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1 Introduction

1.1 Report Structure

Paﬁg itikei District Council (RDC) requested MWH fo undertake an sarthquake performance assessment of six
il buildings, these include:
?. The office complex which consists of four buildings:
a. Main building ~ currently housing reception and CEO offices.
b.  Annex building — connected to the main building via a walkway.
¢, Assets building — currenily housing the Asseis team
d. Workshop and archives building.
2. The library building
3. The civil defense building
This reportis for the Workshop and Archives Building.

1.2 Current legislation

The Building Act 2004 has repealed the Building Act 1991 and introduced a number of changes one of which is
to reduce the risk of death or injury that may resuli from the effects of a significant earthquake on buildings that
represent a higher than normal risk in earthquake.

in relation to the above mentioned, the Building Act now focuses particularly on buildings of high risk. These
buildings are referred in the legislation as Earthquake Prone Buila f’}:fg;s hereaﬁar referred to as EPB. To make
these buildings deemed as earthquake prone safer to use in the futur e, the Building Act 2004 introduced
provisions to improve the likelihood of existing buildings withstanding earthquakes

The expression EPB is now regarded as applying o any building (eycé uding some residential @uztﬁmgs; that is
not capable of meeting the nominal performance @bjectn;es and requirements in relation to seismic strength of
33% of “New Building Standard” (NBS). 35% of NBS corresponds fo approximately 20 times the risk of a

B

building reaching a similar condition to that which a new building would reach in a full design earthquake.

Current legislation requires that buildings that are assessed as heing ear ihqaaéze prone under the Building Act
e strengthened. 1t was made the responsibility of each individual Territorial Authority to develop thei ra:sxém
formal policy on earthquake-prone buildings through consuliation with building owners, consultants and the
public. Such policy was {o addresses the identification process for earthquake prone buildings, a timetable for
carrying out required strengthening works and specifies the required level of strengthening for EPBs.
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1.3 Review of Rangitikei District Council Policy for Earthquake - Prone Buildings

The Rangitikei District Council has developed a policy for EPBs based on the provisions of the building act
requirements.

The policy addresses the following issues:

* The approach that the Council will take in performing its functions under the Ac;
« Council’s priorities in performing those functions;

* How the policy will apply to heritage buildings.

The developed policy reflects the Council's desire to reduce the earthquake risk over time in a way that is socially
and economically acceptable to its ratepayers and citizens, and which recognises the heritage value of its heritage

stock and limited resources available to the Council.
1.3.1 Rangitikei District Council (RDC) Approach

The approach the Council will take (as identified in the policy) will be to:

o Review its building stock to identify buildings that fall within the scope of EPBs under the Building Act
2004.

o Assess broadly the performance of those buildings in relation to the new building standard and, in

particular, to the standard defined for EPBs. This broad assessment will be done at the Council's cost,
based on priorities.

O

Determine and compile from this broad assessment a list of buildings that are earthquake-prone in
terms of the Building Act 2004

o Advise owner(s) of these buildings of the results of the Council's broad assessment and invite them,

within a limited time frame, to meet with and/or obtain further details from the Council on future
requirements.

o Give written notices to all owner(s) of EPBs once the deadline for contacting Council has passed and,
subject to the results of discussions, to carry out work to reduce or remove the danger or demolish the
building within a specified timeframe.

o Allow owners a right of appeal as defined in the Building Act 2004, which can include applying for a
determination under section 177.
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132  Assessment Process
The process the Council will follow in identifying-earthquake prone buildings will be to;

o Undertake an initial deskiop review of Council files to assess which buildings could be earthquake-
prong (at Council cost).

o Follow this with a brief visual inspection of each building where necessary.

]

{

Carry out an initial evaluation of performance in an earthquake based on information obtained by using
the New Zealand Sociely of Earthquake Engineers (NZSEE) Initial Evaluation Method process (at
councils cost).

o Require building owners io do a detailed assessment on buildings identified as earthquake-prons in the
initial evaluation, unless otherwise agreed in discussion following the initial evaluation (at Owner cost),

[

Assemble a list of earthquake-prone buildings according o the resulis of the assessments (&t Councils
cost).

O

Categorise the earthquake-prone buildings according to use and importance as follows:

-Buildings with special post-disaster functions as defined in AS/NZS
1170.0:2002, Importance Level 4.

