3 , or

3
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Table IEP-3  Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer Appendix B - Section B3.2)
a) Longitudinal Direction

Critical Structural Weakness Effect on Structural Performance Factors
(Choose a value - Do not interpolate)

3.1 Plan Irregularity
Effect on Structural Performance ~~ Severe Significant * Insignifcant Factor A[” 10 ]
Comment

3.2 Vertical Irregularity
Effect on Structural Performance '~ Severe S'gm ficant * Insignificant  Factor B
Comment

3.3 Short Columns
Effact on Structural Performance * Sevwerw © Skgnificant s Incigricar!  Factor c
Comment

3.4 Pounding Potential
{Estimate D1 and D2 and set D = the fower of the two, or 1.0 if no potential for pounding, or consequences are considersd fo be minimal)

a) Factor D1: - Pounding Effect

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

Factor D1 For Longitudinal Direction: 1.0
Table for Selection of Factor D1 Severe Significant  Insignificant
Separation 0<Sep<.005H .005<Sep<.01H  Sep>.01H
Alignment of Floors within 20% of Storey Height T it s & &
Alignment of Floors not within 20% of Storey Height 0% b7 a3

Comment

b) Factor D2: - Height Difference Effect

Factor D2 For Longitudinal Direction:l 1.0
Table for Selection of Factor D2 Severe Significant  Insignificant
0<Sep<.005H .005<Sep<.01H Sep>.01H
Height Difference > 4 Storeys =04 a: £
Height Difference 2 to 4 Storeys a 2
He&@fﬁerencs < 2 Storeys B
Comment

Factor D

3.5 Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance Soca Signifizant * Insignificent  Factor E
Comment
3.6 Other Factors - for allowance of all other relevant characterstics of tha buildin For < 3 storeys - Maximum value 2.5
. R o otherwise - Maximum value 1.5. Factor F
Record rationale for ¢choice of Factor F: No minimum.
Comment
PAR

3.7 Performance Achievement Ratio (PAR)

(equals AXxBXCxDxExF) Longitudinal| .00

WARNING!! This initia! evaluation has been carried out solely as an Initial seismic of the buflding following the procedure set out in the New Zealand Soclety for Earthguake
E ing d A and improvement of the Structure Performance of Buildings In Earthquokes, June 2006™. This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and showld not be relied on by any party for any other purp Detafled i and engi) ing colculati or engineering jud ts
based on them, have not been undertaken, ond these may lead to a different resuit or seismic grade,
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AKA: By: Nigel
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Table IEP-3  Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
{Refer Appendix B - Section 83.2)
b) Transverse Direction

Critical Structural Weakness Effect on Structural Performance Factors
[Choose a value - Do not interpolate)

3.1 Plan Irregularity

Effect on Structural Performance Severe Significent * Insznificent  Factor A
Comment

3.2 Vertical Irregularity

Effect on Structural Performance ~ Se ere . Sign'icant ® Incigritee=t  Eactar B
Comment

3.3 Short Columns

Effect on Structural Performance  ~ Severe | Bugnifcant * Insignificar.  Factor C
Comment

3.4 Peunding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 i no potential for pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:

Values giver assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
may be reduced by faking the coefficlent to the right of the value applicable to frame bulldings.

- Factor D1 For Transverse Direction: 0.8

Tabie for Selection of Factor D1 Severe Significant  Insignificant

Separation D<Sep<.005H .005<Sep<.D1H  Sep>.01H

Alignment of Floors within 20% of Storey Hoight T Gl ot
Alignment of Fioors not within 20% of Storey Height G o 1
.adjacent to building next door
b) Factor D2: - Height Difference Effect

Factor D2 For Transverse Direction: | 1.0

Table for Selection of Factor D2 Severe Significant  Insignificant

0<Sep<.006H .095<VSep<‘01H Sep>.01H

Height Difference > 4 Storeys - 9- L 2" ¢
Height Difference 2 fo 4 Storeys vy Ll
Height Difference < 2 Storeys !

Commaent

Factor D

3.5 Site Characteristics - Stability, landslide threat, liquefaction efc as It affects the shuctural performance from a lfe-safety perspective

Effect on Structural Performance Sa ete Snizant * Insignilicant  Factor E
Comment
3.6 Other Factors - for alfowance of ail other relevant characterstics of the buildin For < 3 storeys - Maximum value 2.5
o . d otherwise - Maximum value 1.5, Factor F
Record rationale for choice of Factor F: No minimum.
Comment |
PAR
3.7 Performance Achievement Ratio (PAR) T 0.80
(equals AxBxCxDxExF) ransverse -

WARNING!! This initial evaluation has been carried out solely as an initiol selsmic assessment of the building follawing the procedure set out in the New Zealand Sogety for Earthquake
Engineering document "Assessment and Imprevement of the Structural Performance of Buildings in Earthquakes, june 2006*. This spreadsheet must be read in conrjunction with the
limitations set out in the occompanying report, and should not be refied on by any party for any ather purpose. Detailed inspections and engineering calculations, or engineering
Judgements based on them, have not been undertaken, and these may lead to a different resuit or seismic grade,
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(Mark as appropriate)

Step 7 - Provisional Grading for Seismic Risk based on [EP

Additional Comments (items of note affecting IEP score)

“Initial Evaluation Procedure {IEP) Assessment - Completed for {Client/TA} Page B
Street Number & Name: 61 Ward St Job No.: 140307
[AKA: By: Nig N
Name of building: Date:
City: Dunedin Revision No.; )
| Table IEP-4 Initial Evaluation Procedure Steps 4,5and 6
Step 4 - Percentage of New Building Standard (%NBS)
Longitudinal Transverse
41 Assessed Baseline (%NES),
(from Table IEP - 1)
4.2 Performance Achievement Ratio (PAR)
(from Table IEP - 2)
43 PAR x Baseline (%NBS),
4.4 Percentage New Building Standard (%NBS)
( Use lower of two values from Step 4.3)
Step 5 - Potentially Earthquake Prone? %NBS < 34 YES
(Mark as appropriate)
Step 6 - Potentially Earthquake Risk? %NBS <67 YES

Seismic Grade

]

»

o i oy
Evaluation Confirmed by “l ” il nature
Nigel Harwood Name
45541 CFPEng. No
Relationship between Grade and %NBS :
. | Grade | Ar | A B | ¢ D | E_ |

| _%NBS | >100

| 1001030 | 79t067 | 68to34 32t020] <20 |

" t and |

Earthquoke Engineering o

Judgements based on them, have not been undertaken, ond these may lead to a different resuit o seismic grode.

WARNING!! Tais initial evaluation has been carried out sclely as an initial seismic ossessment of the bullding following the procedure set out in the New Zealand Society for
rent of the Structural Performance of Buildings in Earthquakes, June 2005". This sprecdsheet must be read in conjunction
with the limitations set out in the accompanying report, ond should not be relied an by any party for any other purpose. Detoiled inspections and engineering calcwlotions, or engineering
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Street Number & Name: 61 Ward St Job No.: 140307

AKA: By: i

Name of building: Date:

City: Dunedin Revision No.: 0

Table IEP-1a Additional Photos and Sketches

timber truss supported on southern wall
no abviaus tie from one to the other

URM at least 2 layars of brick morared together

WARNING' ! This initiaf evoluation has been carried out solely as an initial seismic assessment of the buildin g following the procedure set out in the New Zealand Soclety for Earthquoke

g dt t t and imp of the Structural Performance of Bufldings in Earthquokes, June 2066", This spreadsheet must be read in conjunction with the
errmtJons set out In the accompanying repart, and shauld not be relied on by any party for any other purpose. Detailed inspections and engineering calculetions, or engineering
Jjudgements based on them, have not been undertaken, and these may lead to a different result or seismic grade.




DAVID LITTLETON

CONSULTING ENGINEER
B. Sc. (Hons), Civil Eng. MIPENZ (Structural), CPEng
1038 Mt. Cargill Rd.

RD 2, Waitati
Dunedin
Phone/ Fax (03) 482-1669
2/1/14
Emma Meggitt
Asset Management Officer
Parks and Recreation Services
Dunedin City Council
PO Box 5045, Moray Place,
Dunedin 9058,

Ref: 1t13/047/7

Re:  Roberts Park Historic Building
Initial Seismic Assessment

I'have completed an Initial Seismic Assessment (ISA) of the Roberts Park Historic building at
Littlebourne Rd. using the NZSEE’s Initial Evaluation Procedure (IEP). The assessment was carried
out after completing a site visit. There are no plans of the building in the DCC records.

The Dunedin City Council’s Earthquake Prone Building Policy requires the building to be
reviewed using New Zealand Society of Earthquake Engineers (NZSEE) procedure (or
equivalent method). This procedure is done in 2 steps. The Initial Earthquake Procedure
(IEP) is a reasonably quick and inexpensive procedure that filters out the buildings that are
earthquake prone from those that are not. If the ISA shows the building to be less than 33%
NBS the building is designated as earthquake prone and a more Detailed Seismic Assessment
(DSA) needs to be carried out.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. A more reliable result will be obtained from a Detailed Seismic
Assessment (DSA).

fxsentive Suilimary

Based on the NZSEE’s iEP thc building fies u rating of 15 2 and 30% of the New
Building Standard for seisinic strength in the longitudinal and frawsveise divecitons
respectively giving the building a provisional seismic E grade. O this basis the building
is rotsnbally eartiigueke prone (< 35% NBS).

Background to the IEP and Its Limitations

The IEP procedure was developed in 2006 by the New Zealand Society for Earthquake Engineering
(NZSEE) and updated in 2013 to reflect experience with its application and as a result of experience
in the Canterbury earthquakes. It is a tool to assign a percentage of New Building Standard (%NBS)
score and associated grade to a building as part of an initial seismic assessment of existing
buildings.
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The IEP enables territorial authorities, building owners and managers to review their building stock
as part of an overall risk management process.

Characteristics and limitations of the IEP include:

= It tends to be somewhat conservative, identifying some buildings as carthquake prone, or having
a lower %6NBS score, which subsequent detailed investigation may indicate is less than actual
performance. However, there will be exceptions, particularly when critical structural
weaknesses (CSWs) are present that have not been recognised from the level of investigation
employed.

= It can be undertaken with variable levels of available information, eg exterior only inspection,
structural drawings available or not, interior inspection, etc. The more information available the
more representative the IEP result is likely to be. The IEP records the information that has
formed the basis of the assessment and consideration of this is important when determining the
likely reliability of the result.

= [t is an initial, first-stage review. Buildings or specific issues which the IEP process flags as
being problematic or as potentially critical structural weaknesses, need further detailed
investigation and evaluation. A Detailed Seismic Assessment is recommended if the seismic
status of a building is critical to any decision making.

= The IEP assumes that the buildings have been designed and built in accordance with the building
standard and good practice current at the time. In some instances, a building may include design
features ahead of its time - leading to better than predicted performance. Conversely, some
unidentified design or construction issues not picked up by the IEP process may result in the
building performing not as well as predicted.

» Itis a largely qualitative process, and should be undertaken or overseen by an experienced
engineer. It involves considerable knowledge of the earthquake behaviour of buildings, and
Jjudgment as to key attributes and their effect on building performance. Consequently, it is
possible that the 26NVBS derived for a building by independent experienced engineers may differ.

= An IEP may over-penalise some apparently critical features which could have been satisfactorily
taken into account in the design.

= An IEP does not take into account the seismic performance of non-structural items such as
ceiling, plant, services or glazing.

Experience to date is that the IEP is a useful tool to identify potential issues and expected overall
performance of a building in an earthquake. However, the process and the associated %NBS and
grade should be considered as only indicative of the building’s compliance with current code
requirements. A detailed investigation and analysis of the building will typically be required to
provide a definitive assessment.

An IEP score above 34%NBS should be considered sufficient to classify the building as not
earthquake prone. However, if further information comes available reassessment may be required.

New Building Standard
The level of 100% New Building Standard (NBS) means the minimum standard of the
current Building Code. Most new buildings are built to higher level than the minimum

standard. New buildings are designed:

primarily for the safety of the occupants

s a working life of 50 years

o Ultimate Limit State (ULS) - to withstand a 1 in 500 return period earthquake. Ina
ULS size event the building is required to stand without collapse and allow all
occupants to be able to leave the building safely. The building after a ULS size
event may need to be demolished and re-built. The IEP is based on the ULS.
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* Serviceability Limit State (SLS) to withstand a 1 in 25 return petiod earthquake
with only minimal and easily repairable damage.

Building Description
The building was built in 1890. The walls are plastered triple brick. The steep roof is
timber framed with a heavy slate roof. In the main room the collar ties are 4.9 m off the

floor and approximately 1.8 higher than the eaves.

Seismi¢ Concerns

With high collar ties, the outward “spreading’ load of this type of roof framing on the top
of the wall can make the wall susceptible to out of plane seismic forces. On the west and
north walls there are large cracks in the wall possibly due to some ground movement of the
steep slope down to Ravensbourne Rd. The west end wall of the main room has a high wall
height to wall thickness ratio (1:20) — susceptible to both in plane and out of plane seismic
loads. On the south side there is a high slender brick chimney (approximately 0.6m x 0.6m
x 4.5 m high).

EP Factor F Rationale
The IEP procedure has one factor (F on page #5) which is an “engineer’ judgment factor.
This factor can range from 0 to 2.5.

I have given F = 0.8 in the longitudinal direction and 1.0 in the lateral direction. The
rationale behind the F factor this decision is based on:

e seismic concerns stated above

e relax penalty on F factor due to low occupancy/ low risk to human life

IEP Grades and Relative Risk

Table 1 taken from the NZSEE Guidelines provides the basis of a proposed grading system for
existing buildings, as one way of interpreting the 24NBS building score. It can be seen that
occupants in Earthquake Prone buildings (less than 34%NBS) are exposed to more than 10 times
the risk that they would be in a similar new building. For buildings that are potentially Earthquake
Risk (less than 67%NBS), but not Earthquake Prone, the risk is at least 5 times greater than that of
an equivalent new building. Broad descriptions of the life-safety risk can be assigned to the building
grades as shown in Table 1.

Table 1: Relative Earthquake Risk

Building Grade Percentage of New Approx. Risk Relative  Life-safety Risk

Building Strenath 1o s New Building Pescription
('.fﬁ:\-rﬂnﬂ

A+ >100 <1 low risk
A 80 to 100 1 to 2 times low risk
B 671079 210 5 times low or medium risk
C 34 to 66 5 to 10 times medium risk
D 20 to 33 10 to 25 times high risk
E <20 | more than 25 times very high risk
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This building has been classified by the IEP as a grade £ building and is therefore considered to be
a very high risk.

The New Zealand Society for Earthquake Engineering (which provides authoritative advice to the
legislation makers, and should be considered to represent the consensus view of New Zealand
structural engineers) classifics a buildings achieving greater than 67% NBS as “Low Risk”, and
having “Acceptable (improvement may be desirable)” building structural performance.

Seismic Restraint of Non-Structura] Items

During an earthquake, the safety of people can be put at risk due to non-structural items falling on
them. These items should be adequately seismically restrained, where possible, to the NZS
4219:2009 “The Seismic Performance of Engineering Systems in Buildings”.

An assessment has not been made of the bracing of the ceilings, in-ceiling ducting, services and
plant. We have also not checked whether tall or heavy furniture has been seismically restrained or
not. These issues are outside the scope of this initial assessment but could be the subject of another
investigation.

