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Introduction

rd
V%

A Report Structure

Rangitikei District Council (RDC) requested MWH {o underizke an earthquake performancs
council buildings, these include:
1. 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 vie a w
Assets building — currently housing the Assets team
d. Rural fire and workshop building.
2. The library building
3. The civil defense building

«' §(~

[

At the request of Council, an interim report was request o z oresent the findings associated with the Main building

loc a ted at the Councl office complex. The report does not include the assessment of the Annex building which
is linked 1o the main building by a timber framed corridor.

The final version of the report will be a consolidated report that incorporates the findings and costs associated
with the structural adequacy in an earthquake event, health & safety, and ventilation findings of all the buildings.
This report should be available in February 2008 once the analysis has been completed for all the buildings.
Thie will allow for betier decision making relating to the future of the office complex.

b

1.2 Current legislatio

The Building Act 2004 has *@p aled ’%s: &s%i{éing Act 1991 and introduced a number g

fo reduce isk of death or injury that may resuli from the effects of a significant earthquake o
ay ) o

represent & higher than f:f@smsi tigk in ear %‘ vake.

In relation to the above mentioned, the Building Act now fo ocuses particularly on buildings of high risk. These
buildings are referred in the legislation as Earthguake Prone Buildings here ai‘z referred to as EPB. To make
these §3 sildings deemed as sarthquake prone safer o use in the future, the Building Act 2004 infrodu
provisions to improve the likelihood of existing buildings withstanding earthg é&

The expression EFB is now regarded as applying to any building {excluding some residential buildings) that
not capable of meeting the nominal performance @b}ecmzes-: and requirements in relation to seismic strength of
33% of “New Building Standard” (NBS). 33% of NBS corresponds to approximately 20 times the risk of &

s

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

Current legislation requires that buildings that are assessed as being earthquake prone under the Building Act
be strengthened. It was made the responsibility of each individual Territorial Authority to develop their own
formal policy on earthquake-prone buildings through consuliation with building owners, consulianis and the
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sddrasses the

gzu%*sé‘"-. Such policy was © identification
sirengthening works and sp ?'s

1 process for earthquake prone buildings, 2 timetable for
carrying out require f:i il

he required level of strengthening for EPBs,

The Rangiiikel District Councll has developed & policy for EPBs based on the provisions of the building act
requirements

The policy addresses the following is

« The approach thet the Councll will take in performing its functions under the Act;

T . m o

« Council's priotities in performing those funciions;

£

« How the policy will apply {0 heritage buildings.
e developed policy reflects the Councils desire fo reduce the earthquake risk over fime in a way that is socially

T rih
and economically accepiable o its ratepavers and citizens, and which recognises the herifage value of its heritage
stock and limited resources available to the Council,

1.3.1  Rangitikei District Council (RDC) Approach
Thie approach the Council will take (as ideniified in the policy) will be to:

o Review iis building stock to identiiy buildings that fall within the scope of EPBs under the Building Act

2004,

o Assess broadly the performance of those buildings in relation o the new building standard and, in
particular, to the stendard defined for EPBs. This broa f:?a sessmient will be done at the Council's cost,
based on priorities.

o Determine and compile from this broad assessment 2 list of buildings that are earthquake-prone in

m
terms of the Building Act ZQ 04

o Advise owner(s) of these buildings of the resulis of the Council's bro d assessimen
within a limited time frame, to meel with and/or obtain further def
requirements.

a tand invite them,
giails from the €Z mcil on future

o Give writien notices to all cwner(s) of EPBs once the deadline for contacting ing Council has passed and,
subject to the resulis of discussions, 1o carry out work 1o reduce or remove the danger or demelish 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 @
determination u 7des" section 177.
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1.3.2  Assessment Process
The process the Council will follow in identifying-earthquake prone buildings will be fo:

o U ﬁf:ier?ia%fe: an initial deskiop review of Councll files fo assess which buildings could be earthquake-
one (at Councll cost).