-Buildings that contain people in crowds or contenis of high value to the
community (including all Council-owned buildings) - not listed in 1 above as
defined in AS/NZS 1170.0:2002, Importance Level 3.

-Buildings with a heritage classification under the historic places act 1993,

1.3.3 Assessment criteria

The council will use the NZSEE recommendations as its preferred basis for defining technical requirements and
criteria. These recommendations are designed fo be used in conjunction with ASINZS1170 Loadings Standard,
NZ33101 Concrete Structures Standard, NZS3404 Steel Structures Standard and other materials standards.

The NZSEE document “Assessment and Improvement of the Structural Performance of Buildings in
Earthquakes” which we will adopt for assessing the Council Offices Building, concenirates on matters relating fo
life safety; that is to say, perfaimanc;@ at the ultimate limit state. MWH New Zealand Lid emphasises, that the
assessmeni procedurs adopied is mainly concermned with the identification _and elimination of possible
undesirable collapse modes that could affect either part of a building or the entire structure. Damage to the
building ifself in_an earthquake event is of secondary consideration. Earthquake prone buildings
strengthened using the recommendations and procedures outlined by the NZSEE could he damaged

beyond repair by a significant earthquake. It is therefore critical that Rangitikei DC acknowledges this
fact and factors this into its decision making.
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1.3.4  Taking action on earthguake-prone buildings

Before exercising its powers under section 124 and 125 of the Acl, the Council will seek, within a defined
fimeframe, to discuss options for action with owner(s) with a view to obtaining from the owner(s) a mutually
acceptable approach for dealing with the danger, leading to receipt of a formal proposal from the owner(s) for
strengthening or removal. In the event that discussions do not vield a muiually accepiable approach and
proposal, the Council will serve a formal notice on the owner(s) to strengthen or demolish the building.

RDC requires buildings identified as earthquake-prone io be strengthened only to the minimum level of 33%
NBS. NZSEE recommends strengthening o 67% NBS and RDC will encourage owners o upgrade {o greater
thar the minimum,

1.3.5 Prioritles

The Council has prioritised both the identification and the requirement to strengthen or demolish buildings as
£
iollows,

Figures that follow in brackets indicate the latest date for identification and notification and the maximum fime
for strengihening or demolition respeciively. Times required for strengthening, or demolition, commence on the
date of issue of formal notice. Specific times will be assigned for action according o assessment of struciural
performance and the value of concerns,

The order is as indicated below:

1. Buildings with special post-disaster functions as defined in AS/NZS 1770.0:2002 Importance Level 4
(June 2008, 5 years).

2

Buildings that contain people in crowds or contents communily as defined in AS/NZS 1170.0:200
Importance Level 3 including Council buildings (June 2009, 10 years).

[

Cad

Buildings registered by the New Zealand Historic Places Trust under the Historic Places Act 1993 (June
2011, 15 years).

4, Buildings with an Imporiance Level of less than 3 as defined in ASINZS1170.0:2002 (June 2011, 20
years),

The council Workshop Building is therefore required fo be assessed by June 2009 and sirengthened (if
needed) within a maximum period of 10 years following identification and notification.

2  General Description of Workshop Building

MWH NZ Lid underiock a site inspection on 15 November 2007 to visually inspect and to undertake a limited
scope measure up the workshop / archives building at the High Street council complex. The approximale as
buil dimensions for this building are ouilined in the appended skeiches. The building is made up of two distinct
siructures; the original workshaop and a lean to addition that was constructed at a latter date.
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li is helieved that the original workshop was constructed circa 1952 (as advised by RDC). In 1962 it was
extended by adding an 11m x 4.32m lean {o structure. The extension of the original workshop also included the
congtruction of a relatively large pit. RDC later converted this addifion and a portion of the original workshop
(rear end) into an archives storage. The workshop / archives building as it stands now is a 414.8m? single storay
structure. The lean forms 47.52m? of that total area.

MWH was only able to obtain (through RDC) the construction details for the 1982 addition. The original
workshop construction details could not be located. However, we were able to determine the following through a
visual inspection of the existing building:

e liis a single level reinforced concrete structure comprising of 150mm thick walls and regularly spaced
reinforced concrete columns.

e The building includes a ganiry crane that spans the full width of the building. Support for the ganiry rails
is through two reinforced concrete beams on each side wall just above the roller door openings (refer fo
cross seciion 2 / appendix).

e The roof comprises regularly spaced friangular timber trusses, purling and corrugated sieel with
intermitient translucent panels.