IEP Assessment Results

My ISA assessment for this building, carried out using the IEP indicates an overall score of 15%
NBS which corresponds to a Grade E building, as defined by the NZSEE building grading scheme.
This is below the threshold for Earthquake Prone Buildings (34% NBS) as defined by the NZSEE
and the New Zealand Building Code. The NZSEE method assumes that collapse of the building
would cause injury or death to persons or damage to others property. For this building the
occupancy rate is so small that the risk of injury, death or damage to others property is extremely
low.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. In order to confirm the seismic performance of this building with more
reliability I recommend that a DSA be carried out. A DSA would also investigate other potential
weaknesses that may not have been considered in the initial seismic assessment.

I trust this letter and initial seismic assessment meets your current requirements. I would be pleased
to discuss further with you any issues raised in this report.

Please do not hesitate to contact me if you would like clarification of any aspect of this letter.

Yours sincerely

Pavid Littleton

CPEng

Encl: IEP Assessment
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Initial Evaluation Procedure {IEP) Assessment

Page 1

WARNING this initial evaluation hos been carried aut solely as an initiol seismic assessment of the building following the procedure set out in the New Zeolond
Society for Earthquake Engineering document “Assessment and Improvement of the Structuraf Performance of Buildings in Earthquakes, June 2006%. This spreadsheet
must be read in conjunction with the limitations set out in the accompanying report, and should not be relied on by any parly for any other purpose. Detoiled inspections
and engineering calculations, or engineering judgements based on them, have not been undertaken, and these may lead to a different result or seismic grade.

Step 1 - General Information

1.1 Photos (attach sufficient to describe building)

treet Number & Name: Littebourne Rd Job No.: 13/104717
AKA: By: . Littieton
Name of building: Roberts Park Historic building Date: 2012014
City: Dunedin Revision No.:

Table IEP-1  Initial Evaluation Procedure Step 1

NOTE: THERE ARE MORE SKETCHES ON PAGE 1a ATTACHED

1.3 List relevant features (Note: only 10 lines of text will print in this box. If further text required use Page 1a)

The single building was built in 1890. The building is L shaped. Walls are plastered triple brick and roof timber framed with slate tiles, The building is
currently used for starage. here is high brick chimeny on the east side aproximately 0.6 m x 0.6 mx 4.5 m tigh. At one end of the main section of the

building there is small timber framed mezzanine fioor. At the other end of this main room the exterior north and east walis are badly cracked.The ground
to the west slopes steeply down to Littelbourne Rd.

1.4 Note information sources

Visual Inspection of Exterior
Visual inspection of Interior
Drawings (note type)

Tick as appropriate

Other (list)
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Initial Evaluation Procedure (IEP) Assessment Page 2
Streat Number & Name: Littlebourne Rd Job No.: 1304717
AKA: By: D. Littieton
Name of building: Roberts Park Historic building Date: 2101/2014
City: Dunedin Revision No.:
Table IEP-2  Initial Evaluation Procedure Step 2
Step 2 - Determination of (%NBS} ,,
(Baseline {%NBS) for patticular bullding - refer Secticn B5 )
2.1 Determine nominal (%NBS) = (%NBS) . Longitudinal Transverse
a} Bullding Strengthening Data
Tick if butiding is known to have been strengthened in this direction i i
If sirengthened, enter percentage of code the building has been strengthened to NA N/A
b} Year of Design/Strengthening, Buikling Type and Selsmic Zone
Pre 1935 @ Pre 1935 &
1935-1965 O 1935-1965 O
19651976 1965-1976 (O
1976-1984 O 19761984 O
1984-1982 & 1884-1992 O
1992-2004 O 19922004 O
20042011 O 20042011 O
Post Aug 2011 O Post Aug 2011 O
Building Type: | Public Buidings  +] | Public Buidings ~|
Seismic Zone: l j ! :l'
c) Soil Type - -
From NZS1170.5:2004, C13.1.3 : | C Shallow Soil ~! | C Shallow Soi -
From NZ54203:1992, C146.2.2 : I iy I EI
(for 1992 to 2004 and only i known) A
d) Estimate Period, T
Comment: b, = ] ;] m
A= [ o0 ]
Moment Resisting Concrete Frames: T = max{0.094,°7, 0.2 Q Q
Moment Resisting Steel Frames: T = max0.144,T , 0.4) o] fe]
Eccentrically Braced Steel Frames: T = max{0.087,"> , 0.6} &} (s ]
All Cther Frame Structures: T = max{0.065 "™ , 0.4} [o] Q
Concrete Shear Walls T = max{0.00k, "™ 425 0.4} (o} fe)
Masonry Shear Walls: T < D.A4sec ® ®
User Defined (input Period): (o] O
Where 1, = height in melres from the base of the sinciure i the
mena s s s o]
A: factor detarmined usé ult fro above {setto 1.0 A
&) Factor mmﬂmmm using result from () ¢ Factor
Factor B:  Datanmined from NZSEE Guidefines 3A.1 ug F: B:
f Lt Figore 34.1 using actor
:  For rsink bubldings designed b 1976-84 Facior clor C:
e A oo eont Fa
:  For budings des for to 1935 Factor D = 0.8 extept for Wellington :
h) Factor D u:rsm Facior D rﬁm"ﬂ?{rm ast, oi;emise take as 1.0 el 030
HES) = XD S
WARNING!! s inttiaf evoluation hos been corvied out solely s an inftial sefsmic of the buiiding following the dure set out in the New Zenjand Society for Earthquake
gineering d . ond Imp of the Str Performance of Buildings in Eorthquakes, June 2006”. This spreadshest must be read in conjunction with the
! set out In the \panying report, and should not be refied on by any party for any ather Betailed inspections and engineering colculations, or engineeriy
Judgements based on them, have ot been undertaken, and these moy fead ta a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment Page 3
Street Number & Name: Littlebourne Rd Job No.: 1310477
. By: D. Littleton
Name of building: Roberts Park Historic building Date: 210112014
City: Dunedin Revision No.:

Table IEP-2  Initial Evaluation Procedure Step 2 continued

2.2 Near Fault Scaling Factor, Factor E

If T <1.5sec, FactorE=1 ftudinal | Tra
&) Near Fault Factor, N(T,D) NlT,D): l:
{From NZS1170.5:2004, €1 3.1.8)
b) Factor E = 1/N(T.D) Factor E:
2.3 Hazard Scaling Factor, Factor F
a) Hazard Factor, Z, for site
= 0.13 (o NZ51170.5:2004, Table 3.3)
Zyom= 06 {NZ254203:1992 Zone Factor from accompanying Figure 3.5(bY)
Z 099 = 0.13 {from NZ51170.52004, Tabie 3.3)
b} FactorF
For pre 1992 = 11z
For 1992-2011 = Z ool Z
For post 2011 = ZoonalZ

2.4 Return Period Scaling Factor, Factor G

a) Design Importance Level, ! { .,!
{Set 10 1 if not known, For buildings designed pror 1o 1965 and known to be designed as a ! —
public building set to 1.25. Far bulldings designed 1966-1976 and known bo be designed as a |=@
public building gel to 1.33 for Zone A or 1.2 for Zone B. For 1976-1984 set | value.)

b} Design Risk Factor, R, [ [—

[ 25 ]
(set to 1.0if other than 1975-2004, or not known) —
S .

¢} Retumn Period Factor, R
(from NZ51170.0:2004 Building Importance Level} Choose Imporfance level Q1 ®2 31 04 01 @2 D3 04
R=[ 10 |
d) Factor G = IR/R

Factor G: E E

2.5 Ductility Scaling Factor, Factor H
a) Available Displzcement Ductility Within Existing Structure

Comment: p=__ 100 o too
b) Factor H Ky k
For pre 1976 (maximum of 2) - 1.00 1.00
For 1976 onwards ] 1 1

{where ku is NZ51170.5:2004 Inelastic Spectrum Scalfing Facior, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor 1
a) Structural Performance Factor, §,

{from accompanying Figure 3.4)
Tick if light imber-framed construction in this direction r -
S=[_1oo ]
b} Structural Pesformance Scaling Factor = 15, Factor I:
Note Factor B values for 1892 to 2004 have been mulfiplied by 0.67 to sccount for Sp in this period
2.7 Baseline %NBS for Building, (%NBS),, o 28%
(equals (%ANBS)yom xEXFXx G xHxI )
WARNING ! This injtiot evakuation has been carried out solely as on initial seismic of the buifding following the procedure set out in the New Zeajand Society for
Earthquake Engineering d "A and I of the 5 ! Parfe of Buildings in Eorthquakes, June 2006". This spreadsheet must be read in conjunction
wftﬁmgh'mimﬁamsetautintﬁeammpdnyingrepnrt,andshouidnotberdiedunbymypnﬁyfaranyomer, pose, Detalled i ions and engineering calcuk or engineering
Judgemenmts based on them, have not been undertaken, and these may lead to o different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment

Page 4
Street Number & Name: Litebourne Rd Job No.: 13104717
: By: D. Littleton
Name of building: Roberts Park Historic building Date: 210112014
City: Dunedin Revision No.:
Table IEP-3  Inifial Evaluation Procedure Step 3
Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer Appendix B - Section B3.2) ’
a) Longitudinal Direction
Critical Structural Weakness Effect on Structurai Performance Factors
(Choose a value - Do not interpolate)
3.1 Plan Irregularity
Effect on Structural Performancs © Severs © Significant O Insignificant  Factor Ao ]
Comment
3.2 Vertical lrregularity
Effect on Structural Performance Q) Severs O Significant @ insignificant  Factor B[__10_]
Comment
3.3 Short Columns
Effect on Structural Performance O Severe © Significant

Ot ator o[ 7]

3.4 Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 If no potential for pounding, or consequernces are considered to be minimal}

a) Factor D1: - Pounding Effect
Note:

Wu&sgfmasmmuﬁebuldmgbasaﬁmnem For stiff buildings {eg shear walls), the effect of pounding
Mmmbyﬁkhgmmtmmﬁyndmmipﬂhaﬂemmme

Factor D1 For Longitudinal Direction:l 1.0]

Table for Selection of Factor DT Sevene Signiicant _ insignificant
Separafion (<Sep<(005H 005<Sep<.01H Sep>.01H
Alignment of Fioors within 20% of Storey Height O 07 Oos ®1
Alignment of Floors not within 20% of Storey Height ‘O 0.4 Qo7 Oos
Comment

b) Factor D2: - Height Difference Effact

Factor D2 For Longitudinal Dilection:l 1.0]

Table for Selection of Factor D2 Severs Stgnficant _ Insignificant
0<Bep<.005H .005<Sep<.0M1H Sep>01H
Height Differenice > 4 Storeys = 04 Qoz ®1
Height Difference 2 to 4 Storeys =~ 1 07 Coo (o
Height Dﬂ'feranos<zm O o1 o1
Comment
Factor o[ T3]
3.5 Site Characteristics - Stabilily, landsfide threat, figuefaction efc as it affects the structural performance from a life-safely perspective
Effect o Structural Performance () Severe © Significant @ insigninicant  Factor E[__1.0_|
Comment
3. F rS - for aliowance of all other relevant characterstics of the buitding For % 3 storeys - Maximum vahes 2.5
6 Other am_ a . otherwise - Maimum value 1.5, Factor F
Record rationale for choice of Factor F:

Mer e
The fateral capcity of the buiding has been compromised by iarge cracks in the north and east walls of the mak racant.

PAR
3.7 Performance Achievement Ratio (PAR)

(fequals AxBxCxDxExF) Longitudinall 0.56

— —

WARNING!! This initial evaiuation has been carvied out solely as an inftial selsmic assessment of the buiiding following the procedure set out in the New Zealand Society for Earthquoke |
di A and of the | Perfarmance of Buildings in Earth fune 2006". This must be read it confunction with the
set oirt in the i _repmt,andshouldnatbemﬁedmbymypartyﬁrunyaﬁer, pose, Detailed i ions and fi feeile i ing jud

ingering ;, OF
based on them, have nat been undertoken, ond these may lend to o different resylt or teismic grade.
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Initiai Evaluation Procedure (IEP) Assessment Page 5
Street Number & Name: Littlebourne Rd Job No.: 13104717

AKA: By: D. Littleton

Name of building: Roberts Park Historic building Date: 20112014

City: Dunedin Revision No.:

Table IEP-3  Initial Evaluation Procedure Step 3
Step 3 - Assessment of Performance Achisvement Ratio (PAR)

(Refer Appendix 8 - Section B1.2)
b) Transverse Direction

Critical Structural Weakness Effect on Structural Performance Factors
{Choose a value - Do not interpolate)

3.1 Plan Irregularity

Effect on Structural Performance ) Severs O Significant ® Insignificant  Factor A
Comment

3.2 Vertical Imegularity
Effect on Structural Performance O Severe Q Significant © insignificant  Factor B
Comment

3.3 Short Columns
Effect on Structural Performance O Severe O Significant ®© Insignificant FactorC! 10 |
Comment

3.4 Pounding Potential
{Estimate D1 and D2 and set D = the lower of the twa, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:
mmmmemmh:mmmwﬁbm{qmmmﬂsj, the effect of pounding
mumwmmmmwmmrummwmmmm

Factor D1 For Transverse Direction: 1.0
Table for Selection of Facter D1 Severe Significant  Insignificant
Separaion  0<Sep<.005H .D05<Sep<01H  Sep>.01H
Afignment of Floors within 20% of Storey Height Qo7 Qos @1
Agriment of Floors not within 20% of Storey Height 04 Qo7 Qos
Comment
b) Factor D2: - Height Difference Effact
— Factor D2 For Transverse Direction: 1.0
Table for Selection of Factor D2 Severe Significant  Insignificant
0<Sep<.005H .005<Sep<01H  Sep>.01H
Height Difference > 4 Storeys 04 Qor @1
Height Difference 2 fo 4 Storeys 207 Oes O
Height Diference < 2 Storeys 01 Q1 01

Comment

Factor o 7]

3.5 Site Characteristics - Siabilily, landsiide threat, liquefaction el as it affects the sbuctural performance from a life-safety perspective

Effect on Structural Performance O Sever O Significart © insignificant  FactorE[_10_]

Comment
3.6 Other Factors - for alowance of ail other ralevant characterstics of the buiiding For < 3 storeys - Maxmum value 2.8 Factor F

- . otherwise - Maximum value 1.5
Record rationale for choice of Factor F: P —
The lateral walls in this direction are more evenly and closer spaced
PAR
3.7 Performance Achievement Ratio (PAR) T 1.00
{equals AxBxCxDxEx¥F) ransverse :

WARNING ! 7his initial evaluation has been carried out solely as on inftial setsmic of the bullding following the Jure set out in the New Zealand Saciely for Eorthquake
Engineering d ‘A and i of the Structural Perfi of Buildings in Earthquakes, Jure 2006°. This Isheet must be read in conjunction with the
fi set out In the ying report, and showld not be refied on by any party for any other purpase. Detalied i ions and engineeri) lculations, or engineering

Jjudgements based on them, huYMe rot been yundertuken, and these moy lead to ¢ different result or selsmic grode. 3
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{from Table IEP - 2}

4.3 PAR x Baseline {%NBS},

Percentage New Building Standard (%NBS)
{ Use lower of two values from Step 4.3)

