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Contractors
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Misgars - Maritime risk FURTHER TBC
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Kensingtan Development and ather
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nmunication metho d
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Organisational Original Risk
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Mitigation Strategies or Contn
nitro| Effectiven
Likelihood and Consequence

Level One - Governance
Mitigatad by approved safety manageament systems, quality systams,
and quaified persannel.

Evscustion plans need to be robust, stafftrained and drills acour for

all regions twice yaarky]. Opusand Waipsps NAC is s leass holder and
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instructians in the event of an evacuation. Aegionshald current Good
=vacustion flansand have the necessary resources ie. trained

‘evacuation wardens, means of raising alarm, appropriate sprinklers,
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Residual R

to a stable pos
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Business montinuity plan

Staff

mments {if 3
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Tried to amend during MTA update with limited success. 14/12/17 CEQ advised  Jim Lyle
‘written to Minister regarding this issue. 08/05/18 WP meeting see Minutes

AlD64343. Further
Mawigetar Warking Group. AOM to updatz ELT. Navigators report an hazards

part back fram AN required following autcome of the HES Warking Party

Diz cussed at 08 May 2018
mesting | AL064343 | Fizk and

Me=d ta commanes wark an s BOP in the svent of = fir 2 or athar dissctar Tracey Warboys

impacting the aperstional capsbiity of NAC buildng. On ELTageands dor 2018 for HES

Business continuity planning WIP - 2COEM lead® legiclative
requirements.
BLP- Kim
Abbatt?

(15 sbnfibe et e hn e . e pu— ,
Wason {Acsociate Dissctash A dand 1 mesting | A10613.45
masting 40N R . y
F »-- aa - s o .4 b

19,07/ 18 - Dave to contact Auckiand Regional Council for further information and
regart back to Risk & HES WP
7/18 - Dave to contact Auckland Regional Council for furthe rinformation and

report back to Risk & HES WP
A7/ 18 - Dmve to contact Auckisnd Rzgional Councdl for furherinformation and
ack to Rigk & HES WP

Note: Level one risks were
reviewed in full by the Risk & HES
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TITLE: Seismic Assessment of Water Street Offices
ID:
From: Phil Heatley, Strategic Projects Manager

Executive summary/Whakarapopototanga

This report brings to the Working Party’s attention the civil engineer’s May 2018 seismic assessment of
council’s offices at 36 Water Street.

The building(s) are not considered earthquake prone when used as standard commercial offices or as a
‘Level 2 complying building(s)’. However, where there is a post-seismic disaster event effecting
Northland, a Civil Defence ‘Emergency Coordination Centre’ would need to be elsewhere within a Level
4 complying building.

Earthguake risk in Northland is low with no active faults mapped and generally regarded as tectonically
stable.

However, It is recommended that Civil Defence secure an agreement with an outside agency for a
‘Emergency Coordination Centre’, off site but within Whangarei, for use in the unlikely case of such a
seismic event. Furthermore, the Property Team will ensure that when any new council offices are being
constructed consideration is given to the opportunity and the costs of building to Level 4 standard so
they could be used as post-seismic response facilities, if required.

Recommended actions

1. That the seismic performance level of the Water Street building(s) be placed on the operational
risk register noting that they are defined as:

i. Complying for the purposes of office space (non-earthquake prone Level 2 building); and
ii. Non-complying for use by Civil Defence undertaking post-seismic event functions.

2. That when any new council offices are being constructed, consideration be given to the
opportunity and the costs of building to the Level 4 standard making them available for post-
seismic Civil Defence functions.

3. That council’s Civil Defence team secure an agreement with an outside agency for a ‘Emergency
Coordination Centre’ for post-seismic event response, off site but within Whangarei.

ID: A1183133 5
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Background/Tuhinga
The June 2018 Telfer Young valuation of Council offices at 36 Water Street is as follows, separated into
the floors that were occupied by council and IAG Insurance at that time.

Floor Ground to 3 Value of improvements $3,840,000
Land value (apportioned) $1,460,000
Floor 4 Value of improvements $500,000
Land value (apportioned) $190,000
TOTAL $5,990,000

The council offices essentially comprise of two buildings, one being two-storey and the other four-
storey. With the Canterbury Earthquakes in mind, and consequent amendments to the building code,
council has visited the seismic performance of the Water Street offices a number of times over recent
years.