= The wall and column foundations are likely to be a continuous reinforced ground beam probably with an
internal ouistand (L shaped ground beam).

e The concrete floor slab is likely to be unreinforced or with nominal reinforcement to control shrinkage
and cracking.

e No obvious signs of deferioration or damage from past seismic activity were visually identified.

e There was no trolley / hoist arrangement on the gantry beam which suggests that crane is not in use.
We could not visually ascertain the lift capacity of the crane (no maximum lift signage posted).

The 1982 addition is a serles 20 reinforced masonry (blockwork) wall building with light weight roof construction
comprising timber frusses, timber purlins and corrugated steel cladding. The construction details indicate that
walls are supported on a continuous 500mm x 500mm reinforced concrete perimeter ground beam. The floor
slab is 150mm thick and reinforced with a 665 mesh. The blockwalls have D12 @ 600 vertical and D12 @ 800
hotizontal reinforcement.

At this stage Tor the purpose of this structural evaluation and due fo lack of specific geotechnical ground
information, we have assumed that the subsoil underlying the council buildings (High Street complex) is
susceptible to liquefaction.

Soll liquefaction and related ground failures are associated with earthquakes. I refers to the loss of strength in
saturated, cohesionless soils due to the build up of pore water pressures during dynamic loading. We
recommend that a limited scope geotechnical investigation be undertaken at a later stage to verify ground
conditions.
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3 Outline of Evaluation Procedure Adopted

3.1 Building Act Definitions

The definition of an earthquake-prone building (EPB) is set out in Section 122 of the Building Act and in is
associated Regulations,

Quoting from the Act;
122 Meaning of earthquake-prone building

(1) A building is earthquake prone for the purposes of this Act if, having regard to fis condifion and to the ground
on which it is buili, and because of its construction, the building -

(a) will have its ultimate capacity excesded in & moderate earthquake (as
defined in the regulations). and
(b) would be likely to collapse causing -

(i) injury or death to persons in the building or to persons on any other property; or

(ii) damage to any other property

(2) Subsection (1) does not apply to a building that is used wholly or mainly for residential purposes
unless the building-

(a) comprises 2 or more sioreys: and

(b) contains 3 or more household units.

And from the Regulations

7. Earthquake-prone buildings: moderaie earthquake defined-

For ihe purpose of section 122 (meaning of earthquake-prone building) of the Act, moderate sarihquake means,
in relation to a building, an earthquake that would generate shaking at the site of the building that is of the same
duration as, but that is one-third as strong as, the earthquake sha!ung (determined by normal measures of
acceleration, velocity, and displacement) that would be used to design a new building i that site.

It is worth mentioning that buildings that pass the one-third criterion, but which still represent a significant risk
(below 67% NBS) require no action legally. However it is NZSEE view that any building below 67%NBS should
be regarded as a questionable earthquake risk and therefore still an Earthquake Risk. In such a case it will be a
client's preference as to strengthen a building or otherwise.

3.2 NZSEE Assessment Procedure

The structural evaluation process adopted for assessing EPBs (developed by NZSEE) comprises two siages as
follows:

Initial Evaluation Process (IEF)
The initial evaluation procedure (IEP) is intended fo be a coarse scraening to identify potentially high risk (or
earthquake-prone) buildings. The resulis obtained in the IEP may be used to:
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0 identify buildings that warrant a detailed assessment of their structural performance
O provide a preliminary score for a c@mparaﬁve risk grading of buildings
0 provide a means of determining priorities for improvement of structural performance.

The objective of the [EP is fo ideniify, with an acceptable level of confidence, all high risk buildings. %“z same
time the process must not catch an unacceptable number of buildings that would, on detailed \al nbe
outside the high risk category.

Detailed Assessment of Earthquake Performance

The NZSEE assessment procedure states that where an initial evaluation indicates that the building is likely to
be high risk (earthquake-prone), it is desirable that a detailed assessment is carried out as set out in NZSEE
Guidelines. This will provide a more gpecific and convincing evaluation on which a final decision can be made
on whether or not the building is to be classified as high risk.