Additional Comments (items of note affecting IEP score)

i
R

Initial Evaluation Procedure (IEP) Assessment Page 6
Street Number & Name: Littlebourne Rd Job No.: 13104717
: By: D. Littiston
Name of building: Roberts Park Historic building Date: 200172014
City: Dunedin Revision No.:
Table IEP4  Initial Evaluation Procedure Steps 4, 5 and 6
Step 4 - Percentage of New Building Standard (%NBS)
Longitudinal Transverse
4.1 Assessed Baseline (%NBS), 28%
{from Table IEP - 1)
4.2 Performance Achievement Ratio (PAR)

Step 5 - Potentially Earthquake Prone? %NBS <34
(Mark as appropriate)
Step 6 - Potentially Earthquake Risk? %NBS <67 YES
{Mark as appropriate}
Step 7 - Provisional Grading for Seismic Risk based on IEP
SeismicGrade [__E |

The building is used for slorage in the smaller rooms with likely very occasional presence of stafl. The larger rcom does not appear to be used.
The larger room is the higher risk of collapse in a seismic event. If the bullding continues to be used with ver low occuparncy the dsk to human
injury or life would be exiremiey small. Collapse of the building causing damage to adjoining property is also small. The building Act defines an
earthquake prone building as cne that aving regard to its condition and to the ground on which it is built, and because of its construction, the
building—(a) will have its ultimate capadity exceeded in @ moderate earthquake {as defined in the regulations}; and (b} would be fikely to
collapse causing—

(1} injury or death to persons in the building or to perso: ther property; or (i) damage to any other property.
The building is very close 1o the property line with 32 Litthoume R n@%ﬁa neighbours house,

g
with the limitations set out in the ing report, and should not be relied on by any party for any other

Evaluation Confirmed by ~ Signature
David Littleton Name
138914 CPEng. No
Relationship between Grade and %NBS :

Grade: At A B C D E

%NES: >100 100t080 | 79to 67 6to34 |33to20 <20
WARNING!! Thic iniﬁafe;umqtion has been carried out solefy as an initial selsmic of the building following the procedyre set out in tbeNew;eukrndSadetyfur T
Earthquake Engineering d 1 and imp of the Structura! Perfarmance of Bulidings in Eartf Jime 2005". This spr ;

must be read in

ond

jmigemmtsbmedmﬁmhmmbmmdmm,mﬂmemymmadﬁuuﬂmkuwmm.

ar i £
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Initial Evaluation Procedure {(IEP) Assessmant Page 1a
Street Number & Name: Littlebourne Rd Job No.: 13104717
- By: D. Litileton
Name of building: Roberts Park Historic building Date: 210112014
i Dunedin Revision No.:

Table IEP-1a Additional Photos and Sketches

Add any additional photographs, notes or sketches required bhelow:
Note: prird this page: saparately

WARNINGII ms.mmtmmmmummmdmm.smw;wm of the buliding foliowing the procedure set out in the New Zealand Society for Earthguke

and improvement of the Sty { Perfi of Bulkdings in Earﬁquaﬁslnnezaﬁ' m:smdsbmmmbemdmmrdnnwmwﬂhﬂm
Nmitotions set Ut in the i repun‘,und'sbauﬂmberzﬁedunbympaﬂy}brmynther, P Detailed J and ing k or g
Judgements based on them, hove not been undertaken, and these may lead to a different result or seismic grade.
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DAVID LITTLETON

CONSULTING ENGINEER
B. Sc. (Hons), Civil Eng. MIPENZ (Structural), CPEng
1038 Mt. Cargill Rd.
RD 2, Waitati
Dunedin
Phone/ Fax (03) 482-1669
2/1/14
Emma Meggitt
Asset Management Officer
Parks and Recreation Services
Dunedin City Council
PO Box 5045, Moray Place,
Dunedin 9058,

Ref: 1t13/047/8b

Re:  Tonga Park Change Rooms, Toilets & Club Room
Initial Seismic Assessment

I have completed an Initial Seismic Assessment (ISA) of the Tonga Park Change Rooms, Toilets &
Clubroom at Surrey St. using the NZSEE’s Initial Evaluation Procedure (IEP). The assessment was

carried out after completing a site visit examining the outside only. The plans of the building in the
DCC records were reviewed.

The Dunedin City Council’s Earthquake Prone Building Policy requires the building to be
reviewed using New Zealand Society of Earthquake Engineers (NZSEE) procedure (or
equivalent method). This procedure is done in 2 steps. The Initial Earthquake Procedure
(IEP) is a reasonably quick and inexpensive procedure that filters out the buildings that are
earthquake prone from those that are not. If the ISA shows the building to be less than 33%
NBS the building is designated as earthquake prone and a more Detailed Seismic Assessment
(DSA) needs to be carried out.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. A more reliable result will be obtained from a Detailed Seismic
Assessment (DSA),

xeeutive Summary

Based ot the NZSEE’s LI the building has a rating of 15 %in the loagituding;
direction & 20 % in the transverse direction of the New Building Stundard for seiswic
strength giving the building a provisional seismic E grade. On this basis the building is
poieaticlly earthquake prone (< 34% NES).

Background to the IEP and Its Limitations

The IEP procedure was developed in 2006 by the New Zealand Society for Earthquake Engineering
(NZSEE) and updated in 2013 to reflect experience with its application and as a result of experience
in the Canterbury earthquakes. It is a tool to assign a percentage of New Building Standard (%NBS)
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score and associated grade to a building as part of an initial seismic assessment of existing
buildings.

The IEP enables territorial authorities, building owners and managers to review their building stock
as part of an overall risk management process.

Characteristics and limitations of the JEP include:

= It tends to be somewhat conservative, identifying some buildings as earthquake prone, or having
a lower 2%NBS score, which subsequent detailed investigation may indicate is less than actual
performance. However, there will be exceptions, particularly when critical structural
weaknesses (CSWs) are present that have not been recognised from the level of investigation
employed.

# It can be undertaken with variable levels of available information, eg exterior only inspection,
structural drawings available or not, interior inspection, etc. The more information available the
more representative the IEP result is likely to be. The IEP records the information that has
formed the basis of the assessment and consideration of this is important when determining the
likely reliability of the result.

» It is an initial, first-stage review. Buildings or specific issues which the IEP process flags as
being problematic or as potentially critical structural weaknesses, need further detailed
investigation and evaluation. A Detailed Seismic Assessment is recommended if the seismic
status of a building is critical to any decision making,

= The JEP assumes that the buildings have been designed and built in accordance with the building
standard and good practice current at the time. In some instances, a building may include design
features ahead of its time - leading to better than predicted performance. Conversely, some
unidentified design or construction issues not picked up by the IEP process may result in the
building performing not as well as predicted.

= It is a largely qualitative process, and should be undertaken or overseen by an experienced
engineer. It involves considerable knowledge of the earthquake behaviour of buildings, and
Jjudgment as to key attributes and their effect on building performance. Consequently, it is
possible that the 26NBS derived for a building by independent experienced engineers may differ.

= An IEP may over-penalise some apparently critical features which could have been satisfactorily
taken into account in the design.

= An IEP does not take into account the seismic performance of non-structural items such as
ceiling, plant, services or glazing.

Experience to date is that the IEP is a useful tool to identify potential issues and expected overall
performance of a building in an earthquake. However, the process and the associated %NBS and
grade should be considered as only indicative of the building’s compliance with current code
requirements. A detailed investigation and analysis of the building will typically be required to
provide a definitive assessment.

An IEP score above 34%NBS should be considered sufficient to classify the building as not
earthquake prone. However, if further information comes available reassessment may be required.

New Building Standard
The level of 100% New Building Standard (NBS) means the minimum standard of the

current Building Code. Most new buildings are built to higher level than the minimum
standard. New buildings are designed:

primarily for the safety of the occupants

¢ a working life of 50 years
 Ultimate Limit State (ULS) - to withstand a 1 in 500 return period earthquake. In a
ULS size event the building is required to stand without collapse and allow all
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occupants to be able to leave the building safely. The building after a ULS size
event may need to be demolished and re-built. The IEP is based on the ULS.

o Serviceability Limit State (SLS) to withstand a 1 in 25 return period earthquake
with only minimal and easily repairable damage.

Building Description

The original change rooms were designed in 1963. The design date for the clubroom
addition is not known but is estimated to be late 1960’s. The building has wide concrete
footings (750 wide) on soft ground. Walls are concrete blockwork 20 series to exterior and
100 mm to interior partitions. It was not determined if the 20 series blockwork is
reinforced or grout filled. The roof is timber trusses and corrugated steel. The ground
conditions are expected to be “soft’.

Seismic Concerns

The water tank on the roof does not appear (as viewed from the ground) to be braced or
restrained. Partition 100 mm concrete block walls face load capacity will depend on how
well they are fixed to the ceiling/ roof framing. The building is L shape and the wing with
change rooms # 3 to 6 has a high length to width ratio.

EP Factor F Rationale
The IEP procedure has one factor (F on page #5) which is an “engineer’ judgment factor.
This factor can range from 0 to 2.5.

I have given F = 0.8 in both the longitudinal direction and the transverse direction. The
rationale behind the F factor this decision is based on:
 the 100 mm concrete block partitions are not expected to perform well under face
loads
¢ building L shape has been penalised i{factor A) but offsetting this there are a large
amount of walls dividing spaces into small cubicles
¢ roof is light and aside from the water tank, there are no high level seismic risk
appendages
o the stand alone wall to one side of the drive through has no return walls and relies
on cantilever (reinforcing?) and or lateral support form roof structure (fixing?
the wall reinforcing (if any) to the blockwork is not known

IEP Grades and Relative Risk

Table 1 taken from the NZSEE Guidelines provides the basis of a proposed grading system for
existing buildings, as one way of interpreting the %NBS building score. It can be seen that
occupants in Earthquake Prone buildings (less than 34%NBS) are exposed to more than 10 times
the risk that they would be in a similar new building. For buildings that are potentially Earthquake
Risk (less than 67%NBS), but not Earthquake Prone, the risk is at least 5 times greater than that of
an equivalent new building. Broad descriptions of the life-safety risk can be assigned to the building
grades as shown in Table 1.
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Table 1: Relative Earthquake Risk

Péreentage of Now Approx. Risk Relative Life-safety Risk

Building Strength to-a New Builling Deseription
(N BY)

A+ >100 <1 low risk
N A 80 to 100 1 to 2 times low risk
B 67to 79 2 to 5 times low or medium risk
C 34 to 66 5 to 10 times medium risk
D 20to0 33 10 to 25 times high risk
E <20 more than 25 times very high risk

This building has been classified by the IEP as a grade £ building and is therefore considered to be
a very high risk.

The New Zealand Society for Earthquake Engineering (which provides authoritative advice to the
legislation makers, and should be considered to represent the consensus view of New Zealand
structural engineers) classifies a buildings achieving greater than 67% NBS as “Low Risk”, and
having “Acceptable (improvement may be desirable)” building structural performance.

Seismic Restraint of Non-Structural Items

During an earthquake, the safety of people can be put at risk due to non-structural items falling on
them. These items should be adequately seismically restrained, where possible, to the NZS
4219:2009 “The Seismic Performance of Engineering Systems in Buildings”.

An assessment has not been made of the bracing of the ceilings, in-ceiling ducting, services and
plant. We have also not checked whether tall or heavy furniture has been seismically restrained or
not. These issues are outside the scope of this initial assessment but could be the subject of another
investigation.

IEP Assessment Results

My ISA assessment for this building, carried out using the IEP indicates an overall score of 15%
NBS which corresponds to a Grade E building, as defined by the NZSEE building grading scheme.
This is below the threshold for Earthquake Prone Buildings (34% NBS) as defined by the NZSEE
and the New Zealand Building Code.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. In order to confirm the seismic performance of this building with more
reliability I recommend that a DSA be carried out.

I'trust this letter and initial seismic assessment meets your current requirements. 1 would be pleased
to discuss further with you any issues raised in this report.

Please do not hesitate to contact me if you would like clarification of any aspect of this letter.
Yours sincerely

David Littleton

CPEng

Encl: 1IEP Assessnie
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WARNING!! 7ris initial evatuotion has been carried out solely as an inftial seismic ussessment of the building follawing the p

Society for Earthquake Engil ing dotiiment "A and Imp of the St I Performance of Buildings in Earthquak

set out in the New Zeoland
june 2006". This spreadsh,

rust be read in conjunction with the limitations set out in the accompanying report, and should not be relied on by any party for ony ether purpose. Detailed inspections

and engineering calculotions, or engineering judgements based on them, have not been undertaken, and these may lead to a different result or seisimic grade,
Street Number & Name: Surrey St. Job Neo.: 13/04718b
: By: D. Litheton
Name of building: Jonga Park Change rooms, Toilets, Clubroom Date: 20172014
City: Dunedin Revision No.:

Tabie IEP-1  Inftial Evaluation Procedure Step 1
Step 1 - General Information

1.1 Photos _(attach sufficient to describe building)

_—— e T T T

1.3 List relevant features (Note: only 10 lines of text will print in this box. If further text required use Page 1a)

Roof is light metal on timber raftars and trusses.

The building is 20 series exterior concrete block on wide (750 mm) concrete footings. Interior partitions are 100 concrete block Ground is likely to be soft.

1.4 Note information sources Tick as appropriate
Visual Inspection of Exterk < Specifications
Visual Inspection of Interior | | Gootechnical Reporis | |
Drawings (note type) || Ciher (ist)
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Street Number & Name: Surrey St. Job No.: 13/04718b

AKA: By: D. Litleton

Nama of building: _Tonga Park Change rooms, Toilets, Clubroom Date: 2i01/2014

City: Dunedin Revision No.:

Table IEP-2  Initial Evaluation Procedure Step 2

Step 2 - Determination of (2:NBS),,
{Baseline (%NBS) for particular building - refer Section B5 )
2.1 Determine nominal {Y%:NBS) = (%NBS) ..., ftudinal Transverse

a) Building Strengthening Data

Tick if buitding i kaown to have been strengthened in this direction r ™
If strengthened, enier percentage of code the building has been strengthened to NIA MN/A
b} Year of DesignfStrengthening, Building Type and Seismic Zone
Pre 1935 O Pre 1935 O
1935-1965 & 1935-1965 @
1965-1976 O 1865-1976 O
1976-1984 O 1976-1984 O
18841902 O 1984-1882 O
1992-2004 O 1992-2004 O
2004-2011 Q 2004-2011 O
Post Aug 2011 Q Post Aug 2011 O
Building Type: | Public Buiidings - | Public Buldings  ~|
¢} Soil Type -
From NZS1170.6:2004, C13.1.3 : [ D'Sott Son - | D So Sai =