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

O
fn

based on information © ed by using

rry out an initial evaluation of performance in an sarthquake taine
- (NZSEE) Initial §:‘.¥a§£§alii 1 E\Jesé od process (st

53
ihiz‘ New Zealand So ociety of E rihquake Engineers
counells cost).

o Require building owners fo do a detalled assessment on buildings identified as earthquake-prone in the
initial evaluation, unless otherwise agreed in is cussion following the initial evaluation (at Owner cost),

o Assemble a list of sarthquake-prone buildings according to the resulis of the assessments (3

(at Councils
cost).

o
e

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

-Buildinge with special post-disaster functions as defined in ASINZS
1170.0:2002, Importance Level 4.

-Buildings that contain people in crowds or contents of E*igh value fo 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 1983.

s.i 7k

criteria. These recommendations ar
NZS3101 Conerete Structures Stand

]

INZS1170 Loadings Standard,
r materials stendards,
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The NZSEE document “Assessment and Improvement of the Struciural Performance of Buildings in

Ecz?’fh@t fakes” which we will adopt for assessing the Council Offices Building, concentraies on matiers relating fo
life safety; that is to say, performance at the ultimate limit state. MWH New Zealand Lid emph@see that the
assessment procedure adopted is mainly concerned with the identification and elimination of possible
undesirable collapse modes that could affect either part of a building or the entire structure. Damage fo the
building itself in an earthauake event is of secondary consideration. Earthquake prone buildings
strengthened using the recommendations and procedures outlined by the NZSEE could be damaged

f:ség&@ﬁ repair by a significant earthquake. It is therefore critical that Rangitikei DC acknowledges this
fact and factors this info its decision making.
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1.3.4  Teaking action on earthquake-prone buildings

Before exercising its powers under section 124 and 125 of the Act, the Council will seek, within a defined
timeframe, fo 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 fo receipt of a formal proposal from the owner(s) for
strengthening or removal. In the event that discussions do not yield a mutually acceptable approach and
proposal, the Council will serve a formal notice on the owner(s) 1o strengthen or demolish the building.

RDC requires buildings identified as earthquake-prone to he strengthened only fo the minimum level of 33%

NBS. NZSEE recommends sirengthening to 67% NBS and RDC will encourage owners io upgrade o greater
than the minimum.

1.3.5 Priorities

The Council has prioritised both the identification and the requirement to strengthen or demolish buildings as
follows.

Figures that follow in brackets indicate the latest date for identification and notification and the maximum time
for sirengthening or demolition respectively. 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 structural
performance and the value of concerns.

The order is as indicated below:

1. Buildings with special post-disaster functions as defined in AS/NZS 1170.0:2002 Imporiance Level 4
(June 2008, 5 years).

2. Buildings that contain people in crowds or contents community as defined in ASINZS 1170.0:2002,
Importance Level 3 including Council buildings (June 2009, 10 years).

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

4. Buildings with an Importance Level of less than 3 as defined in AS/NZS1170.0:2002 (June 2011, 20
years).

The council Main Office Building is therefore required to be assessed by June 2009 and strengthened (if
needed) within a maximum period of 10 years following identification and notification.

2  General Description of Building

The Council Offices main building was constructed in 1923 as a replacement to the original timber framed
building (advised by RDC), refer to photos. It is mainly of brick wall construction and timber roof framing. The
external walls are believed io be cavity wall construction. Foundations for the brick walls (internal and exiernal)
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are believed to be In the form of continuous concrete strips, we are uncertain at this stage if they are reinforced
with st ‘ L. The internal flooting is timber with the timber sub floor f?c% ing supported on piles.