4  Findings

Based on the IEP undertaken, we believe that the workshop & archives building is earthquake-prone failing the
threshold Percentage of New Building Standard (%NBS) of 33 in both the longitudinal and transverse directions.
At this stage and without undertaking a detailed assessment of the building, we believe that the shape of the
original building which included a cutout (now the archives storage area / lean fo addition) introduces a degree
of plan irregularity which in tumn translates into an overall structural weakness of the building. Furthermore, the
building extension (lean to) being of masonry construction in comparison fo the original reinforced concrete
walls, may infroduce a slight additional structural weakness to the building as a whole, due to the potential
performance incompatibility of the two different construction materials under the influence of lateral loads (such
as earthquake loads).

We therefore recommend that RDC undertakes the second stage detailed assessment which will identify to a
higher degree of confidence the %NBS for the huilding in question. The detalled assessment will also address
in more detail the interaction between the original reinforced concrete structure and the latter masonry
consiruction addition (lean o part of the building). Please note that the detailed assessment is intended to
provide a means of more accurate evaluation of performance. It will allow us to look in more detail at the
charactes‘srcs of the building, its response to earthquake shaking, the demands it places on siructural
elemenis, and the capacity of such elements to meet those demands by maintaining structural integrity under
imposed actions and displacements,

However MWH would like to point out that in order to undertake this assessment successfully more precise
information regarding the building dimensions, building materials, condition of struciural elements, structural
design and ground conditions will need {o be obtained or gathered.
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5 Building Cost Estimates

RDC have requested that we underiake an evaluation of the indicative costs associated with:

L

Constructing 2 new building, and
Selsmically improving the existing building o 33% NEBS.

@

Duie fo the fact that neither an architectural layout / details for a new building have been developed nor that the
quu'red seismic strengthening of the building have yet been identified and designed, our cost estimates will be
very indicative and perhaps to an accuracy of no more than +/- 35%.

it

Optio
For thi

onA %éew Building:
1is option, we have assumed the following:

New building o be single level

Industrial type building construction. We suggest, at this stage, steel porial frames and corrugated stes
roof cladding. Side walls can either be corrugated steel (more cost effective) or reinforced masonry up

to say 1.2m and steel cladding above (more robust from a vehicle impact point of view)
No gantry crane

No pits in ground slab
No foundation subsoil problems (nominal ground preparation)
Standard finishes
No HVAC
Nominal lighting
Includes basic small office area, toilet and amenities.
. Basic internal plumbing to toilet and amenities
. No unusual building shape (rectangular shaped building)
. Minor local infrastructure upgrades only
. Building plan dimensions similar to the building (approximately 415m7).
. Construction is undertaken by 2009,
. Estimate has been based on information outlined in Rawlinsons New Zealand Constiuction Handbook
2006 edition. A 2% costs inflation has been incorporated in the estimate.

P

1 B Cad PO - O

et
(o]

. Costs exclude

Land & demolition

Covered ways, access roads and parking areas

Subdivisional partitions

Special requirements by RDC

Fire suppression sysiems

External services (including plumbing) more than 3.0m from the ouiside face of the building
Data and telephone services

External works other than those immediately adjacent io the building

Loose Furniture, Fitlings or Equipment

Professional fees, such as architect, engineer, quaniity surveyor

VVVYVYYYVYYYY
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» lLegalfees
»  Staif and furniture temporary or permanent relocation
# Goods and Services Tax (GST)
Based on the above we estimats the cost associated with the construction of a new building to be in the region

of:
e Option 1; $318,000 for a totally steel clad building and
e Option 2: $348,000 for building with 2 1.2m high external blockwork wall then steel cladding above.

Both costs exclude GST.

We estimate the professional fees at this stage for this option (architect, structural eng., mechanical Eng.,

electrical Eng. and quantity surveyor) o be in the region of $36,000 (exc L;s:% ing costs associated with any
geotechnical investigation(s) and site survey). ,

Allowing for minor unknowns and the undertaking of festing / investigative work (15%), the total estimated cost
of replacement for option 1 is therefore about $407,000 and for option 2 $441,000, (both excluding GST).

Please nofe that the costs associated with a geotechnical investigation may be deducted from the above
estimate if RDC underiakes a one off comprehensive site investigation at the High street complex.