From NZS84203:1992, Cl14.622 ; ]
(for 1992 to 2004 and only If known)

d} Esifmate Period, T

Comment: h, = 3 3 m
oo pme
Moment Resisting Concrete Frames: T = max{0.095,°™ | 0.4} (o] [o]
Moment Resisting Steel Frames: T = max{0.14h,°", 0.4} Q 0
Eccentrically Braced Steel Frames: T = max{0.08h,"™ 0.4} 8] [o]
All Other Frame Struclures: T = man{0.06h "7, 0.4} 0 o]
Concrete Shear Walls T = max(0.08 " A%, 0.4} O fo]
Masonry Shear Walls: T £0.43ec ® @
User Defined {(input Period); O Q
Whera h, = height in metres from the base of the siructure to the
s wig o s ™[ o4 |
@) Factor A:  Strengthening factor determined using result fro ahove (setto 1.0 Factor A-
' ot ennc e ] ]
Factor B:  Datermined frmn NZSEE Guidelines Figure 341 using Factor B: -x:_ | 002 |
K results (a) to (e) above b — -
rC:  Forrei desigited batween 1976-84 Fadlor C:
o) Factor C: o reiiorad cancree bl Factor
D- tuldings designed 1o 1935 Factor D = 0.8 except for Walington Factor D:
Rl memFamrDmaybamrenaﬂ oiherwize take as 1.0, D
(KHES) o = ABXCD OB o[ 5]
WARNING“Thfsfnfﬁulmhnﬁnnhﬂsbmmn‘ledoutso!alynsan initial sefsmic of the building following the Jure set out in the New Zeaiand Society for Earthquoke
E A and I of the | Perfi of Bulldings in Earthquakes, lune 2006°. This sprecdsheet must be read in confunctisn with the
ii serauﬂnme mport,und:hould‘notbereﬂedunbyunymﬂyﬁranym Detalled i ctions and engi) ing calt %, OF engh ing

fudgemembmdmdmn,hawnnrbeen underinken, ond these may lead o a different result or seismic grade.
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a) Near Fault Factor, N(T.D)
{from NZS1170.5:2004, CI 3.1.6)
b} Factor E

2.3 Hazard Scaling Factor, Factor F
a} Hazard Factor, Z, for site

Page 3
Street Number & Name: Surrey St. Job No.: 13/047/8b
= By: D. Litieton

Name of building: _Tonga Park Change rooms, Toilets, Clubroom Date: 2i01/2014
City: Dunedin Revision No.:
Table [EP-2  Initial Evaluation Procedure Step 2 continued
2.2 Near Fault Scaling Factor, Factor E

If T < 1.5sec, FactorE=1 itudinal Transverse

nror 1]
Factor E:

= 1UN(T.D}

HI

2.4 Return Period Scaling Factor, Factor G
a) Design importance Level, |

b} Design Risk Factor, R,
(set 1o 1.0 if athar than 1976-2004, or not known)

c} Returm Period Factor, R

(from NZS1170.0:2004 Building Importance Level)

d} Factor G

2.5 Ductility Scaling Factor, Factor K

Location: f Dunedin _:!
Z= 013 (from NZS1170.5:2004, Table 3.3)
Z g = 0.6 {NZS4203:1992 Zane Facior from accompantying Figure 3.5(b))
Z 04 = 0.13 {from NZS1170.5:2004, Table 3.3)
b} Factor F
For pre 1992 = 3174
For 1982-2011 E Z yuedZ
For post 2011 ZoondZ

(Set ta 1 if not known. For bulidings designad prior 1o 1965 and known to ba designed as a
public bullding set v 1.25. For buildings designad 1065-1076 and known 1o be designed as a
public building set to 1.33 for Zone A or 1.2 for Zone B. For 1976-1884 set | value)

a) Available Displacement Ductility Within Existing Structure

Factor F: 7.69

Choose Importanceievel Q1 &2 03 04 Q1
Re[ 18]

04

IRJR

Factor G:[ 125 ] 1.25

@) Structural Performance Factor, S
{from accompanying Figure 3.4}

b) Structural Performance Scaling Factor

2.7 Baseline %NBS for Building, (%NBS) ,
(equals {(%NBS),on xExFxGxHxI )

Comment; p=_ 100 100
bj) Factor H Ky Ky
For pre 1976 (maximum of 2} = 1.00 1,00
For 1976 onwards = 1 1
Factor e[ o]

(where ku s NZS1170,5:2004 Inelastic Spactnm Scaling Factor, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor |

Tick if fight timber-framed construction in this direction

Note Facior B vaiues for 1892 1o 2004 have bsen multiplied by 0.67 to account for Sp in this paried

F r
Ss[100 ]
T
2% 2%

WARNING" mummlmhaﬂm has been carried out solely as an initial selsmic

ing a and

with the limitations set out in the

of the Structural Performance of Bulldings in Eorthquakes, fume 20067, This:preudﬁutmzstbemdmmnjundbn
g report, and shoutd not be relfied on by any party far any other purpose, Detoled i ions and engl g or
Judgements based on them, have not been undertaken, and these may tead te a different resuit or seismic grode.

of the building folf

¢ the procedure set out in the New Zealand Society for

ing
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Street Nurrber & Name: Surrey St Job No.: 13/04718h

AKA: By: D. Littleton

Name of building: Tonga Park Change rooms, Toilets, Clubroom Date: 2i01/2014

City: Dunedin Revision No.:

Table IEP-3  [nitial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer Appendix B - Section B3.2)
a) Longitudinal Direction

Critical Structural Weakness Effect on Structurai Performance Factors
{Choose a value - Do not interpolate)

3.1 Plan Irregutarity

Effact on Struciural Performance O Severe ® Significant O Insignificant  Fagtor A
Comment
3.2 Vertical Iregularity
Effect on Structural Performance Q) Severs O Significant © Insignificant  Factor B
Comment

3.3 Short Columns
Effect on Structural Performance O Severs O significant @ insignificant  Factor C

3.4 Pounding Potential
{Estimate D1 andbzandsotD=ﬂ:ekmwuﬂhem.wfﬂ#mmﬂnﬂdﬁrmndny,wmsequenmamcmsidmeﬂtcbeminﬁmﬂ

a} Factor D1: - Pounding Effect

Note:
Values given assume the buliding has a frame structure. For sthf buildings (eg shear walls), the effect of pounding
may be reduced by taking the coefficient to the right of the value applicable tc frame buildings.
— Factor D1 For Longitudinal Direction: 1.0
Table for Selection of Factor D1 Severe Snificant  insignificant
Separafion 0<Sep<005H .005<Sep<O1H  Sep>01H
Afignment of Floors within 20% of Storey Heigit  © 07 Oos @1
Alignment of Floors not within 20% of Storey Height O 04 ooz Qos
Comment
b} Factor D2: - Height Difference Effect
_ Factor D2 For Longitudinal Direction: 10]
Table for Selection of Factor D2 Severe Significart  Insignificant
O<Sep<005H .005<Sep<O1H Sep>01H
Height Difference > 4 Storeys Q04 Qo7 @1
Height Difference 2 o 4 Storeys =~ O 07 Oos O
Height Difference < 2 Storeys O 1 O1 (=]
Comment
Factoro 5] |
3.5 Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safely perspective
Effect on Structural Performance Q) Severe O Significant @ insignificant FactorE |
Comment
3.6 Other Factors - for aliowance of alf ather relevant characlerstics of the buildi For < 3 storeys - Maximum value 2.5
- s o rorsimy et faoorr[ 5
Record rationale for choice of Factor F: No minimum

Reinforcing and grout fill to conerete block is not known but building is well maintained. Face loads on 100 conc block
partilion walls susceptible particularly wall between change rooms # 1 & 2. Waler tank lack of restraint

PAR
3.7 Performnance Achievement Ratio (PAR) -

(equals Ax B x C xD xE xF) Longitudinall  0.56

WARNING"mkmiﬂu!mhmmhmbaznmrmﬂoutmﬂynsnnlnmﬂmmk of the buikding following the procedure set outin theNewZeahndSme!yfarEaﬂhquake_l
i A and' af the 5t I Perft of Buildings in Eurﬂlquakq,lmm" This spreadsheet must be read in conjunction with the

fir setnutm the panying report, and should not be refied on by any party for any other fons and englneering calculutions, or engineering judgements !
basedon#iem,havenotmnundemkm,undﬂ:semaylethaud‘ﬂaemrauhnrsekmkgmde 1
- 1
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Street Number & Name: Surrey St Job No.: 13i047/8b

AKA: By: D. Littleton

Name of building: _Tonga Park Change rooms, Toilets, Clubroom Date: 210112014

City: Bunedin Revision No.:

Table IEP-3  Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio {(PAR)
(Refer Appendix 8 - Section B3.2)
b) Transverse Direction

Critical Structural Weakness Effect on Structural Performance Factors
{Choose a value - Do not intarpolate)

3.1 Plan Irregularity

Effect on Structural Performance O Severe © Significant ® insignificant  Factor A[__10_]
Comment

3.2 Vertical Imegularity
Effect on Structural Performance O Severe O Significant @ Insignificant  Factor B
Comment

3.3 Short Columns

Effect on Structural Performance O Severs O Significant ® Insignificant  Factor c
Comment

3.4 Pounding Potential
{Estimate D1 and D2 and set [} = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered fo be minimal)

a) Factor B1: - Pounding Effect

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
mybemﬂcedbyhhngﬁemdﬁm!bﬁer@tofﬁewkmapﬂlcaﬂabﬁmebuﬂdmg&

Factor D1 For Transverse Dinaction:l 1.0

Tabie for Selection of Factor D1 Severe Significam _ insignincant
Separafion (<Sep<005H _005<Sep<.(HH Sep>.01H
Alignment of Floors within 20% of Siorey Haight Q07 Cas @1
Afignment of Floors not within 20% of Storey Height O 04 Qor Oos
Comment

b) Factor DZ: - Helght Difference Effect

N Factor D2 For Transverse Direction: 1.0]
Tabie for Selection of Facior DZ Sevene Significant _ Insignificant
0<Sep<005H .005<Sep<OiH  Sep>.01H
Height Difference > 4 Storeys Q04 Qo7 @
Height Differance 2 1o 4 Storeys 907 Cos O
Height Difference < 2 Storeys Q1 Q1 01

Comment

Factor [ T3]

3.5 Site Characteristics - Stabifity, landsiide threat, iquefaction efc as it affects the structural performance from a life-safsty perspective

Effect on Structural Performance O Severs ) Significant ® Insignificant  Factor E
Comment
3.6 Other Factors - for allowance of alf other relevant characiersiics of the buiiding For < 3 storeys - M valbe 25
: - . otherwics lll.:;r:::: nl:n 1.5 Factor F
Record rationale for choice of Factor F:

Mo minwmuam.
Reinforcing and grout fit to concrete block is not known but building is well maintained, very simple in st and smal factprnl

Face loads on 100 mm conc bk parfitions susceptible . Stand alone wall at side drive

PAR
3.7 Performance Achievement Ratio (PAR)
{equals AxBxCxDxExF) Transverse| 0.80
WARNINGI! Thlsmlmfmhmbm has been carried out solely as an inithal seismic of the buliding foll the procedure set out in the New Zeoland Soclety for Farthquoke
ond of the Structural Performance of Bulidings in Enrthquakes, june 2006*, Mmtkhutmmtbemdmmuncﬂmwrﬁnhe
woutrnthe ing report, and should not be refied on by eny party for any other purp Detailed ctions and ing or g
Judgements based on them, have not been undertaken, and these may lead to a different resuft or selsmic grade.
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Initial Evaluation Procedure (IEP) Assessment Page 6
Street Number & Name: Surrey St Job No.: 13/047/8b
By: D. Litteton
Name of buliding: _Tonga Park Change rooms, Tollets, Clubroom Date: 2012014
City: Dunedin Revision No.:
Table IEP-4 Initial Evaluation Procedure Steps 4, 5 and 6
Step 4 - Percentage of New Building Standard (%NBS)
Longitudiral Transverse
4.1 Assessed Baseline (%NBS),
{from Table IEP - 1)
42 Perdormance Achievement Ratio (PAR)
{from Table IEP - 2)
43 PAR x Baseline (%NBS},
44 Percentage New Building Standard (%NBS)
{ Use lower of two values from Step 4.3)
Step 5 - Potentially Earthquake Prone? %NBS < 34 | YES I
(Mark as appropriate}
Step 6 - Potentially Earthquake Risk? %NBS <67 [ _ves |
(Mark as appropriate)
Step 7 - Provisional Grading for Seismic Risk based on IEP
Seismic Grade E
Addlitional Comments (Mems of note affecting IEP score)
/,\ L
Evaluation Confirmed by lé / %gnamm
~ David Littleton Name
138914 CPEng. No
Relationship between Grade and %NBS :
Grade: A+ A B c D E
% NBS: >100 10010080 | 7910 67 661034 |33fo 20 <20
wnnﬁlNEl! This iniﬁam;mmnmsbeenmmedoutsauyasmmud;mc of the building f: fow g thepmzdumsetouﬁn_ the New Zealand Society for T
Eorth ke Engit ing de A and Jy of the Performance of Buildings in Farthquakes, Jupe 2006". This spreadsheet must be reod In conjunctian !
with the lr fons set out in the npanying report, and shouki nat be refied on by ony party for any other P Detafted i ions and engil ing cakouk , oF engll

ing ,
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Street Number & Name: Surrey St Job No.: 13/047/8h

AKA: By: D. LitHeton

MName of building: JTonga Park Change rooms, Toilets, Clubroom Date: 210112014

City: Dunedin Revision No.:

Table iEP-1a Additional Photos and Sketches

Add any additional photographs, notes or sketches required below:
Note: print this paee sanarinhe

and Imp of the

WARNINGI This initial evaluation has been carsied out solely as an initial seismic assessment of the bufiding following the procedure set aut i the New Zeaiand Society for Earthquake

LS -
Hmﬂuﬂonssetmlththeacwmpunyingmpar[;andshouidnutbemﬁedmbyunypaﬂyﬁrnnyaﬂ!r e

of Buildings in Eorthquokes, June 20067, This
ions and engit or engineering

must be read In conjunction with the

Judgements based on them, have not been undertoken, and these may Jead to o different result or setsmic grode.
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PO Box 13960, Armagh Street
] 1 ANZ Centre 267 High Street, Christchurch 8141, New Zealand
II T: +64 3 366 3521 // F: +64 3 366 3188
LI: Beca E: info@beca.com // www.beca.com

Dunedin City Council 22 August 2017
PO Box 5045

Dunedin

New Zealand

Attention: Laura McElhone
CC: David Carpenter

Dear Laura
Initial Seismic Assessment Report - Sammy's Entertainment Venue

We have now completed an Initial Seismic Assessment (ISA) of the building at 65 Crawford Street, Dunedin
using the Initial Evaluation Procedure (IEP) as described in Part B of the guidance document The Seismic
Assessment of Existing Buildings - Technical Guidelines for Engineering Assessments, dated July 2017
(Technical Guidelines). The assessment was carried out after completing a site visit, an internal and external
walk over visual non-intrusive inspection and a review of the available plan drawings.

1 Executive Summary

The building at 65 Crawford Street, known as Sammy’s Entertainment Venue, formerly His Majesty’s Theatre
(hereafter referred to as Sammy’s) is a large unreinforced masonry brick building constructed in 1897. Based
on the IEP method, Sammy’s has a potential seismic rating of 10-25%NBS (IL3). The building has been
assessed on the basis that it is an Importance Level 3 (IL3) building in accordance with the New Zealand
Loadings Standard, NZS1170, as it can accommodate crowds of greater than 300 people.

Sammy’s corresponds to a Grade D/E building as defined by the New Zealand Society for Earthquake
Engineering (NZSEE) building grading scheme. This is less than the minimum threshold for earthquake
prone buildings (34% NBS) and less than the threshold for earthquake risk buildings (67% NBS). This could
be regarded as exposing the occupants to a high to very high seismic risk.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the building’s
seismic rating. A more reliable result will be obtained from a Detailed Seismic Assessment (DSA). A DSA
could find Critical Structural Weaknesses (CSWs) not identified from the IEP, or that a feature initially
identified as a potential Critical Structural Weakness has been addressed in the design of the building.