For perspective:

“Earthquake risk in Northland is low with no active faults mapped and generally regarded as
tectonically stable. There is a proven risk of small earthquakes that have caused slight damage in
Northland. However, the risk is lower than the rest of New Zealand

There is an estimated mean return period of 1000 years for an earthquake of VI on the Modified
Mercalli (MM) scale of intensities and 7000 years for an earthquake of VIl on the MM scale in
Whangarei, compared with nine and 42 years respectively for Wellington. Intensities of VI or
greater are those which may start to cause damage to some buildings. A review of natural
hazards information for Northland Region. Institute of Geological & Nuclear Sciences Limited,
May 2004.

Council consideration of seismic performance in 2014
Council received several engineer’s reports on the seismic performance of Water Street between 2011
and 2014. This led to some building strengthening work.

On 25 August, 2014 council’s Economic Development Working Party (EDWP) considered the cost of
further strengthening work, upgrading the building to at least 67% New Building Standard (NBS).
Engineers Richardson Stevens Ltd provided council with a schedule of work required to strengthen the
building to at least 67% NBS. ARCO Group Ltd provided an estimate of $1,100,000 + GST to complete the
necessary work.

At the meeting the EDWP were also privy to a ‘Letter of Comfort’ (attached) from Richardson Stevens
stating that:

“..while the building does not comply with NBS there is no reason to suspect that it would suffer
catastrophic failure in the event of an earthquake. The risk to life safety from its continued use is
statistically much less than other everyday risks which we accept for instance driving motor
vehicles. Grant Stevens, 22" May 2013

ID: A1183133 6
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The EDWP agreed that further strengthening work not be undertaken at that time.

Council consideration in 2019

In May 2018, the Strategic Project Manager engaged civil engineer's RS Eng Ltd to undertake a seismic
assessment of council’s offices at 36 Water Street in order to get a more definitive opinion on the
structure before office renovations were undertaken. Previous reports did not quantify the performance
of the two buildings (two-storey and four-storey) under seismic load when taken together.

The 2018 seismic assessment report is attached. Please note that 36 Water Street as standard
commercial office space is defined as a Level 2 Building as per the Building Code. Should it be considered
for use in a post-earthquake disaster situation it would be defined as a Level 4 Building. This is relevant
due to council’s Civil Defence function.

Building Code level of importance

Clause A3 of the Building Code defines the significance of a building by its importance level {IL), which is related to the

cansequences of failure. There are five levels of importance, considered by the impariance of the building ta sociery:

+ Level 1: Structures presenting a low degree of hazard to life or property, such as walkways, outbuildings, fences and walls,

.

Level 2: Normal structures and struclures nol covered by olher tategories, such as Gmber-Iramed houses, war parking buildings
ar office buildings.
| evel 3: Structures that may cantain crowds, have contents af high value ta the community or pose a risk ta large numbers of

people in close proximily, such as conlerence centres, stadiums and airporl Lerminals,

I evel 4: Quildings that must he operarional immediarely after an earthquake or ather disastraus event, such as emergency

shiellers and hospilal operaling Lhealres, Uiage centres and olher crilical post-disaster infrastruclure,

Lewel 5: Structures whose failure poses a catastrophic risk to a large arca or a large number of people, such as dams, nuclear
facilities or binlngical containment centres,

The required level of seismic performance increases with each level of importance. In general, important structures, such as

haspitals, communications centres and those that provide occupation for many people, are designed for 2 greater level of

earthquake shaking than ordinary commercial structures.

Water Street complying as standard commercial office space

From the 2018 seismic assessment of the building as standard offices - a ‘Level 2 importance’ - both the
four-storey (40% NBS) and two-storey (60% NBS) score above the 34% NBS required by regulations.
Therefore, they are deemed not earthquake prone from the authority’s perspective, that being
Whangarei District Council.

Council can voluntarily upgrade to 67% NBS for Level 2 normal office purposes. In February 2019 a
definitive report was received on what seismic strengthening would be required to bring the four-storey
building above 67% for normal office purpose. The engineer stated that the on the four-storey building:

“_.the lower two levels were designed in 1985 and later in 1986 the upper two levels.
Unfortunately the lovwer tweo levels are not as well reinforced and detailed as the upper two
levels. RSEng, 15" February 20159.

A contemporary estimate to upgrade the four-storey building was calculated from design specifications
within the February 2019 report by ARCO Group. For budgetary purposes, they suggest a range of

ITEM: 3.5
Attachment 1
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between $2.5m and $3.0m with an actual estimate of $2,768,700 + GST. This updates the 2014 estimate
to upgrade the four-storey building at $1,100,000 + GST.

The Strategic Projects Manager was advised that the internal renovations planned in 2018 did not
provide a ‘particular’ opportunity to upgrade the building to a higher seismic performance standard as
much of seismic strengthening work would be external. Hence no seismic strengthening was
undertaken.