Option B -Seismic upgrade of existing building:
For this option we have assumed the following:

Minor foundation upgrades

Minimal demolition

Structural elements including roof timber framing in acceptable condition
Acceptable ground conditions / no major concerns with subsoil

Bracing walls with steel members (such as flat or round bars) as a potentially acceptable seismic
upgrade option

Estimate has been based on information outlined in Rawlinsons New Zesaland Construction Handboo
2006 edition. A 2% costs inflation has been incorporated in the estimate. Since the seismic upgrades

have not vet been identified, we have assumed the rates for standard office building
upgrades/renovation works.

1 B Lo b e

S

£,

k

7. Costs exclude:

L

Staff and fumiture relocation during works

Architectural upgrades to building

Upgrade to services

Layout modifications

Major unforeseen structural problems with the existing structure

Professional fees, such as architect, engineer, quantity surveyor

Geotechnical investigation that may be needed to determine ground conditions
Goods and Services Tax (GST)

@ & @

@

& @ @
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Based on the ahove we sstimate the cost associated with seismically upgrading the existing main offices
building fo a nominal 33% NBS to be in the region of $96,000. 1t should be noted that upgrading the strength o
greater than 33% NBS will most likely result in additional costs

Et should be noted that costs for strengt hening the building exclude all upgrade costs associated with building
improvements such as ventilation u ;" rades efc.

We estimate at this stage the struciural engineering fees for the devei@pme'i of the seismic upgrade design
(including the undertaking of the detailed assessment of the building structure which is critical for any upozade%
design), carrying out a site survey but excluding any costs asso mc;{ee:i with obtaining documents, the
underiaking of destructive / ﬁz:snﬂciee“zrz,s.e:ti\fe investigative tests and a geotechnical investigation © be in the
region of $19,000 (plus GST).

Allowing for minor unknowns and the undertaking of testing / investigative work (15%), the estimate to
strengthen the building to meet 33% NBS is around $133,000 {excluding GST).

As before please note that the costs associated with a geotechnical investigation may be deducied from the
above estimate if RDC undertakes a one off comprehensive site investigation at the High strest complex.

6 Summary

1. The original workshop huilding was built in circa 1952, An extension in the form of a lean to was then

added in 1982. The extension is now being used by RDC as archives storage.

The Initial Evaluation Assessment has determined that the asset building is earthquake prone and does

not meet the minimum legal requirerent of having the seismic strength equivalent to 33% of a new

building. We therefore recommend that RDC underizkes a detailed structural assessment of the
building.

3. Section 122 of the Building Act and RDC’s earthquake policy both only require the building fo be
upgraded to 33% of the new building standard (NBS). It should be noted that a building at 33% of the
NBS has a risk of failure 20 times higher than a building consirucied o full NBS.

4. Earthquake strengthening a building means that it has been strengthened to improve the risk of loss of

fife. It may be damaged beyond repair in a significant earthquake.

Strengthening the building fo meet the 33% NBS is estimated fo be $133,000 (excluding GST). The

cost of sirengthening the building excludes all upgrade costs such as improved functionality and

veniilation.

6. An equivalent new 415m? industiial type totally steel clad building will cost approximaiely $407,000
$441,000 for a building with a 1.2m high extemnal blockwork wall then steel cladding above. (Including
engineering costs, the undeﬁa!{mg of a geotechnical investigation and a site survey but excluding
GST).

7. Cost estimates are indicative and may have an accuracy of no more than +/- 35%.

)

o
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7 Recommendations

It is recommended that no decision be made on the future of the asset building until the other RDC buildings on
High Street (the office complex site have been evaluated for earthquake performance (initial assessment),
health and saiety aspecis, ventilation, compliance with regulations and consent obligations.
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Workshop / Archives Building / Side View Facing High Street
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Workshop / Archives / End View
Workshop / Archives / End View Shoing Lean To Addition
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5 5

Workshop / Archives / Internal View 8hives End T
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Appendix B Structural Evaluation Calculations
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Ligi of relevant fegtures