Further investigation of the building structure is recommended to allow for a Detailed Seismic Assessment
(DSA) to be undertaken.

2 Introduction

The Dunedin City Council requested Beca to prepare an Initial Seismic Assessment for the Sammy’s
Entertainment Venue, located at 65 Crawford Street, Dunedin, using the IEP procedure, while also providing
background information on the Initial Evaluation Procedure and its limitations. This report has been prepared
in response to this request.

3 Background to the IEP Process

The |IEP procedure was developed in 2006 by the New Zealand Society for Earthquake Engineering
(NZSEE) and updated in 2017 to reflect experience with its application and also as a result of experience
from the Canterbury earthquakes of 2010/11. It is a tool to assign a percentage of New Building Standard
(%NBS) rating and associated grade to a building as part of an Initial Seismic Assessment of existing
buildings.

Our Ref: 5329140
NZ1-14445660-8 0.8
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The IEP enables building owners and managers to review their building stock as part of an overall risk
management process.

Characteristics and limitations of the IEP process include:

= An IEP assessment is primarily concerned with life safety. It does not consider the susceptibility of the
building to damage and therefore to economic losses (i.e. not assessed for SLS limit state).

= |t tends to be somewhat conservative identifying some buildings as earthquake prone, or having a lower
%NBS seismic rating, while subsequent detailed investigation may indicate they are likely to perform
better than anticipated. However, there will be exceptions, particularly when critical structural weaknesses
(CSWs) are present that have not been recognised from the level of investigation employed.

= |t can be undertaken with variable levels of available information (e.g.) exterior only inspection, structural
drawings available or not, interior inspection, etc. The more information available the more representative
the IEP result is likely to be. The IEP records information that has formed the basis of the assessment and
consideration of this is important when determining the likely reliability of the result.

= ltis an initial, first-stage review. Buildings, or specific issues within a building which the IEP process flags
as being potentially problematic or as potential critical structural weaknesses, need further detailed
investigation and evaluation. A Detailed Seismic Assessment (DSA) is recommended if the status of a
building is critical to any decision making.

m  The IEP assumes that the building has been designed and built in accordance with the building standard
and good practice current at the time. In some instances, a building may include design features ahead
of its time - leading to a potentially better than predicted performance. Conversely, some unidentified
design or construction issues not picked up by the IEP process may result in the building performing not
as well as predicted.

m ltis a largely qualitative process, and should be undertaken or overseen by an experienced engineer. It
involves considerable knowledge of the earthquake behaviour of buildings, and judgement as to key
attributes and their effect on building performance. Consequently, it is possible that the %NBS derived for
a building by independent experienced engineers may differ.

= An IEP may over-penalise some apparently critical features which could have been satisfactorily taken
into account in the building’s design.

= An IEP does not take into account the seismic performance of non-structural items such as ceiling, plant,
services or glazing.

Experience to date is that the IEP is a useful tool to identify potential issues and expected overall
performance of a building in an earthquake. However, the process and the associated %NBS and grade
should be considered as indicative only. A more detailed investigation and analysis of the building will
typically be required to provide a definitive assessment and come up with concept seismic improvement
strategies.

The IEP has been based on a review of drawings and an inspection of both the interior and exterior of the
building and can be considered to be a comprehensive assessment at the ISA level. The rating determined is
less than 34%NBS and therefore, if ratified by the TA, the building should be considered as earthquake
prone.

4 Basis for the Assessment

The information we have used for our IEP assessment includes:

= Areview of plan drawings obtained from Dunedin City Council Property Files. We received the following
drawings:
— City Surveyors, Dunedin N.Z.: His Majesty’s Theatre Crawford St (1907).
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— J. R. G. Hanlon & Partners: His Majesty’s Theatre — Dunedin — Development For Use As A Licensed
Restaurant Cabaret (1983).

= Asite visual inspection conducted on 19 July 2017 of the building interior and exterior which confirmed the
nature of the building and relationship to surrounding buildings. The inspection was limited to areas
where safe ready access was available to:

— Confirm the as-constructed buildings were consistent with the drawings and documentation.
— Identify potential critical structural weaknesses, or irregularities able to be observed.
- Identify, where possible, items of significant deterioration which might affect %NBS assessment.

m  The assessment of the soils under the building have been based on information from the 2004 “Seismic
Risk in the Otago Region” maps produced by Opus for the Otago Regional Council.

5 Building Description
Summary information about Sammy’s is given in Table 1.

Table 1: Building Summary Information for Sammy’s

Building Name Sammy’s Entertainment Venue Formerly His Majesty’s Theatre.
Herein referred to as Sammy’s.
Street Address 65 Crawford Street, Dunedin
Building Area Approx. gross total area of 1400m? Total building foot print of 36m x 25m
(900m?2). Gallery area of 275m? and
basement area under the stage of 220m?.
Age 120 years old (built in 1897) Known modifications in 1983 to internal
layout.
Various unknown alterations include
removing the theatre seating and
strengthening to some perimeter brick
walls.
No. of Storeys / Single storey with mezzanine and
Basements basement under the stage.
Occupancy / Use Currently unoccupied. Previously used as a music venue.
Gravity System Lightweight metal sheeting on timber Piers at truss locations and at regular
purlins spanning onto steel trusses (I- intervals on rear wall behind stage.
beam rafters and steel rod bottom chord
and ties) onto unreinforced masonry brick
walls.
Lateral Stability Solid unreinforced masonry brick No drawings of the construction details
System perimeter walls. are available.
Foundation System | Assumed to be concrete strip footings
with an unreinforced slab on grade floor.
Other Notable Existing strengthening work to building
Features includes the addition of two lattice truss
steel columns to the northwest elevation,
and flat steel plate straps at eaves and
roof level on both gable end walls.
Construction Floor plans from 1907 survey and 1983
Information internal layout modifications.
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51 Site Soil Parameters

A site subsoil class D, deep or soft soils (NZS1170.5) has been adopted for our assessment based on the
2004 “Ground Class Dunedin Area” map. The “Liquefaction & Settlement Susceptibility Dunedin Area” map
indicates that the site is “Possibly Susceptible” to liquefaction. Both these maps have been produced by
Opus for the Otago Regional Council. We have relied on this information in the absence of a site-specific
geotechnical investigation. Geotechnical investigation could be undertaken to determine the actual site soil
conditions.

LONGITUDINAL

~J outuine oF
GALLERY ABOVE HHTINOOD

OUTLINE OF b ™

Figure 2: Key Elements in Building
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6 IEP Assessment Results

Our IEP assessment of Sammy’s indicates the building can achieve 37%NBS(IL3) in the longitudinal
direction and 25%NBS (IL3) in the transverse direction. The IEP assessment of this building therefore
indicates an overall potential seismic rating of 25%NBS(IL3), corresponding to a ‘Grade D’ building as
defined by the New Zealand Society for Earthquake Engineering (NZSEE) building grading scheme.

The key assumptions made during our assessment are shown in the table below. Refer also to the attached

IEP assessment.

Table 2: Sammy’s IEP Assessment Results

m Assumption | Justification

Date of Building Pre-1935 The building was originally constructed in 1897.
Design Category
Soil Type D —Deep or | The soil type is considered to be D based on the available
soft soils geotechnical information from the Otago Regional Council.
Building 3 The building is considered a structure that could contain
Importance Level people in crowds of greater than 300 people as defined in
AS/NZS 1170.0.
Ductility of p=1.50 The lateral load resisting system consists of unreinforced
Structure (Longitudinal | masonry brick walls. The likely failure mode is out-of-plane
and failure which has limited capacity beyond the yield
Transverse) | displacement. As the walls appear to be in reasonably good
condition we have assumed the maximum ductility allowed in
the Technical Guidelines (refer table BA.2).
Plan Irregularity, 1.0 The load resisting system relies on the perimeter brick walls.
Factor A (Longitudinal | As there are minimal penetrations and the weight of the
and building is predominately in the walls and roof, the
Transverse) | eccentricity is minimal (< 0.3b).
Vertical 1.0 The building is single storey. The structure supporting the
Irregularity, gallery area is gravity only and is not stiff enough to trigger a
Factor B reduction due to vertical discontinuity (>0.1 total building
stiffness contributed by discontinuous part).
Short Columns, 1.0 N/A.
Factor C
Pounding, Factor 1.0 Faces Crawford and Vogel Streets at each end.
D (Longitudinal)
0.7 Adjacent buildings are built hard against the side walls of
(Transverse) | Sammy'’s with floors and roofs at intermediate points along
the height of the walls.
However Sammy’s is a shear wall structure so the effect of
pounding can be reduced from 0.4 to 0.7 as noted in the IEP
spreadsheet.
Site 1.0 The Otago Regional Council mapping indicates the site could
Characteristics, be susceptible to liquefaction. If the superstructure was more
Factor E resilient liquefaction could potentially cause a life safety
hazard, however due to the vulnerability of the walls to out-of-
plane failure it is considered unlikely to be significant prior to
building collapse.
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NZ1-14445660-8 0.8



IEP Item

Assumption

Page 6
22 August 2017

Justification

Factor F

1.0

No Critical Structural Weaknesses (CSW) or significant
structural deterioration was noted that would penalise the
building. The lack of seismic detailing typical in URM
structures is already penalised in the building age section.
While the building has been previously strengthened, we
have no details of the work or the level of strengthening
undertaken and therefore no allowance has been made for
this.

For unreinforced masonry buildings built prior to 1935, the Technical Guidelines offer an additional method of
assessing these buildings. This uses an attribute scoring method to assess the seismic capacity of the
building and determines the %NBS rating directly from these attributes.

The key assumptions made during our assessment are shown in the table below:

Table 3: Sammy’s IEP Assessment Results — Attribute Scoring Methodology

Attribute

Ranking

Justification

Structural
Continuity

3 (Poor)

The building is constructed in unreinforced masonry brick. No
concrete bond beams were noted.

Plan Regularity

0 (Excellent)

As noted for Factor A in Table 2, the building has minimal
plan eccentricity.

Vertical 0 (Excellent) | As noted for Factor B in Table 2, the building has minimal

Regularity vertical irregularity.

Diaphragm 0 (Excellent) | No large wing walls which could disrupt the diaphragm (if one

Shape were present).

Condition of 1 (Good) Minimal deterioration of the structural elements were

Structure observed. Some minor loss of pointing was noted.

Cracking or 0 (Not Evident) | No visible cracking or movement of the walls was observed.

Movement

Out of Plane 3 (Poor) Based on a wall height of 12.3m, the wall would need to be

Performance over 9 wythes thick to achieve a “Good” rating. We have
assumed a wall thickness of 3 wythes for this assessment.

In Plane 1 (Good) Based on a Ap/Aw ratio of 18.7, for 132m of perimeter wall

Performance which is 3 wythes thick (assumed), and a total building area
(Ap) of 815m?2.

Diaphragm 3 (No No diaphragm was noted in the ceiling space during our site

Coverage diaphragm) | visit.

Diaphragm 3 (No No diaphragm was noted in the ceiling space during our site

Shape diaphragm) | visit.

Diaphragm 3 (No No diaphragm was noted in the ceiling space during our site

Openings diaphragm) | visit.

Engineered 3 (No) No engineered connection has been assumed to exist

Connection from between the roof and the walls.

Roof to Walls
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Attribute Justification

Ranking

Foundations 3 (Poor) Typical foundations for URM buildings are concrete strip
footings with the brick built directly on top. This provides no
connectivity between the foundation and the wall.

Separation 3 (Inadequate) | The adjacent buildings are built hard against the side walls of
the structure.

Total Attribute 26

Score

The total attribute score indicates an overall potential seismic rating of 12%NBS(IL3), corresponding to a
‘Grade E’ building as defined by the New Zealand Society for Earthquake Engineering (NZSEE) building
grading scheme.

We have also done a high level calculation of the URM walls acting in out-of-plane bending. This was
checked both with and without a roof diaphragm. The results were either 10%NBS(IL3) without a diaphragm
at roof level or 25%NBS(IL3) with a roof diaphragm providing lateral support to the top of the wall.

Based on our assessment, Sammy’s has a potential seismic rating of between 10-25%NBS(IL3), which
corresponds to a Grade D or E building.

7 IEP Grades and Relative Risk

Table 3 below taken from the NZSEE Guidelines provides the basis of a proposed grading system for
existing buildings, as one way of interpreting the %NBS seismic rating.

Table 3: Building Grading System for Earthquake Risk

Building | Percentage of Approx. Risk Life-Safety Risk
Grade | New Building | Relative to a New Description
Standard Building
(%NBS)

A+ >100 <1 times Low risk

A 80 -100 1 -2 times Low risk

Earthquake Risk B 67 — 79 2 — 5 times Low risk

A
C 34 — 66 5—-10 times Medium risk
Earthquake —
Prone D 20-33 10 — 25 times
v \\‘ E <20 more than 25 times

Sammy’s has been classified by the IEP as a Grade D/E building and is therefore considered to be a High to
Very High Risk.

The New Zealand Society for Earthquake Engineering (which provides authoritative advice to the legislation
makers, and should be considered to represent the consensus view of New Zealand structural engineers)
classifies a building achieving greater than 67%NBS as “Low Risk” and having “Acceptable (improvement
may be desirable)” building structural performance. However, NZSEE classifies a building achieving less
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than 33%NBS as “High Risk” and having “Unacceptable (improvement required under the Act)” building
structural performance.

8 Assessment of Egress Stairs and Building Parts

It is considered important recent learnings from the Christchurch Earthquake be incorporated into the initial
assessment. In particular, concern has been raised around the poor performance of stairs and their supports,
and also the risk presented by heavy building appendages next to public access ways, such as old masonry
parapets, chimneys and canopies.

The gable end walls, particularly on the southeast elevation facing Vogel Street, could potentially collapse
during a seismic event. While this is unlikely to cause a global collapse mechanism to form, it could present a
significant hazard to people outside the structure.

The lightweight internal stairs observed in the building are unlikely to be vulnerable to building drift and so
unlikely to collapse prior to a global collapse mechanism forming.

9 Seismic Restraint of Non - Structural Items

During an earthquake, the safety of people can be put at risk due to non-structural items falling on them.
These items should be adequately seismically restrained, where possible, to the NZS 4129:2009 “The
Seismic Performance of Engineering Systems in Buildings”.

An assessment has not been made of the bracing of the ceilings, in-ceiling ducting, services and plant. We
have also not checked whether tall or heavy furniture has been seismically restrained or not. These issues
are outside the scope of this initial assessment but could be the subject of another investigation.

10 Explanatory Notes

m  This report has been prepared by Beca at the request of our Client and is exclusively for our Client’s use
for the purpose for which it is intended in accordance with the agreed scope of work. Beca accepts no
responsibility or liability to any third party for any loss or damage whatsoever arising out of the use of or
reliance on this report by that party or any party other than our Client.

= Our inspection was limited to a high level visual examination of the buildings where safe and ready access
existed at the time, and we have not undertaken any intrusive inspections or testing. This report is
necessarily limited in that respect and does not address any matter that is not discoverable from such an
inspection, including any damage or defect in inaccessible places and/or latent defects. Beca is not able
to give any warranty or guarantee that all possible damage, defects, conditions or qualities have been
identified. The work done by Beca and the advice given is therefore on a reasonable endeavours basis.

= The building assessment is necessarily reliant on the accuracy, currency and completeness of the
information provided to us, including the structural drawings, and we have not sought to independently
verify any of the information provided.