A brick parapet (which is an garaki clural e *‘zure} encompasses the roof all around the building. An annex
itz iiding was later s‘@"aézs’nés:zeé{ a 1982) to increase the available office space. This building was linked to the
original ofiices building by means @f a fimbe r?' med corridor,

MWH NZ Lz carried out a site inspection on 15 November to visually inspect the council buildings and fo
underiake a limited scope measure up of Lh@ council buildings at the High Sireet complex. T The acquired
dimensions iz the main office building have besn identifie ﬁmfh attached building plan.

s,

At this stage for the purpose of this structural evaluation and due fo lack of specific geotechnical ground
information, we have assumed that the subsoll underlying the coundil buildings (High Street complex) are
susceptible to liquetaction.

Soil liquetaction and relaied ground failures are associated with earthquakes, |t refers fo the loss of strength in
saturated, %’i%&iiéi’éfe ss soils due o the b ild © gts of pore water pressures during dynamic loading. We
recomimen si ihat a limited scope geotechnical investigation be undertaken at a later stage to verify ground
Con {j“

3 Outline of Evaluation Procedure Adopted

arthquake-prone building (EPB) is set out in Section 122 of the Building Act and in its

Quoting from the Act;

122 Weaning of @%ﬁfé’ée:gé,ﬁ%%@mg}mﬁ building

(1) A building is earthquake prone for the purposas of this Act i, having regard to its condition and fo the ground
or which it is buill, and because of its construction, the building

(a) will have fis ulfimate capacily exceeded in a moderate earthquake (as
defined i the requlations): and
(b} would be likely to collapse causing -

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

(i} 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 storeys: and

{b) contains 3 or more household units.
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And from the Regulations;

i

houake-prone buildings: moderate sarihe éﬁ%é”i defined-
> purpose of section 122 (meaning of hq ke-p buSd }Gs z? mz‘;g ”’C@@@%%&&% guake means,
to 2 huilding, an earthquake | E?iii wmsici e ing that is of the same
3, %su that is one-third as strong as, the %; ake %“;ama {d@fem“ e~d %:s}; normal measures of
, velocity, and displacemen }“‘“ﬁw@ uld be used fo design a new building &t that site.
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3.2 WZSEE Assessment Procedure

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

initiel Evaluation Process (IEF)
The initial evaluation procedure (IEF) is intended o be a coarse screening to identify potentially high risk (or
earihquake-prone) huildings. The resulis @bzaiﬁcaé i ihe IEP may be used fo;
0 ideniify buildings that warrant a detailed assessment of their structural performance
O provide a preliminary score for 2 comparative risk grading of buildings
O provide a means of determining priorities for improvement of struciural performance.
¢ objeciive of the [EP is o
time the process must not
ouiside the high risk categor

et

ifj eniify, with an acceptab
haszt;sdf@@pz ble num

c"“) O

io s level of ¢ igh risk buiidings. : 5
caf = of bu E’*% ghaz w&u!d stz_eiaiieszi gvaluation be

b

Uetsiled Assessiment of Eé@ﬁé@@@egée@ Performance

The NZSEE assessment p&f} edure states hat where an initiel evaluation indicates that the buildin g is likely to
he high risk (earthquake-prone), it is desirable that & detailed assessment is cartied oul as sef out in NZSEE
Guidelines. This will provide a more specific and convinging 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 IEF underiaken, we believe that the main councl offices building is sarthquake-prone faifing the

ihreshold Percentage of New Bullding Standard (%NBS) of 33 in both the imauuéma& and transverse directions
(refer to assessment calculations attached).

To this end we recommend that RDC undertakes the second stage detailed assessment which will ideniify o a
higher degree of confidence the %NBS for the building in mention. Please note ihat the detaile d ssessment is
intended o provide a means of more accurate evaluation of performance. 1t will allow us to look in more detail a
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the characierisiics of the building, its response to earthquake shaking, the demands it places on structural
elements, and the capacity of such elemenis to meet those demands by maintaining structural infegrity under
imposed actions and displacements.