1. Brick wall construction
2. Timber roof irusses

2. Buili circa 1936 {as advised by Rangitikel District Counci)

1.4 Mote information sources Visual inspection of Exterior vl
Visual Inspection of interior v
Drawings (note type) ¥

Specifications
Geoischnical Reporis
Other {lish)
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Tgm 141 wrer briett A e 33 vem e
Initial Evaluation Procedure - Step 2
Suiiding Name Rangitiki District Council 7 Workshop Building Fef
Location Marion By
Direction considered: a} Longltuding] i2=5 —
[Choose worse case if clear at start. Complete IEP-2 and IEP-3 for sach if in doubi) Date 'Ze\o Zoo%
Step 2 - Determination of (%NBS),
2.1 Determine n al (YoNBS) = (%NBS) hom

-

z) Date of Design and Seismic Zone

2
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From NZS1170.5:2004, Cl13.1.2 Aor B Rock T
C Shallow Soil 1
D Soft z::gn =
E very Soft |
From NZ34203:1902, Cl46.2.2 a) Rigid ]
{for 1992 to 2004 only and only if known) bilntermediate

cy Estimate Period, T Seconds

Can use the following:

T=0.09h, 78 for momant resisting concrate frames
|:g.14hn€' 75 or moment resisting sisel frames

T=0.080,075 for ecce mcal!g braced stesl rames

T=0.06h 075 all other frams struciures
T=0.00h 0.75/5 05 ,
0.09h 07574, for conorete shear walls
T < O.dsec
of the siruciure o ihe uppenmost selsmic
-
An= S LA 02+
[ »j{ . i h
s a )|
i
A= cross-seciional shear area of the shear wall | in the first storey of the building, inm 2
hy = e gm of shear wall i in the first siorey in the direction parallel io the applied
foress, In m with the restriction that 1 /h, shall no excesd 0.8
d) (%NBS),,, determined from figure 3.3 of NZSEE Assessment and Improvement of the I (%MNBS o
structural perfornance of buildings in sarthquakss
Hots 1 For buildings designad prior to 1865 and known {0 be designed as public
buildings in accordancs with the code of the time, muliiply (%NBS) nom ¥ 125,
For buildings designed 1985 - 1975 and known {0 be designed as public
buildings in accordance with the code of the time, multiply by 1.33 - Zone A
1.2-Zone B
Mote 2 For reinforced concrete bulldings designed betwaen 1876 - 84 multiply [::j
(%NBS) o, by 1.2
Hote 3: For buildings designed prior to 1935 multiply (%NBS) ., by 0.8 except for E e T (YNBSS} oy
. LS
Wetllingion where the facior may be taken as 1.




2.3 Hazard Scaling Faclor, Faclor B
=) Hazard Factor, Z, for sits IS
{from NZS 1170.5;2004, Table 3.3

For pre 1992

= 1z
For 1992 onwards = ZigeolZ
{Whare Z,5q, is the NZS 420311992 Zone Factor from accompanying Figure 3.5(0)) Factor B E - E« 3«
4 Return Period Scaling Facior, Facior C
2) Building lmportance Level -
(from NZS1170.0:2004, Table 3.1 and 3.2)
0y Return Perjod Scaling Facior from accompanying Table 3.1 Factor ©
5 Dugitility Scaling Facior, Facior D
a) Assessed Ductility of Existing Struciure,
{shall be less than the maximum given in accompanying Table 3.2)
by Ductility Scaling Facior
For pre 1976 = K,
For 1976 onwards 1 e
. 4 G
(Where k,, I8 MZS 1170.5:2004 Duciility Facior, from Factor D i poe <
accompanying Table 3.3) -
2.6 Structura] Performan
a) Structural Performance |
sccompanying Figur
by Structural Performance Scaling Factor = s, Factor B |- 4

7 Baseline %MNBES for
B

ilding, (%NBS),
quals (%NBS), ., X A X

2, rBu
(& xCxDxE)