= The Initial Seismic Building Assessment is based on the Initial Evaluation Procedure (IEP) methodology
as detailed in the New Zealand Society for Earthquake Engineering’s handbook “Assessment and
Improvement of the Structural Performance of Buildings in Earthquake”. This procedure provides an
assessment of the likely seismic rating of the building in comparison with a new building designed to the
current code (100% New Building Standard (100%NBS)). Except to the extent that Beca expressly
indicates in the report, no assessment has been made to determine whether or not the building complies
with the building codes or other relevant codes, standards, guidelines, legislation, plans, etc.
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m  The focus of the assessment is seismic performance only. No gravity or wind load assessments have
been undertaken.

11 Conclusions and Recommendations

Our ISA assessment for Sammy’s Entertainment Venue, located at 65 Crawford Street, Dunedin, carried out
using the IEP, indicates an overall score of 10-25%NBS(IL3), which corresponds to a Grade D/E building, as
defined by the NZSEE grading scheme. This is below the threshold for Earthquake-Prone Buildings

(34%NBS) and the threshold for Earthquake-Risk Buildings (67%NBS) as defined by the NZSEE guidelines.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the building’s
performance. A more reliable result will be obtained from a Detailed Seismic Assessment (DSA), however it
is unlikely to change the grading of the building significantly from that obtained by the ISA. We would
recommend that a strengthening scheme is developed for Sammy’s, which would include assessing the
building and providing remedial solutions to any deficiencies found.

We trust this letter and initial seismic assessment meets your current requirements. We would be pleased to
discuss further with you any issues raised or if you would like clarification on any aspect of this letter.

Yours sincerely Yours sincerely
A/

X .

L A
Alex Kelly Jonathan Barnett
Structural Engineer Technical Director - Structural Engineering
on behalf of on behalf of
Beca Ltd Beca Ltd
Direct Dial: +64 3 367 2465 Direct Dial: +64 3 951 2357
Email: alex.kelly@beca.com Email: jonathan.barnett@beca.com
Attachments:

= Sammy’s Entertainment Venue - IEP
m  Existing Drawings
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 1

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for
Earthquake Engineering document "A and Impro t of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in
conjunction with the limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering
calculations, or engineering judgements based on them, have not been undertaken, and these may lead to a different result or seismic grade.

Street Number & Name: 65 Crawford Street Job No.:

AKA: Sammy's; formerly His Majesty's Theatre By: !

Name of building: Sammy's Entertainment Venue Date: 22/08/2017
City: Dunedin Revision No.: 0

Table IEP-1 Initial Evaluation Procedure Step 1
Step 1 - General Information

1.1 Photos (attach sufficient to describe building)

1.2 Sketches (plans etc, show
_:-::-::""" I o

A

L Lo e

Ground Floor Plan

Gallery Plan
NOTE: THERE ARE MORE SKETCHES ON PAGE 1a ATTACHED

1.3 List relevant features (Note: only 10 lines of text will print in this box. If further text required use Page 1a)

-Sammy's Entertainment Venue, formerly His Majesty's Theatre, was originally constructed in 1897.

-The roof consists of timber purlins spanning onto steel trusses, consisting of I-beam rafters and steel rod bottom chord and ties, spanning onto the perimeter brick walls.
-The perimeter walls are constructed of URM brick, which are an unknown number of wythes thick.

-Lateral loads will be resisted by the URM walls.

-Strengthening of unknown scope has been undertaken at an unknown time.

-Note drawings are floor plans only.

1.4 Note information sources Tick as appropriate

Visual Inspection of Exterior
Visual Inspection of Interior
Drawings (note type)

Specifications L
Geotechnical Reports L
Other (list)

[l <

— City Surveyors, Dunedin N.Z.: His Majesty’s Theatre Crawford St (1907).
—J. R. G. Hanlon & Partners: His majesty’s Theatre — Dunedin — Development For Use As A Licensed Restaurant Cabaret (1983).
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 1a
Street Number & Name: 65 Crawford Street Job No.: 5329140

AKA: Sammy's; formerly His Majesty's Theatre By:

Name of building: Sammy's Entertainment Venue Date: !

City: Dunedin Revision No.: 0

Table IEP-1a Additional Photos and Sketches

Add any additional photographs, notes or sketches required below:
Note: print this page separately
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Basement Plan

WARNING!! 7his initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering judgements
based on them, have not been undertaken, and these may lead to a different result or seismic grade.
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Street Number & Name: 65 Crawford Street Job No.:
AKA: Sammy's; formerly His Majesty's Theatre By:

Name of building: Sammy's Entertainment Venue Date:

City: Dunedin Revision No.:

5329140

Table IEP-2 Initial Evaluation Procedure Step 2

Step 2 - Determination of (%NBS),
(Baseline (%NBS) for particular building - refer Section B5 )
2.1 Determine nominal (%NBS) = (%NBS) nom

a) Building Strengthening Data

Tick if building is known to have been strengthened in this direction

If strengthened, enter percentage of code the building has been strengthened

b) Year of Design/Strengthening, Building Type and Seismic Zone

Building Type:
Seismic Zone:

c) Soil Type
From NZS1170.5:2004, C1 3.1.3 :

From NZS4203:1992, C1 4.6.2.2 :
(for 1992 to 2004 and only if known)

d) Estimate Period, T
Comment:
Conservative low end estimate of period for URM brick structures.

Longitudinal

to N/A

Pre 1935 [
1935-1965 [J
1965-1976 [
1976-1984 [J
1984-1992 [
1992-2004 3
2004-2011 3

Post Aug 2011 [J

| Public Buildings

| D Soft Soil

Ll Lo Lo

1.00

Moment Resisting Concrete Frames:
Moment Resisting Steel Frames:
Eccentrically Braced Steel Frames:
All Other Frame Structures:
Concrete Shear Walls

Masonry Shear Walls:

T = max{0.09n,°7°, 0.4}

T = max{0.14h >, 0.4}

T = max{0.08n,°7°, 0.4}

T = max{0.06h,>7°, 0.4}

T = max{0.09n,°7% AL, 0.4}
T <0.4sec

User Defined (input Period):

Where h, = height in metres from the base of the structure to the
uppermost seismic weight or mass.

e) Factor A: Strengthening factor determined using result from (a) above (set to 1.0
if not strengthened)
f) Factor B: Determined from NZSEE Guidelines Figure 3A.1 using results
(a) to (e) above
g) Factor C: For reinforced concrete buildings designed between 1976-84 Factor
C = 1.2, otherwise take as 1.0.
h) Factor D: For buildings designed prior to 1935 Factor D = 0.8 except for Wellington

where Factor D may be taken as 1, otherwise take as 1.0.

(%NBS) som = AXBXCxXD

EOOOOOn Ig
Ll
BEOOOOO0 I

-
o
o

.75

Factor A: 1.00

Factor B: 0.04

o - o -
@ o
o o o

Factor C: 1.00
Factor D: 0.80
L

Transverse

N/A

Pre 1935 [
1935-1965 [
1965-1976 [
1976-1984 [
1984-1992 []
1992-2004 ]
2004-2011 3

Post Aug 2011 [J

| Public Buildings

| D Soft Soail

Ll Lol Lo

L]

25 m
1.00 m

2z

o
3
o

04

0l

3%

WARNING!! 7his initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering
judgements based on them, have not been undertaken, and these may lead to a different result or seismic grade.
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Street Number & Name: 65 Crawford Street Job No.: 5329140

AKA: Sammy's; formerly His Majesty's Theatre By:

Name of building: Sammy's Entertainment Venue Date: !

City: Dunedin Revision No.: 0

Table IEP-2 Initial Evaluation Procedure Step 2 continued

2.2 Near Fault Scaling Factor, Factor E

If T <1.5sec, Factor E =1 —
- Longitudinal

NTo:[ 1]

a) Near Fault Factor, N(T,D)
(from NZS1170.5:2004, CI 3.1.6)

Factor F: 7.69

2.4 Return Period Scaling Factor, Factor G

b) Factor E = 1/N(T,D) Factor E:[__1.00 |
2.3 Hazard Scaling Factor, Factor F
a) Hazard Factor, Z, for site
Location: | Dunedin ~| Refer right for user-defined locations
7Z= 013 (from NZS1170.5:2004, Table 3.3)
Z1992 = 0.6 (NZS4203:1992 Zone Factor from accompanying Figure 3.5(b))
Z 2004 = 0.13 (from NZS1170.5:2004, Table 3.3)
b) Factor F
For pre 1992 = 112
For 1992-2011 = Z1992/Z
For post 2011 = Z 004/ Z

a) Design Importance Level, | |
(Set to 1 if not known. For buildings designed prior to 1965 and known to be designed as a public
building set to 1.25. For buildings designed 1965-1976 and known to be designed as a public
building set to 1.33 for Zone A or 1.2 for Zone B. For 1976-1984 set | value.)

b) Design Risk Factor, R, |
(set to 1.0 if other than 1976-2004, or not known)

c) Return Period Factor, R

(from NZS1170.0:2004 Building Importance Level) Choose Importance Level 31 2 []3

d) Factor G = IR,/R

2.5 Ductility Scaling Factor, Factor H
a) Available Displacement Ductility Within Existing Structure
Comment: U= 1
URM brick walls in reasonably good condition - use maximum allowed
ductility from guidelines.

50

b) Factor H Ky
For pre 1976 (maximum of 2) = 1.50

For 1976 onwards =
Factor H:

I_\

(where kup is NZS1170.5:2004 Inelastic Spectrum Scaling Factor, from accompanying Table 3.3)

2.6 Structural Performance Scaling Factor, Factor |
a) Structural Performance Factor, S,

(from accompanying Figure 3.4)
Tick if light timber-framed construction in this direction

S,=[ 085

= 1S,
Note Factor B values for 1992 to 2004 have been multiplied by 0.67 to account for Sp in this period

b) Structural Performance Scaling Factor Factor I: 1.1

©

2.7 Baseline %NBS for Building, (%NBS)

0,
(equals (%NBS ),om XE XF x G X Hx 1 ) 37%

4

Transverse

I

7.69

1.50

-

0.85

37%

judgements based on them, have not been undertaken, and these may lead to a different result or seismic grade.

WARNING!! 7his initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering
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Table IEP-3 Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer Appendix B - Section B3.2)

a) Longitudinal Direction

potential CSWs Effect on Structural Performance Factors
(Choose a value - Do not interpolate)
3.1 Plan Irregularity

Effect on Structural Performance [ Severe [ Significant & insignificant  Factor A
The load resisting system relies on the perimeter brick walls. As there are minimal penetrations and the weight of the building
is predominately in the walls and roof, the eccentricity is minimal (< 0.3b).

3.2 Vertical Irregularity

Effect on Structural Performance [J Severe L3 Significant [ Insignificant  Factor B

The building is single storey. The structure supporting the gallery area is gravity only and is not stiff enough to trigger a
reduction due to vertical discontinuity (>0.1 total building stiffness contributed by discontinuous part).
3.3 Short Columns

Effect on Structural Performance [J Severe [ significant & Insignificant  Factor C
N/A.

3.4 Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

Factor D1 For Longitudinal Direction:I 1.0

Table for Selection of Factor D1 Severe Significant Insignificant
Separation 0<Sep<.005H .005<Sep<.01H Sep>.01H
Alignment of Floors within 20% of Storey Height ~ EJ1 0+ (O
Alignment of Floors not within 20% of Storey Height ~ E30.4 o7 Oos

Faces Crawford and Vogel Streets at each end.

b) Factor D2: - Height Difference Effect

Factor D2 For Longitudinal Direction:I 1.0
Table for Selection of Factor D2 Severe Significant Insignificant
0<Sep<.005H .005<Sep<.01H Sep>.01H
Height Difference > 4 Storeys ~ E304 gor 01
Height Difference 2 to 4 Storeys ~ E30.7 oo 01
Height Difference < 2 Storeys 31 0 (o)

Faces Crawford and Vogel Streets at each end.

Factor D

3.5 Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance [ Severe [ Significant [ Insignificant  Factor E
If the superstructure was more resilient liquefaction could potentially cause a life safety hazard, however due to the vulnerability
of the walls to out-of-plane failure it is considered unlikely to be significant prior to building collapse.

3.6 Other Factors - for allowance of all other relevant characterstics of the building For < 3 storeys - Maximum value 2.5 Factor F
. . otherwise - Maximum value 1.5.
Record rationale for choice of Factor F: No minimum.

No CSW or significant structural deterioration was noted that would penalise building. Lack of seismic detailing in URM
structure already penalised in building age section. While the building has been previously strengthened, we have no details of
the work or the level of strengthening undertaken and therefore no allowance has been made for this.

PAR

3.7 Performance Achievement Ratio (PAR) -
(equals AxBxCxDxExF) Longitudinal| 1.00

WARNING!! This initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering judgements
based on them, have not been undertaken, and these may lead to a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 5
Street Number & Name: 65 Crawford Street Job No.: 5329140

AKA: Sammy's; formerly His Majesty's Theatre By:

Name of building: Sammy's Entertainment Venue Date:

City: Dunedin Revision No.:

Table IEP-3 Initial Evaluation Procedure Step 3

Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer Appendix B - Section B3.2)

b) Transverse Direction

Factors
potential CSWs Effect on Structural Performance
(Choose a value - Do not interpolate)
3.1 Plan Irregularity

Effect on Structural Performance £ Severe [ Significant [ Insignificant  Factor A
The load resisting system relies on the perimeter brick walls. As there are minimal penetrations and the weight of the building
is predominately in the walls and roof, the eccentricity is minimal (< 0.3b).

3.2 Vertical Irregularity
Effect on Structural Performance [ Severe 0 significant & insignificant  Eactor B
The building is single storey. The structure supporting the gallery area is gravity only and is not stiff enough to trigger a
reduction due to vertical discontinuity (>0.1 total building stiffness contributed by discontinuous part).

3.3 Short Columns

Effect on Structural Performance [ Severe £ Significant K insignificant  Eactor C
N/A.

3.4 Pounding Potential
(Estimate D1 and D2 and set D = the lower of the two, or 1.0 if no potential for pounding, or consequences are considered to be minimal)

a) Factor D1: - Pounding Effect

Note:
Values given assume the building has a frame structure. For stiff buildings (eg shear walls), the effect of pounding
may be reduced by taking the coefficient to the right of the value applicable to frame buildings.

Factor D1 For Transverse Direction:I 0.7

Table for Selection of Factor D1 Severe Significant Insignificant
Separation 0<Sep<.005H .005<Sep<.01H Sep>.01H
Alignment of Floors within 20% of Storey Height ~ EJ1 0+ (o
Alignment of Floors not within 20% of Storey Height ~ E30.4 Elo7 Oos

Adjacent buildings hard against side walls, with floorsat intermediate points along height. Shear walls so can reduce to 0.7.

b) Factor D2: - Height Difference Effect

Factor D2 For Transverse Direction:I 1.0
Table for Selection of Factor D2 Severe Significant Insignificant
0<Sep<.005H .005<Sep<.01H Sep>.01H
Height Difference > 4 Storeys ~ E104 Qo7 (o)
Height Difference 2 to 4 Storeys k307 Eoso 01
Height Difference < 2 Storeys 11 1 1

Sammy's is single storey, adjacent buildings are three storey or less.