However MWH would like to point out that in order fo undertake this assessimer ni su succe ssiully more precise
informa f;i’% regarding the building dimensions, building materials, condition of strue

tural iemwm_q structural
design and ground conditions m%% need 1o be obiained or gathered,

=stimates

RDC have requested that we undertake an evaluation of the indicative ¢

¢ Constructing a new Courncil Offices Building, 2
e Selsmically improving the existing building fo ’*"% NBS.

Due to the fact that neither an architectural layout / detzils for a new building have been developed nor that the

required seismic strengthening of the buildin g have vet been identified and designed, our cost estimates will be
very indicative and perhaps to an accuracy of no more than +/- 35%.

Option A -New Building:
For this option, we have assumed the following:

New building to be single level

No foundation subsoil problems

Standard finishes

No unusual building shape

Minor local infrastructure upgrades only

Building "'r:z:s’fpr; nt similar in size to existing office block (approximately 62

m fruction is undertaken by 2009,

Estimate E’zae bees; based on information o s;i ed in é%;’%ii‘i%iﬁ% New Zealand Construction Handbook

2006 edition. A 2% cosis inflation has beer incorp e esti

9. Cosis exclude

O g Ry 3 s LA PN

> Land & demolition

> Balconies, covered ways, access roads and parking areas

> External services more than 3.0m from the outside face of the building
> Data and telephone services

> External works other than those immediately adjacent fo the building
> Loose Fumniture, Fitlings or Equipment

> Professional fees, suc cha architect, enginser, quaniity surveyor

> Legel fees

> Staﬁ and furniture femporary or permanent relocation

> Goods and Services Tax (GST)

Based on the above we astimate the cost associated with the construction of 2 new building fo be in the region
of $1.2m.
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We esiimate professional fees af this stage for this option (architect, structural eng., mechanical eng., electrical
ang. and quantity surveyor) to be in the 1 egson of 15% of the tofal construction cost (excluding costs sssocisied
‘»’fnj any geotechnical investigation(s) and site survey), which equates io approximstely $180,000.

he total estimated cost of replacement is therefore about $1,5m (excluding GST).

o

vilnor foundation upgrades

win nai &@ﬁ’f‘zﬁii@

i aciuza% elementis including roof timber framing in accepiable condition
rsable ground conditions / no major concems wi "s@ubsezzéi

racing walls with steel mer ﬁbem a8 an accepiable ssismic upgrade

<
o

Vo O3 o ) D
f‘W W d
m o

6. Estimaie has been based f:; information outlined in Rawlinsons New Zealand Consiruction Handbook
2006 edition. A 2% cosis inflation has been incorporated in the estimate. Since the seismic upgrades

iave not yet been ldenfiied, we have assumed the rafes for standard office building
updrades/renovation works,

7. Cosis exclude;

Stait and fumiture relocation during works

Architectural upgrades to building

Upgrade o services

Layout modifications

Major unforeseen struciural problems with the existing siruciure

Professional fees, such as architect, engineer, quantity surveyor
Geolechnical investigation that may be needed to determine ground conditions
¢ (300ds and Services Tax (GST)

4

Based on the above we estimaie the cost associated with s

E:zt;i%f;éiz'g fo a nominal 33% NBE o be in the region of $265,000. tsk
greater than 33% NBS will most likely result in additional costs,
it should be noted hat C@sis r strengihening the bullding exclude all upgrade costs associated with building

improvements such as ventilation upgrades eic.

We estimate af this stage the siructural engineering fees for the development of the seismic uporad

(including the undertakir ng of the detailed assessment of the building structure which is o mcc;l for &n

design) fo be in the region of $25,000 (plus GST) including the underiaking of 2 site survey hut ex el

costs associated with obtaining documents, the undertaking of destructive / non-desiructive investigali
and a geotechnical investigation.

Allowing for unknowns and the undertaking of testing / investigative work, the estimate io strengthen the

testing / in
building to meet 33% NBS is around $350,000 (excluding GST).
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6 Summary

1. The Main ofiice building was buili in 1923 (An earthquake analysis for the Annex building that is
connecied to the main building will be {iaﬂe separaiely asitis a dlﬁeres“m structure built in 982}

2. The Initial Evaluation Assessment has determined that the main office building is earthquake prone and
does not meet the minimum legal requirament of having a%'ze seismic strength equivalent to 35% of 2
new building.