A i £ ‘:/ﬁ
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Sullding Name Rangitiki District Council / Workshop Building Ref.
Location: Marion By O
Direction considersd: a} Longitudinal b} Transverse ,
(Choose worse case if clear at start. Complete [EP-2 and IEP-3 for each if in doubt) Dats %«é%}f Z oo
Step 3 - Assessment of Performance Achievement Ratio (PAR)
(Refer io Appendix B - Section B3.2}
Critical Structural Weakness Building Effect on Structural Performance
Score -
{Choose a value - Do not interpolate)
S A4 N &
3.1 Plan Irregularity - e . " .
e d - Severe Significart  Insignificant
Effsct on Structural Performence
- , 4 miEr 0.7 1
Comment ==
3.2 Vertical lrregularit , e Foant
- - - Severs Significant  Insignificant
Effact on Structural Performance
-~ : 0.7 1
Comment fovosned
3.3 Short Colun
S, O LoIUmns g e
Savers Significant  Insignificant
Effect on Structural Performance
- , 0.4 max 0.7 A
Comment . prany
3.4 Pounding Potential
(Estimate D1 and DZ and set D = the lower of the two, or = 1 if no poteniial for pounding)
a) Factor D1:- Pounding Effect
Selact appropriate value from Table
Hote:
/aluss given assume the building has a frame siruciure. For stif buildings (eg. with shear walls), the effect of
oounding may be reduced by taking the co-efficient io the right of the value applicable fo frame buildings.
Factor
able for Selection of Factor D1 Severe Significant Insignificant
Separation 0=8ep<.005H  .005H<Sep<.0iH Sep> 01H
Aligniment of floors within 20% of story Helght 0.7 0.8 1
Alignment of floors not within 20% of siory heighi 0.4 0.7 0.8
b} Factor D2:- Height Difference Effect
Select appropriate velue from Table .,
Factor
Table for Selection of Factor D2 Savers Significa Insignificant
0<Sep<.0058H 005H<Sep<.0iH Sep>.01H
Height difierence > 4 Sloreys 0.4 0.7 1
Height diffierence 2 to 4 Sioreys 0.7 0.9 i
Height differencs < 2 Sioreys 1 1 1
{E
3.5 Site Characieristics - (Stahility, uifaction eic
Effect on Sitructural Performance o N : s .
Severs Significant  Insignificant
Factor |E ;.—_f{ﬁ?!:).& mex 0.7 1

ey

3.8 Uther Factors

For <= 3 storeys - maximum value 2.5,

. . . otherwise - maximum value 1.5, No minimum
Record rationale for Factor F:

3.7 Performance Achievement Ratio (PAR) o
[PAR = A-B-C-D-E PAR= ‘Qrw,}
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Hef.
Location Marton By .
Direction considersd: Zh) Transverse —_— _
%C.hoose worse case ii clear at siari. Com plete sEF’ 2 and [EP-3 for each if in doubi) Date vo= o Lo0n i

tep 2 - Determination of (oNBS},
2.1 Determine nominal (%NBS) = (YNBSS} om
z) Date of Design and Seismic Zone
Pre 1935 e
1935-1265 2l
1965-1276 Seismic Zone; A -
c [
1978-1292 Seismic Zone; A L
5; b
C e
1992-2004
o) Soil Typs
From NZS1170.5:2004, C1 3.1.3 A or B Rock ]
 Shallow Soil |
D Soft Soil %
= very Scit Soll N
From NZ54203:1902, Gl4.68.2.2 a) Rigid N
(for 1992 to 2004 only and only if known) Dntermediate

c) Estimate Period, T
Can use ihe following:
T=0.08h 0275
T=0.14h 075
T=0.08h,07
T=0.06h,075
T=0.006,075/A 08

T < G.dsec

P2

[©.2 5 | Seconds

for moment resisting concreie frames
for moment resisting stee! frames

for eccentrically braced sieel frames
for all other frame struciures
for concrete shear walls

for masonry shear walls
Whgre h,= height in m from the base of the strue
weight of mass

e 1o the uppermost saismic

2
, gy L’Ni
A= % LA
© L h
n

i

A= cross-seciional shear area of the shear wall i in the first storey of the building, inm 2

L

forcss, in m with the restriction that |
d) (WNBS),,,, determined from figure 3.3 of NZ

structural perfornance of buildings in sarthquakes

SEE Assessment and Imgrovement of the

|

Hete 1: For buildings designed prior to 1965 and known o be designed as public
buildings in accordance with the code of the time, mulliply (%NBS) ., by 1.25,
For buildings designed 1965 - 1975 and known io be designed as public
buildings in accordance with the code of the Hiims, muliiply by 1.33 - Zong A
1.2-ZoneB
Heote 2: For reinforced concrete buildings designed between 1978 - 84 muliply

(%MBS) g bY 1.2

dote 3: For buildings designed prior o 1935 muliiply (%NBS)

Y nom DY 0.8 exceptior
Wellingion where the facior may be iaken as 1.