Factor D

3.5 Site Characteristics - Stability, landslide threat, liquefaction etc as it affects the structural performance from a life-safety perspective

Effect on Structural Performance & Severe K3 significant & insignificant  gactor E

If the superstructure was more resilient liquefaction could potentially cause a life safety hazard, however due to the vulnerability
of the walls to out-of-plane failure it is considered unlikely to be significant prior to building collapse.

3.6 Other Factors - for allowance of all other relevant characterstics of the building For < 3 storeys - Maximum value 2.5 Factor F
. . otherwise - Maximum value 1.5.
Record rationale for choice of Factor F: No minimum.

No CSW or significant structural deterioration was noted that would penalise building. Lack of seismic detailing in URM
structure already penalised in building age section. While the building has been previously strengthened, we have no details of
the work or the level of strengthening undertaken and therefore no allowance has been made for this.

PAR

3.7 Performance Achievement Ratio (PAR) T 0.70
(equals AXxBxCxDxE xF) ransverse .

WARNING!! 7his initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering judgements
based on them, have not been undertaken, and these may lead to a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 6
Street Number & Name: 65 Crawford Street Job No.: 5329140

AKA: Sammy's; formerly His Majesty's Theatre By: Y

Name of building: Sammy's Entertainment Venue Date: 22/08/2017

City: Dunedin Revision No.: 0

Table IEP-4 Initial Evaluation Procedure Steps 4, 5, 6 and 7

Step 4 - Percentage of New Building Standard (%NBS)

Longitudinal Transverse
41 Assessed Baseline %NBS (%NBS),

(from Table IEP - 1)

4.2 Performance Achievement Ratio (PAR) 0.70

(from Table IEP - 2)

4.3 PAR x Baseline (%NBS), 37% 25%

4.4 Percentage New Building Standard (%NBS) 25%
( Use lower of two values from Step 4.3)

Step 5 - Potentially Earthquake Prone? %NBS < 34 YES
(Mark as appropriate)

Step 6 - Potentially Earthquake Risk? %NBS < 67 YES
(Mark as appropriate)

Step 7 - Provisional Grading for Seismic Risk based on IEP

]

Seismic Grade

Additional Comments (items of note affecting IEP score)

Relationship between Grade and %NBS :

Grade: A+ A B C D E
%NBS: >100 100to 80 | 79 to 67 66 to 34 |33 to 20 <20

WARNING!! 7his initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering
Jjudgements based on them, have not been undertaken, and these may lead to a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment - Completed for Dunedin City Council Page 7
Street Number & Name: 65 Crawford Street Job No.: 5329140

AKA: Sammy's; formerly His Majesty's Theatre By:

Name of building: Sammy's Entertainment Venue Date:

City: Dunedin Revision No.: 0

Table IEP-5 Initial Evaluation Procedure Step 8

Step 8 - Identification of potential Severe Critical Structural Weaknesses that could result in
significant risk to a significant number of occupants

8.1 Number of storeys above ground level

8.2 Presence of heavy concrete floors and/or concrete roof? (Y/N)

Occupancy not considered to be significant - no further consideration required

Risk not considered to be significant - no further consideration required

IEP Assessment Confirmed by Signature

John Heenan  Name

111129 CPEng. No

WARNING!! 7his initial evaluation has been carried out solely as an initial seismic assessment of the building following the procedure set out in the New Zealand Society for Earthquake
Engineering document "Assessment and Improvement of the Structural Performance of Buildings in Earthquakes, June 2006". This spreadsheet must be read in conjunction with the
limitations set out in the accompanying report, and should not be relied on by any party for any other purpose. Detailed inspections and engineering calculations, or engineering judgements
based on them, have not been undertaken, and these may lead to a different result or seismic grade.
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DAVID LITTLETON

CONSULTING ENGINEER

B. Sc. (Hons), Civil Eng. MIPENZ (Structural), CPEng
1038 Mt. Cargill Rd.

RD 2, Waitati

Dunedin

Phone/ Fax (03) 482-1669

3/1/14
Emma Meggitt
Asset Management Officer
Parks and Recreation Services
Dunedin City Council
PO Box 5045, Moray Place,

Dunedin 9058,
Ref: 1t13/047/9

Re:  Chingford Park Stables
Initial Seismic Assessment

I have completed an Initial Seismic Assessment (ISA) of the Chingford Park Stables at North Rd.
using the NZSEE’s Initial Evaluation Procedure (IEP). The assessment was carried out after
completing a site visit examining the interior and exterior. The plans of the 1981 alterations were
also reviewed.

The Dunedin City Council’s Earthquake Prone Building Policy requires the building to be
reviewed using New Zealand Society of Earthquake Engineers (NZSEE) procedure (or
equivalent method). This procedure is done in 2 steps. The Initial Earthquake Procedure
(IEP) is a reasonably quick and inexpensive procedure that filters out the buildings that are
earthquake prone from those that are not. If the ISA shows the building to be less than 33%
NBS the building is designated as earthquake prone and a more Detailed Seismic Assessment
(DSA) needs to be carried out.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. A more reliable result will be obtained from a Detailed Seismic
Assessment (DSA).

Axcentive Summary

Based on the NZSEE’s IEP the building has a rating of 40 %in the longitudisd
direction & 30 % in the transverse direction of the New Building Standard for seisiiic
strength giving ihe building a provisional seismic D grade. On this basis tire building is
potertially eartivguake provie (< 34% NBS).

Background to the IEP ang Its Limitations

The IEP procedure was developed in 2006 by the New Zealand Society for Earthquake Engineering
(NZSEE) and updated in 2013 to reflect experience with its application and as a result of experience
in the Canterbury earthquakes. It is a tool to assign a percentage of New Building Standard (%NBS)
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score and associated grade to a building as part of an initial seismic assessment of existing
buildings.

The IEP enables territorial authorities, building owners and managers 1o review their building stock
as part of an overall risk management process.

Characteristics and limitations of the IEP include:

= It tends to be somewhat conservative, identifying some buildings as earthquake prone, or having
a lower 26NBS score, which subsequent detailed investigation may indicate is less than actual
performance. However, there will be exceptions, particularly when critical structural
weaknesses (CSWs) are present that have not been recognised from the level of investigation
employed.

= It can be undertaken with variable levels of available information, eg exterior only inspection,
structural drawings available or not, interior inspection, etc. The more information available the
more representative the IEP resuit is likely to be. The IEP records the information that has
formed the basis of the assessment and consideration of this is important when determining the
likely reliability of the result.

® It is an initial, first-stage review. Buildings or specific issues which the IEP process flags as
being problematic or as potentially critical structural weaknesses, need further detailed
investigation and evaluation. A Detailed Seismic Assessment is recommended if the seismic
status of a building is critical to any decision making.

= The IEP assumes that the buildings have been designed and built in accordance with the building
standard and good practice current at the time. In some instances, a building may include design
features ahead of its time - leading to better than predicted performance. Conversely, some
unidentified design or construction issues not picked up by the IEP process may result in the
building performing not as well as predicted.

= [t is a largely qualitative process, and should be undertaken or overscen by an experienced
engineer. It involves considerable knowledge of the earthquake behaviour of buildings, and
Jjudgment as to key attributes and their effect on building performance. Consequently, it is
possible that the 2%4NVBS derived for a building by independent experienced engineers may differ.

® An IEP may over-penalise some apparently critical features which could have been satisfactorily
taken into account in the design.

= An IEP does not take into account the seismic performance of non-structural items such as
ceiling, plant, services or glazing,

Experience to date is that the IEP is a useful tool to identify potential issues and expected overall
performance of a building in an earthquake. However, the process and the associated %NBS and
grade should be considered as only indicative of the building’s compliance with current code
requirements. A detailed investigation and analysis of the building will typically be required to
provide a definitive assessment.

An IEP score above 34%NBS should be considered sufficient to classify the building as not
earthquake prone. However, if further information comes available reassessment may be required.

New Building Standard
The level of 100% New Building Standard (NBS) means the minimum standard of the

current Building Code. Most new buildings are built to higher level than the minimum
standard. New buildings are designed:

primarily for the safety of the occupants

* aworking life of 50 years
» Ultimate Limit State (ULS) - to withstand a 1 in 500 return period earthquake. In a
ULS size event the building is required to stand without collapse and atlow all
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occupants to be able to leave the building safely. The building after a ULS size
event may need to be demolished and re-built. The IEP is based on the ULS.

» Serviceability Limit State (SLS) to withstand a 1 in 25 return period earthquake
with only minimal and easily repairable damage.

Building Description

The original building was built in 1872. The lower level stone walls are up to 600 mm
thick reducing to 300 thick to the upper level. The upper level floor and roof are timber
framed. The roof is slate tiles (heavy). In 1981 alterations were made to the building to
add toilets and a kitchen. A wall was removed in the south room and the vertical support
replaced with a beam and posts. This wall could have been useful to provide lateral support
in the longitudinal direction as the valley rafters land along this line. The upper level
diaphragm floor would be required to transfer loads for the full width of the building and
the removal of the wall would reduce its effectiveness.

On the east and west walls there are 2 chimneys which are relatively squat (low height to
width ratio) which viewed from the ground appear sound.

There are 5 steel tension rods through the building at upper floor level, These can be
viewed from the exterior of the building but are hidden inside. There is no documentation
regarding these ties in the DCC records.

The wall above the high level window on the east side has a crack in the lintel — otherwise
there are no indication of settlement or other movement distress.

The building is very simple in plan and has good proportions for seismic resistance.

Seismic Concerns

A review of the 1981 work which removed the wall should be done to see if the lateral
strength in the longitudinal direction was compromised. The 2 brick chimneys and ties of
the stone gables to the roof framing should also be reviewed.

EP Factor F Rationale
The IEP procedure has one factor (F on page #5) which is an “engineer’ judgment factor.
This factor can range from 0 to 2.5.

I have given F = 1.5 in both the longitudinal direction and the transverse direction. The
rationale behind the F factor this decision is based on:
e the simple and symmetrical plan
® building is well maintained and shows little sign of distress from past movement
e existing tying of walls with steel rods

IEP Grades and Relative Risk

Table 1 taken from the NZSEE Guidelines provides the basis of a proposed grading system for
existing buildings, as one way of interpreting the %NRBS building score. It can be seen that
occupants in Eqrthquake Prone buildings (less than 34%NBS) are exposed to more than 10 times
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the risk that they would be in a similar new building. For buildings that are potentially Earthquake
Risk (less than 67%NBS), but not Earthquake Prone, the risk is at least 5 times greater than that of
an equivalent new building. Broad descriptions of the life-safety risk can be assigned to the building
grades as shown in Table 1.

Table 1: Relative Earthquake Risk

Building Grade  Percentage of New Approx. Risk Relative  Life-safety Risk

Builthing Strengih to-a New Building Description

A+ >100 <1 fow risk
A 80 to 100 1 to 2 times low risk
_____ B 67to0 79 2 to 5 times low or medium risk
C 34 10 66 5 to 10 times medium risk
D 20to0 33 10 to 25 times high risk
E <20 [ more than 25 times very high risk

This building has been classified by the IEP as a grade D building and is therefore considered to be
a highrisk.

The New Zealand Society for Earthquake Engineering (which provides authoritative advice to the
legislation makers, and should be considered to represent the consensus view of New Zealand
structural engineers) classifies a buildings achieving greater than 67% NBS as “Low Risk”, and
having “Acceptable (improvement may be desirable)” building structural performance.

Seismic Restraint of Non-Structural Items

During an earthquake, the safety of people can be put at risk due to non-structural items falling on
them. These items should be adequately seismically restrained, where possible, to the NZS
4219:2009 “The Seismic Performance of Engineering Systems in Buildings™.

An assessment has not been made of the bracing of the ceilings, in-ceiling ducting, services and
plant. Ihave also not checked whether tall or heavy furniture has been seismically restrained or
not. These issues are outside the scope of this initial assessment but could be the subject of another
investigation.

IEP Assessment Results

My ISA assessment for this building, carried out using the IEP indicates an overall score of 30%
NBS which corresponds to a Grade D building, as defined by the NZSEE building grading scheme.
This is below the threshold for Earthquake Prone Buildings (34% NBS) as defined by the NZSEE
and the New Zealand Building Code.

The ISA is considered to provide a relatively quick, high-level and qualitative measure of the
building’s performance. In order to confirm the seismic performance of this building with more
reliability I recommend that a DSA be carried out.

I'trust this letter and initial seismic assessment meets your current requirements. I would be pleased
to discuss further with you any issues raised in this report.

Please do not hesitate to contact me if you would like clarification of any aspect of this letier.
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YourSsincerely

I

d Littleton
CPEng

Encl: IEP Assessment
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Initial Evaluation Procedure {IEP) Assessment Page 1

WARNING!! This initiol evaluation has been carried out solely as an initiol seismic assessment of the building following the procedure set out in the New Zealand
Saciety for Earthquoke Engineering document "Assessment and improvement of the Structurol Performance of Buildings in Earthquokes, fune 2006" This spreadsheet
must be read in conjunction with the limitations set aut in the accompanying repori, and should not be refled on by any party for any other p Detoiled inspecti
and engineering calculations, or engineering judgements based on them, hove not been undertaken, and these may lead to o different result or seisic grade.

Street Number & Name: North Rd. Job No.: 1300479

AKA: By: D. Litleton

Name of building: Chingford Park Stables Date: Soizone
City: Dunedin Revision No.:

Table IEP-1  Initial Evaluation Procedure Step 1
Step 1 - General Information

1.1 Photos (attach sufficient to describe building)

— e e
1.3 List relevant features (Note: only 10 lines of text will print in this box_ If further toxt required use Page 1a)
The building was constructed in 1872.

Lower level walls are up to 600 thick stone. The walls to the upper level {roof space} are 300 thick brick & stone. Upper floor and roof are timber framed.
Roof is slate.

In 1981 alterations were made to add toilets , kitchen {timber framed partitions) and remove a wall in the west side and replace vertical support with @
beam.