3. Section 122 of the Building Act and RDC's earthquake policy both only require the building io be
upgraded to 33% of the new building standard (EXQ%S‘ It should be noted that a building at 33% of the
NBS has a risk of failure 20 times higher than a building constructed to full I\éEég,

4. Earthquake strengthening a building means that it has been strengthened to improve the risk of loss of
life. It may be damaged beyond repair in a significant earthquake.

&y

Strengthening the building o meet the 33% NBS is sstimated o be 3 G 000 (excluding GST). The

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

ventilation.

;L equivalent new 620m? fully serviced standard single storey office building would cost approximated
1.,5m at a building rate of $2100/me (excluding GST).

Lo

7 Recommendations

it is recommended that no decision be made on the future of the Main office building uniil the other three
buildings on the office complex site have been evaluated for earthquake performance (initial assessment),
healih and safely aspecis, ventilation, compliance with regulations and consent obligations if upgrades are fo be

made,

The target date for a consolidated report incorporating the above is the end of February 2008.
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Appendix A Photos

RANGITIKEL COUNTY . COUNCIL CHAMBERS
PRIOR ' TO ADDITIONS

Original Building That Was Demolished 1916 - 1923

Main Council Office Building Side View :  Built 1923
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RANGITIKES

Main Council Office Building Front View

Main Council Office Building Link To Annex Building
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Roof Parapet
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Appendix C Structural Evaluation Calculations
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Initial Evaluaiion Procedure

Table IEP-1:Initial Evaluation Procedure - Step 1

( Reuision \)

Table IERP-1  Initial Evaluation Procedurs Step 1

Page 1....
(Refer Teble IEP - 2 for Step 2; Table IEP - 3 for Step 8, Table IEP - 4 for Steps 4, 5 and 6)
uilding Name 5 g Dl ce Ref
Location Rdr%\“\"\ Kef :DC' / Y
N\ a0 Rl \A—GB

(“(\ acton

Date e § y »“’7/0‘7"

Step 1 - General Information

1.1 Photes (attach sufficient to describe building)

1.2 Skeich of building plan

\’<“1 f{—"ﬁrm % O Xe {:ov*{»-

1.3 List relevant features

% e , ) T T

— Cowsrtultred clrce- \ A0 (G A3V Ged b A

— SHc el cosi¢ kd\u& N o
\‘” < o

- \\‘: VAK€ e ‘(\ v:"‘(\v'\; ."\\\ '“’\ .

1.4 Note information sources

sick as appropriate
Visual Inspection of Exterior s

Visual Inspestion of Interior
Drawings (note type)
Specifications

Geotechical Reporis

QOther (list)

len 1

O



Initial Evaluation Procedure

L.ons'\)r\«dim\ Direc s AN
Table IEP-2:Initial Evaluation Procedure — Step 2

Table IEP-2

Initial Evaluation Procedure Step 2

Location

" Building Name

Page 2....
(Refer Table IEP - 1 for Step 1; Table IEP - 3 for Step 3; Table IEP - 4 for Steps 4, 5 and 6}
* Ref.
By
Direction Considered: (a) Longitudinal Transveise
( Choose worse case if clear &t start. omel_ete IEP-2 and IEP-3 for each if in doubt) Date

Step 2 - Determination of (%NBS),

2.1 Determine nominal (%NBS) = (%UNBS),om

a} Date of Design and Seismic Zone

Pre 1935
1935-1968
1965-1876

1976-1002

1992-2004

b) Soil Type

From NZ$1170.5:2004, C1 3.1.3

From NZS$4203:1992, Cl 4.6.2.2
(for 1992 to 2004 only and only if known)