I
]

= length of shear wall i in the first sioray in the dirsciion parallsl o the applied
wiffy shall no excesd 0.9

07 MBS

T (YNBSS} om

PR R W

= . (BMNBD)gr
T, —
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170.8.:2004, C! 3.1.8) e

1/N(T. D)

it

"F
]

ctor A §

Factor B

= ZygeelZ —
(Where Z, oo s the NZS 4203:1992 Zone Facior from accompanying Figure 3.5(5)) Factor B |'>. 5%

2.4 Return Period Scaling Facior, Factor C

&) Building Importance Level 7
(from NZS1170.0:2004, Table 3.1 and 3.2)

by Return Period Scaling Factor from accompanving Tabl

2
ot

(O

2.5 Ductility Scaling Factor, Factor D
a) Assessed Ducitility of

g
: Existing Structure, u (
(shall be less than the maximum given in accompanying Table 3.2)

b} Dugcitility Scaling Facior

or pre

=
'ﬁA’Z’
C‘)
1

For 1976 onwards =
l

= i
(Where K, is NZS 1170.5:2004 Ductiliiy Facior, from

26501 ngamymg Table 3.3)

5
o
o
o
O
-
[
Uy
e
{

nance Scaling Faclor, Facior E
ance Fac‘cm', g, from

companying Figure 3.4

D
2T

2.5 Shructursl Perfomn

a) Structural Perfo

0} Structural Performance Scaling Facior =

g = 1/8

2.7 Baseline %NBS for Building, (%NBS)
(equals (%NBS),,, xAxBXxCxDXE)
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Ruliding Mame Rangitiki District Council / Workshop Building Ref.

Location: Marton By .

Direction considared: = - N
Choose worse case If clear at start. Com pleie IEP-2 a Date €'\ L&

Step 3 - Assessment of Performance ééﬁé@%ﬁ?@g’sé Ratio (PAR
(Refer fo Appendix B - Sec:ezen £3.2)

Critical Structural Waakness Building Effect on Structural Performance
Saore " - ,
{Choose a value - Do not interpolats)
2.1 Plan lrreqularit - e
=d ¥ Severse Significant  Insignifican
Eifect on Sfruwual Feriormancs
—~— 0.4 max 0.7 1
Caomunent e
3.2 Verti .
3.2 Vertical Irregulal e o
4 Savere Significant  Insignifican
Effect on Structural Performance
— Facior 1B = 4.0 04 max 0.7 1
L ofHnent kb fosione
L) P 2 .
3.3 eheﬁc lumns . e
= o Severs Significant  Insignificant
Effaect on Structural Peiformance
o . (0.4 max 0.7 i
Comment o
3.4 Pounding Potential

(Estimate D1 and D2 and set D = the lower of the two, or = 1 if no potential for pounding)

a) Factor D1:- Pounding Effect
Select appropriate value from Table

Note:
/alues given assums the building has a frame struciure. For siiff buildings (eg. with shear walls), the affect of
sounding may be reduced by taking the co-efficient to the right of the value applicable to frams buildings.
Factor
Table for Selaction of Factor D1 Severe Significant Insignificant
Separation 0=Sep=<.005H  .005H<Sep<.01H Sep>01H
Aligriment of floors within 20% of story Haight 0.7 0.8 i
Aligniment of floors not within 20% of story height 0.4 0.7 0.8
) Factor D2:- Height Difference Eifect
Select appropriaie value from Table Factor lDZ N .
Table for Selection of Factor D2 ‘ Severs Significant  Insignificant
0<Sep<.008H  .005H<Sep<.0iH Seps>.01H
Height difference > 4 Sioreys 0.4 0.7 1
Height difference 2 {o 4 Storevs 0.7 0.8 1
Height difference < 2 Sioreys 1 9 i
Facior
3.5 Site Characteristics - (Stability, landslide threat, liguifaciion eic)
Effact on Structural Performance - ~ o im . L .
Severs bigmrlcam %ns!gmncam
Factor |E =54 0.5 max 0.7 1
| B 2L
& L »,
3.6 Other Factors
Factor 4.4 For <=3 sioreys - maximum value 2.5,
otherwise - maximum value 1.5, No minimum
Record rationale for Facior F:
3.7 Performance Achievement Ratio (PAR) ~
[PAR .= A-B-CD-BF PAR= " 7 77
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