Steel anchor rods have been fitted across the building at upper flcor level to tietogether the exterior walls. The date of this strenthening work is not

1.4 Note information sources Tick as appropsiate
Visual Inspection of Exterior < Specifications
Visual Inspection of interlor 1/} Geotechnical Reports
Drawings {(note type) S Cther (list) | |

Drawings of 1981 alterations were reviewed
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Initial Evaluation Procedure (IEP) Assessment Page 2
treet Number & Name: North Rd. Job No.: 13104719

AKA: By: D. Liteton

Name of building: Chingford Park Stables Date: 30112014

City: Dunedin Revision No.:

Table IEP-2 Initial Evaluation Procedure Step 2

Step 2 - Determination of {%NBS),,
(Baseline (%NBS} for particular building - refer Section B5 }

2.1 Determine nominal (%NBS) = (%NBS) .. Longitudinal Transverse
a} Bullding Strengthening Data
Tick if building is known to have been strengthened in this direction r =
Ifstangﬂmned.entaperceﬂlagedcodemebtﬁlding!mbeenshanqthenedm N/A N/A
b) Year of Design/Strengthening, Bullding Type and Selsmic Zons
Pre 1935 @& Pre 1935 &
1935-1965 O 19351965 Q
1965-1976 & 19651976 O
1976-1984 O 1976-1984 O
1684-1992 O 15841982 O
1992-2004 O 1592-2004 O
20042011 O 2004-2011 O
Post Aug 2011 © Post Aug 2011 O
Building Type: | Public Buikings -] | Public Buildings Re
Selsmic Zone: i —_'_l I :-l
¢) Soil Typs . -
From NZS1170.6:2004, C!3.1.3 : | CShallowsail 1 | © Shatiow Soi -]
From NZS4203:1992, C14.6.22 - I :! , :]
(for 1992 to 2004 and only if known) —_
d) Estimate Period, T
Commernt: h, = 3 3 m
A= [ 100 |m
Moment Resisting Concrete Frames; 7 =max{0.00,°™ 0.4} o] O
Moment Resisting Steel Frames: T = max{0.14h °™, 0.4} O [e]
Eccentrically Braced Steel Frames: T = ma0.084,%™ , 0.4} o] o]
Al Other Frame Structures: T = max{0.06n,"", 0.4} o] Q
Concrele Shear Walls T = max{0.08h, "1 APS, 0.4} O 0
Masonry Shear Walls: T < 04sec © @
User Defined {input Perod): o] (o]
Where h, = height in meires from the base of the structure fo the
s s it a o [ oa ]
Factor Az Strengthening factor detarmined using result from {a) above (set o 1.0 Factor A:
etk o i Lo @) st ¢ ] I |
Factor B:  Determined from NZSEE Guidalines Figure 3A.1 usa Factor B:
el ek iy s =g
actor C:  For rei buildings dasigned between 1976-84 Factar F =
g)F r 00;12. otherwize take as 1.0, # actor C
h) Factor D:  For buildings designed prior to 1935 Factor ) = 0.8 except for Wellington Factor D:
IF: b mmF:Imu'DmaybehksnasLnﬂ:Maewheastﬂ. m
OEHBS) e = AxB2CoD S
WARNINGI T#is initia! evaluation has been carried out solely os un initial selsmic of the building foltowing the procedure set aut in the New Zealand Society for Earthquake
g ing de "A and imp of the Siructurol Performance of Buitdings in Earthquakes, june 2005%, This sp must be read in conji with the
fir set out in the g report, and should not be refied on by any party for any other purp Detailed I fons and ing calcutotions, or engineering

Jjudgements based on them, have not been mdemhen,andﬂl&mnywmndiﬂwentm#orumkgmdz.
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(from NZ51170.5:2004, Cl 3.1.8)

b} Factor E =1MN(T.D)

Factor E:

2.3 Hazard Scaling Factor, Factor F
@) Hazard Factor, Z, forsite

Location; | Dunedin EI

Initial Evaluation Procedure (IEP) Assessment Page 3
Street Number & Name: North Rd. Job Ne.: 13/047/9
. By: D. Littieton

Name of building: Chingford Park Stables Date: 340112014
City: Dunedin Revision No.:
Table IEP-2  Initial Evaluation Procedure Step 2 continued
2.2 Near Fault Scaling Factor, Factor E

i T <1.5sec, FactorE=1 tudinal Teansverse

a) Near Fault Factor, N(T,D) NTDE 1]

HI

public building set to 1.33 for Zoe A or 1.2 for Zone B. For 1976-1984 set | value,)

b) Design Risk Factor, R,
{aet 1o 1.0 if other than 1876-2004, or not known)

c) Retum Period Factor, R
(from NZS1170.0:2004 Buiding fmportance Level)

d) Factor G =

2.5 Ductility Scaling Factor, Facter H
a) Available Displacement Ductility Within Existing Structure

Comment: a=___ 100
b) Factor H k,
For pre 1976 {maximum of 2) = 1.00
For 1976 onwards = 1

{where kg is NZ51170.5:2004 Inelastic Spectrum Scaling Factor, from accempanying Tabie 3.3)

2.6 Structural Performance Scaling Factor, Factor |
a) Structural Performance Factor, S,

{from accompanying Figure 3.4)
Tick if light timber-framed construction in this direction

r
S=[ 100 |
Factor l:

b) Structural Performance Scallng Factor = W5,
Note FameralnasforﬂBﬂhmnmbeanmdﬁpliudbyﬂ.ﬁ?bmumfors;:hmkpaind

Z= 0.13 (from NZ51170.5:2004, Table 3.2)
Ziom= D.6 (NZS4205-1992 Zone Factor from accompanying Figure 2,5(b))
Zaps =1 013 tFrom NZS1170.5:2004, Table 3.3)
& Factor F '
For pra 1982 = 174
For 1992-2011 = ZapplZ
For post 2011 = Zog/Z
Factor F:[ 763 | 7.60
2.4 Return Period Scaling Factor, Factor G
a) Dnsign. Importance Ltevel, ) ) ] ’ tl | .il
(Satto 1if not kntn. For buildings dasigned prior t 1965 and known to be designed as a
public building set to 1.25. For buildings designed 10651576 and known o be designed as 8. |=[II

2.7 Baseline %NBS for Building, (%NBS),, 28% 2%

{equals (%NBS)pm xEXFXx G xHx1 )
WARNING ! 7his initial evalaation has been carried out solely os an inftiat seismic aof the bufiding following the set out {n the New Zealand Saciety for
Earthquake Engineering d ua and Imp: of the Str 1 Perft of Buildings in 4 June 20D6". This spreadsheet must be read in confunction
wfththeJimimﬁnn:setarth!ﬁeacmmpanm.repan;andshauﬂdnotberdizdunbyanypurtyforunyamerpurpase. Detalled i jons and engineering caleulations, or engi ing
MRrdgements based on them, have not been undertoken, ond these may lead to a different result or seismic grade.
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Initial Evaluation Procedure (IEP) Assessment Page 4
Street Number 8 Name: North Rd. Job No.: 13i047/9
By: D. LitHeton
: Chingford Park Stables Date: 310112014

Dunedin Revision No.;
Table IEP-3  Initial Evaluation Procedure Step 3
Step 3 - Assessment of Pesformance Achievement Ratio (PAR)
{Refer Appendix B - Section B3.2}
a) Longitudinal Direction
Critical Structural Weakness Effect on Structural Performance Factors

{Choose a value - Do not imterpolate)
3.1 Plan lrregularity

Effect on Structural Performance O Severs @ Significant O Insignificant  pactor A o7 ]

1931 removal of wall reduce lateral capacily & effectiveness of diaphragm. Load path for valley rafters is no longer direct. I|

3.2 Vertical lregularity
Effect on Structural Performance O Severe Q Significant ® insignificant  Factor B[__10_|
Comment

3.3 Short Columns
Effect on Structural Performance () Severs O Significant @® insignificant  Eactor c

3.4 Pounding Potential
(Estimate D1 andDZandsetD=ﬂlelowerofﬂ:e!wo,orf.oifnopomn'aubrpoumﬂng, or consequences are considered to be minimal)

a} Factor D1: - Pounding Effect

Note:
Valves given assume the building has a frame structure. For stiff buildings (eg shear walls}), the effect of pounding
mumnymgmmmmmmdmmmmmmm

Factor D1 For Longitudinal Direction:l 1.0]

Table for Selection of Factor D1 Severe Significant  Insignificant
Separation O<Sep<.005H .0D5<Sap<OTH Sep>.01H
Alignment of Fioors within 20% of Storey Height Yo7 Cos @1
Alignment of Floars not within 20% of Storey Height < 04 oz o8
Comment

b} Factor D2: - Height Difference Effect

Factor D2 For Lnngitudinal Direction:l 1.0!
Table for Selection of Factor D2

Severe Significant  Insignificant
0<Sep<.005H .005<Sep<01H Sep=0tH

Height Difference > 4 Storeys 004 Qor @1
Height Difference 2 fo 4 Storeys Q0.7 Oog Q1
Height Difference < 2 Storeys O 1 o1 (o 4]

Comment

|
Factor D

3.5 Site Characteristics - Stabifly, landsiide threat, liquefaction etc as it affects the structural performance from a life-safely perspettive

Effect on Stuciural Performance O Severa O significant @ Insignificant  Fagtor E
Comment
3.6 Cther Factors - for allowance of all other refevant characterstics the buitding For < 3 stormys - Maslmen vabue 2.5
Othe . _ ’ of otherwiss - Manimuny value 1.5, Factor F
Racord rationale for choice of Factor F: Mer erdmivnmm,
= the simple and symmetrical plan

» building is well maintained and shows Eiile sign of distress from past movement
- existing tying of walls with steel rods

PAR |
3.7 Performance Achievement Ratio {(PAR) ——
(equals AxBx CxDxExF) '-0"9“"("“3" 1.05

WARNING!! his inttiaf evaluation has been carried out solely as an initial seismic assessment of the buitding following the procedure set out in the New Zealand Society for Earthquake
Engi ing dt A and impr of the §in | Performance of Bulldings in Earthquakes, une 2006™. This spreadsheet must be read in conjunction with the r
¥mitations set out in the ing repart, and should not be relied on by any party for any other Detailed ions and engineeri} Icuiati i jud

busedanﬁlm,hmmtbeenundmkemandﬂrsemybadmndmmtrmkwsekmcmde.

pup ing or
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Initial Evaluation Procedure (IEP) Assessment Page 5
Street Number & Name: North Rd. Job No.: 13/047/9

AKA: By: D. Littletor:

Name of building: Chingford Park Stables Date: 310172014

City: Dunedin Revision No.:

Table IEP-3  Initial Evaluation Procedure Step 3
Step 3 - Assessment of Performance Achievement Ratio (PAR)
{Refer Appendix B - Section B3.2}

b) Tranaverse Direction

Critical Structural Weakness Effect on Structural Performance Facters
{Choose a value - Do not interpolate)

3.1 Plan lrregularity

Effect on Struciural Performance O Severe © Significant @ Insignificant  Factor A
Comment

3.2 Vertical lrregularity
Effect on Structural Performance O Severe Q Significant ® Insignificant  Faetor B
Comment

3.3 Short Columns
Effect on Structural Performance O Severs O Significant ®© Insignificant  Factor C[__10_]
Comment

2.4 Pounding Potential
{Estimate D1 andDZandsefD=ﬂ|eluwerofmuwn,or1.oifnopomﬂaﬂorpouumng, or consequences are considered to be minimal)

a} Factor D1: - Pounding Effoct

Note:
Valires given assume the building has a frame stnscture. For stiff buildings (eg shear walis), the effect of pounding
mmmwmmmmmmammmmmmmm

Factor D1 For Transverse Direction: 1.0
Table for Selection of Factor D1 Severe Significant  Insignificant
Separalion 0<Sep<D05H 005<Sep<01H  Sep>(HH
Alignment of Floors within 20% of Storay Height Qo7 Qos @1

Afignment of Fioors nof within 20% of Storey Height < 0.4 Qor Qos

Comment

b) Factor D2: - Helght Difference Effect

Factor D2 For Transverse Direction: 1.0}
Table for Selection of Factor D2 Savere Signiicant _ Insignificant
0<Sap<005H 005<Sep<OMH  Sep>0iH

Height Difference > 4 Storeys (104 Qo7 @1

Height Difference 2 to 4 Sioreys 07 Qos O1

Height Difbrence < 2 Storeys__ O 1 o ot

Comment

Factor D

3.5 Site Characteristics - Stabifily, landsiide threat, iquefaction efc as i affects the structural performance from a iife-safety perspective

Effect on Structural Performance  C) Severe O Significant © insignificant Fac!an
Commient

3.6 Other Factors - for aflowance of all other refevant characterstics of the buiiding For < 3 storeys - Maslmum vaius 2.5 Factor |=

Record rationale for choice of Factor F- e it

= the simple and symmetrical plan
» building is welt maintained and shows fittle sign of distress from past movement
_»existing tying of walls with steel rods

PAR

3.7 Performance Achievement Ratio (PAR) 1
{equals AXBXxCxDxExF) Transverse| 1.50

WARNING"Iﬁisirﬁtialewkmﬁmhmbmmnﬁdmmlyasunhﬁdmmafﬂmbuﬂdmg}whﬁngmmutmmm:&wmhndhdﬂyﬁrfmtﬁquakz !
Engir ! A and impi of the Str { Perft of Buildings in Eorthquakes, june 2006™ This spreqdsheet murst be read in conjunction with the r
fimibetions set out in the panyity repart, ond should not be refied on by ony party for any ather P Detailed inspections ond engiy J feutations, of engineeri
judgemenhbasedmﬂlem,hamnﬂbmundawkmandﬂammnykudbadﬂemtm&w:ﬂsmﬁ:gmda.
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Initial Evaluation Procedure (IEP) Assessment Page 6
Street Number & Name: North Rd. Job No.: 13/047/19

AKA: By: D. Litteton

Name of building: Chingford Park Stables Date: 310112014

City: Dunedin Revision No.:

Table IEP-4  Initial Evaluation Procedure Steps 4, 5 and 6
Step 4 - Percentage of New Building Standard (%NBS)

Longitudinal Transwverse
41 Assessed Baseline (%NBS), 28%
{from Table IEP - 1}
42 Performance Achievement Ratio (PAR)
(from Table IEP - 2)
43 PAR x Baseline (%NBS),
4.4 Porcentage New Building Standard (%NBS)
{ Use lower of two values from Step 4.3)
Step 5 - Potentially Earthquake Prone? %NBS < 34 I YES |
{Mark as appropriate)
Step 6 - Potentially Earthquake Risk? %NBS <67
(Mark as appropriate)

Step 7 - Provisional Grading for Seismic Risk based on IEP

Seismic Grade E
Additional Comments (items of note affecting IEP score)

The wall removed and replaced with a beam and posts in the 1981 ahterations would have provided a more balanced latera! support in the
longitudinal direcfions. it is not known if this was considered as part of theis structural atteration

The steel rods tying the exterior walls would provide considerable stability to the buiiding. Except for what is visible on the exterior face - fiitle is
known about thses rods as the DCC records do not mention them.

The building is well maintained and has very good wall hei wall thi ratios.
A closer ook at the 2 chimney is recommended. 7\ j,,,{’l N
|
Evaluation Confirmed by I ignature
- T e
David Littleton Name
138914 CPEng. Ne
Relationship between Grade and %NBS :
Grade: A+ A B C D E
% NBS: >100 1001080 | 7910 67 661034 |33t0 20 <20
WAMING!! This Inithal evaluation hos been carried out solely as an initial setsmic of the bullding following the procedure set out in the New Zealand Society for 1
Earthquake Engineering d A and i of the § ! Perfr of Buildings in Earthquakes, Jupe 2005". This spreadsheet must be read in conjunction
with the imitations sef out in ﬂ!mmnmhgrmandshmﬂmhrdkdmbymymmfwnnynﬂmr Detalfed i ions and enginseri fculations, or J

Jjudgements based on them, have not been undertaken, and these may fead to a different resull or seismic grode.

- |
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Street Number & Name: Nerth Rd. Job No.: 13104719
AKA: By: D. Litteton
Name of building: Chingford Park Stables Date: 310172014
Clty: Dunedin Revision No.:

Table IEP-1a Additional Photos and Sketches

#g %n;yr_gdgi;iggal ,.nho_'tgg‘rgn.h,s‘.?nqt.gs or sketches muuimdglau'r:‘

4
A 2

4

—~F g

WARNING?Y! 1hs initial evaluation has been carried out solely as an initial seismic of the buliding following the dure set ourt in the New Zealand Saciety for Earthquake
Engineering di A and [ of the Str i of Buildings in Ecrthquakes, juna 2006", This spreadsheet muyst be read in conjunction with the
limitations set out In the accompanying report, and should not be relied on by any party for any other purpose. Detailed i pections and engineeri: feulations, or engineering
Judgements based on them, have not been undertaken, ond these may lead to a different result or seismic grade.
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