¢} Estimate Period, T

Seismic Zone; A

B
c
Seismic Zone; A
B
[+

Aor BRock

C Shallow Soil
D Soft Soil

E Very Soft Soil
a) Rigid

b) Intermediate

Can use following:
T = 0.08h,%7° for momeni-resisting concrete frames
T = 0145070 for moment-resisting steel frames
T =0.08h,°"™ for eccentrically braced steel frames
T =0.06h,°7¢ for all other frame structures

T=008h>™ A for concrete shear walls
T 2 Q.dsec for masonry shear walls

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

as appiopriate
See alsonotes 1,2

See also note 2

Seconds

TA0.2 + Lyfh

A; = cross-sectional shear area of shear wali i in the first slorey of the building, in m?
Iyi = length of shear wall i in the first storey in the direction paraliel to the appiied forces, in m

with the resiriction that /,;/ h, shall not exceed 0.9

d) (%NBS Jnom, determined from Figure 3.3

Note 13

Note 2:

Note 3:

For buildings designed prior to 1965 and known 1o be
designed as public buiidings in accordance with the code
of the time, multipy (%NBS Juom, by 1.25.
For buildings designed 1965 - 1976 and known to be
designed as public buildings in accordance with the cods
of the time, multiply (%NBS Jromby 1.33 - Zone A

1.2 - Zone B

For reinforced concrete buildings designed between
1976-84 multiply (%NBS )nom by 1.2

For buildings designed prior to 1935 multiply
(%NES )nom by 0.8 except for Wellingion where the
factor may be taken as 1.

HHNES Yoo -

2 =3 {%NES Jnom

Centinued over page
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‘able IEP-2  Initial Evaluation Frocedure Step 2 continued Page 3....

2.2 Near Fault Scaling Factor, Factor A
7 < 1.5sec, Factor A= 1

a} Near Fault Factor, N(T,D}
(from NZ81170.5:2004, €1 2.1.6)

b} Near Fault Sczling Factor

WNT,D)

2.2 Hazard Scaling Facior, Factor B

a) Hazard Factor, Z, for site
(from NZS1170.5:2004, Table 2.3)

(Marton)

b) Hazard Scaling Factor
For pre 1992 = k174
For 1992 onwards = Z1gdZ

(Where Z sy e the NZS4203:1992 Zone Factor from accompanying Figwe 35¢9)  Factor Bff 2« 2%

2.4 Return Period Scaling Factor, Factor G

a) Building lmportance Level ! z i

(from NZS1170.0:2004, Table 3.1 and 2.2)

b) Return Period Scaling Factor from accompanying Table 3.1

2.5 Ductility Scaling Factor, D

a) Assessed Ductility of Existing Structure, g !:1_ 2 l

(shall be tess than maximum given in
accompanying Table 3.2)

") Duetility Scaling Factor
For pre 1976

Ky
For 1976 onwards

1

(where &, is NZ$1170.5:2004 Duclility Facior, from
accompanying Table 2.3)

2.6 Structural Perfermance Scaling Factor, Factor E

a} Structural Performance Factor, §,
from accompanying Figure 3.4

b} Structural Performance Scaling Factor

n

1S,

zoas 2

N
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Table IEP-3  Initial Evaluation Procedure Step 3

Page ......
— (RETer TabIe IEF - 7 7or Step 1; Table IEP - 2 for Step 2; Table IEP - 4 for Steps 4, 5 and €)
| Building Name Ref. .
Location ¥ By . ¥ W\
Direction Considered: (_a) Longitudina ErTPTeTerse V‘(/ 2 /o
|_( Choose worse case if clear af Stari. Complete IEP-2 and IEP-3 for each if in doubt) Date / l /f’ ‘?

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

Critical Structural Weakness Bullding  Effect on Structural Performance
Score
(Choose a value - Do not interpolate)
3.1 Plan lrregularity -
Effect on Structural Performance

S Severe Significant Insignificant
Factor Am 0.4 max 07 - 1
4 Comment
C .2 Vertical lrregularity

Effect on Structural Periormance

Severe Significant Insignificant
Factor Bf 0.4 max 0.7 1
Commeni
3.2 Short Columns
Effect on Struciurel Performance Severe Significant Insignificant
Factor Cf O "F 7| 0.4max 0.7 1
Comment

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

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

Note:

Values given assume the buildin
of pounding may be reduced by

g has a frame structure. For stiff buildings ( eg with shear walls), the effect
taking the co-efiicient to the right of the value applicable to frame buitdings.

Factor D1 l \ \

Table for Selection of Factor D1 Severe Signﬁcant Insignflgant
Separation 0<Sep<.005H .005<Sep<.01H Sep>.01H
Alignment of Floors within 20% of Storey Height 0.7 0.8 1
C/\' Alignement of Floors nof within 20% of Storey Height 0.4 0.7 0.8
b) Factor D2: - Height Difference Effect
Select appropriate value from Table S5
e Factorpz)  \ |
Tabie for Selection of Factor D2 Severe Significant Insignificant
0<Sep<.005H .005<Sep<.01H  Sep>.01H
Height Difierence > 4 Storeys 0.4 07 1
Height Difference 2 fo 4 Storays 0.7 0.9 1
Height Difference < 2 Storeys 1 1 1
(Set D = lesser of D1 and D2 or..
set D = 1.0 if no prospect of pounding)
3.5 Site Characteristics - (Stability, landsiide threat, liquefaction ete) )
Eifect on Structural Performance Severe Significant Insignificant
0.5 max 07 1

3.6 Other Factors

3 2 | For £ 3 storeys - Maximum vaiue 2.5,

otherwise - Maximum value 1.5. No minimum.
Record rationale for choice of Factor F:

3.7 Performance Achievement Ralio (PAR) =1
. lequalsAXBXCxDxExF) —
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Table IEF-2  Initial Evaluation Procedure Step 2

Page 2....
(Refer Table IEP - 1 for Step 1; Table IEP - 8 jor Step 3; Table IEP - 4 jor Steps 4, 5 and 6)

Building Name e Ref,
Location Y L By
Direction Considered: siEongiiutinal b} Transverse Jj
{ Choose worse case if clear at start. Compleie IEP-2 an -3 Tor é8ch ffin doubt) Date
Step 2 - Determination of (%NBS),
2.1 Determine nominal (%NES) = (%NES).om
a) Daie of Design and Seismic Zone iick as appropriate
Pre 1938 1] seealsonotes 1,3
1935-1965 :
1065-1976 Seismic Zone; &
B -
p _—
1976-1992 Seismic Zone; A See also note 2
B
c
19822004 ,
b) Scil Type
From NZS1170.5:2004, C1 3.1.3 A or B Rock
C Shallew Seil
D Sofi Soil
E Very Soft Soil
From NZ$4203:1992, Cl 4.6.2.2 a) Rigid
(for 1992 to 2004 only and only if known) b) Intermediate
c) Estimate Period, 7 L O ‘LJ\' < {Seconds
Can use following:
T = 0.00h 27 for moment-resisting concrete frames
T = 0.14h 07 for moment-resisting sieel irmmes
T =0.08h,07 for eccentrically braced sieel frames
T = 0.06h,0™ for alf other frame siruciures
T=0090 /A% for concrete shear walls
T s 0.dsac for masonry shear walls
Where h, = height in m irom the base of the to the uppse 1 seismic weight or mass.
Ao= TA02 + Lyfhy)’

A= cross-sectional shear area of shear vealli in the first storey of the building, in m®
fus = tength of shear walli in the first storey in the direction paralle! to the applied forces, in m
with the restiiction that 1/ i, shall not exceed 0.9

d} {%NES )oor, determined from Figure 3.3 THBHES Yoo, .

Note 1: For buildings designed prior to 1865 and known o be B
designed as public buildings in accordance with the code
of the time, multipy (%NBS )eom by 1.25.
For buildings designed 1965 - 1976 and known fo be
designed as public buildings in accordance with the code
of the time, multiply (%NBS Jpem by 1.33 < Zone A
1.2 - Zone B

Nete 2: For reinforced concrete buildings designed between RS
1976-84 multiply (%NBS Ynom by 1.2

Mote 3: For buildings designed prior to 1935 muliiply 2
(%INES Jnom by 0.8 except for Wellingion where the N
factor may be taken as 1.

o

f) '.% {%NBS Ynom

Ceontinued over page
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Table IEP-2  Inillal Evaluation Procedure Step 2 contlnusd

“th
ﬁ'ﬁ

08 B,

2.2 Hesar Fault Scaling Factor, Faclor &
BT 2 18sec, Factord=1

Hazerd Factor, Z, for slie
from HZS1170.5:2004, Tebt

Forpre 1982
For 1892 enwards

§

= ZgslZ
HZ84205:1882 Zone Faster Trom socompanying Fiowe L5800

2.4 Redurn Period Sealing Faelor, Pactor ©

=
&} Building Imporiance Level o~ {
{from NZS1170.0:2004, Table 3.1 and 3.2)

b} Retumn Period Scaling Facior from accompanying Table 3.1

sed z‘iiw a!&iz., ;;xis'zérsg Structurs, 4

£ zaw:
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Table IEP-3  initlal Evaluetion Procedurs Step 2 Page ......
(Reter Table IEF - 1 for Step 7; Tabiz IEP - 2 for Step 2; Table I5F - 4 for Sieps 4, 8 and 6}
Building Name =ef.
Losation By
Direction Considersd:  2) Longituding! b} Trangsverse
{ Choose worse case if ¢fear gf stort. Complete IEP-2 and IEFS foreach i in coubt) Date

eesiment of Performance Achisvement Ratio (BAR)
{;:w: \ppendix B - Secfion B3.2)

31 Plan lrvepularity -
Efftgct on Strucivral Periormanse

Corwnent
tcal lrveaulariy
Efiect on Sfuciural Feriormanss Severe Significant Insigrificant
- §
Facior B % ¢ Odmax 0.7 1
Corunatt
%% &hort Columns
Eifect on Stucivral Performancs o Severe Significani insignificant
Factor CF 0.4 e 0.7 1
Comment

4 Founding Potential

{Estimaie DT and D2 and set D = the lower of the two, or =1.0 i no potendal for pounding)

Lad
T,

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

Neote:
Velues given assume the bullding hes & frame siruciure, For stiff buildings { eg with shear vmiis}, the eifect
of pounding may be reduced by eaé'mg ihe co-gificiont to the fght of the value ¢ applicabie to frame bulidings.
L EFTTY T

Fagtor D1 5 R

Table for Selection of Facior D Severs Significant Insignificant
Separaiion U<Sep<00BH  D05<Ssp<0iH  Seps.0iH
Alignrent of Floois within 20% of Siorey Meight 07 0.8 1
Aligrireent of Floors nol within 20% of Storey Helaht 4 0.7 0.8

b} Factor D2: - E ee' Difference Effect
roprigte velve from Tabls

%?a!;:ie jor Sefeciion of Facior B2 Sevars Significant Insignificant
; 0<Bep<.008H  005<Sep<iH  Sepr.01H
i Height Difference » < Sioravs 0.4 0.7 9

% ’ﬂ’@:ale Diference 2 to 4 Storeys Q.7 Q.8 i

L Hleight Difference < 2 Storevs 1 1 i

>

3.8 Shie Cheracievistics - (Siaf
Effect on Structural Ferforms

[

f ,, landsiide threat, liquetaciion eic)

0.5 max 0.7 1

3.8 Other Faetors
< 3 storeys - Maximum value 2.5,
otherwise - Mexiraum value 1.5, Ne minimum,

Fecord rationale for cholee of Facior B
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