For the same reason, further renovations planned for 2019 will not provide a ‘particular’ opportunity to
improve building performance albeit there is some structural work anticipated at the Water Street
entrance, none in the vicinity of the four-storey building.

Water Street non-complying for a post-earthquake Civil Defence role

Both buildings are below the score for a ‘Level 4 importance’ with the four-storey at 22% NBS and the
two-storey at 33% NBS. Above 67% NBS at Level 4 is required for Civil Defence post-seismic event
functions.

Even if council decided to voluntarily upgrade for normal office purposes, the RS Eng Ltd is of the view
that it would be cost prohibitive to go the further step to upgrade any part of the building to a point that
Civil Defence could operate in a post-seismic disaster event. Even if council spent the lesser amount
estimated at $230,000 + GSTon the two-storey for a Civil Defence ‘Emergency Coordination Centre’, the
four storey could fall onto it. In practical terms, the four-storey would need work as well and the cost is
estimated at $2,768,700 + GST.

In Section 8.0 Civil Defence Option within the report, RS Eng Ltd express the following view.

“...it would be uneconomic and unrealistic to strengthen to that level and consideration be given
to siting Civil Defence response elsewhere”. RSEng, 10™ May 2018.

The Strategic Projects Manager understands that Civil Defence can have normal day to day offices at
Water Street alongside other teams, and operate out of the offices during most disaster events.
However, where there is a post-seismic disaster event effecting Northland, a Civil Defence ‘Emergency
Coordination Centre’ would need to be elsewhere in Whangarei or Northland and within a Level 4
complying building.

The Property Team intends to ensure that when any new council offices are being constructed,
consideration be given to the opportunity and the costs of them being built to Level 4 standard so they
can be used as post-seismic event facilities. The extra engineering cost is likely to be considerable so the
location and likelihood of the building being useful would need to be considered.

However, it is recommended that Civil Defence secure an agreement with an outside agency for a
‘Emergency Coordination Centre’, off site but within Whangarei, for use in the case of such a seismic
event.

Attachments/Nga tapirihanga

Attachment 1: 2018 Seismic Assessment of 36 Water Street, Whangarei
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Attachment 2: 2013 Engineer's Letter of Comfort

Authorised by Group Manager

Name: Phil Heatley
Title: Strategic Projects Manager
Date: 04 April 2019
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SEISMIC ASSESSMENT

Northland Regional Council Buildings
36 Water Street, Whangarei
(Lot 2 DP 65220, Pt Allot. 1 Parish DP 5077)

RS Eng Ltd ¢+ 2 Seaview Road, Whangarei 0110 + 09 438 3273 « officec@RSEng.co.nz
Consulting Engineers

ID: A1183133 10



Risk and Health and Safety Working Party ITEM: 3.5
16 April 2019 Attachment 2

RS

Eng

SEISMIC ASSESSMENT

Northland Regional Council Buildings
36 Water Street, Whangarei
(Lot 2 DP 65220, Pt Allot.1 Parish DP 5077)

Report prepared for: Northland Regional Council
Report prepared by: Gary Wood

Report reviewed by: Rachel Wright

Report reference: 15829

Date: 10 May 2018

\ THE
TRUSTED ADVISOR
¥

T1ICASSOCIATION FOR CONSULTING
ACENZ  ANDENGINEERING PROFESSIONALS

Details
Seismic Assessment: Northland Regional Council Buildings: 36 Water St 10 May 2018

oad, Whangarei 0110 » 09 438 3273 + office@RSEng.co.nz
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SEISMIC ASSESSMENT
Northland Regional Council Buildings
36 Water Street, Whangarei
(Lot 2 DP 65220, Pt Allot.1 Parish DP 5077)

1.0 Introduction

On behalf of Northland Regional Council, a seismic assessment has been carried out on the
existing four storey and two storey buildings at 36 Water Street, Whangarei. These buildings have
been subject of earlier seismic assessments and concept strengthening designs. This review has
been requested following changes to the seismic assessment process to confirm the %NBS rating.
The displacement based assessment method has been adopted as new design procedures have
been released by the Concrete NZ - Learned Society.

The Building (Earthquake-prone Buildings) Amendment Act 2016 states that all commercial
buildings for Auckland and Northland obtain a seismic evaluation by 1 July 2032. If the building is
deemed to be under 34%NBS (New Building Standard) and therefore classified as “earthquake
prone” then strengthening works are to be carried out within a further 35 years. Many
organisations including recommendations by New Zealand Society for Earthquake Engineering
(NZSEE) would like to achieve a higher value of at least 67%NBS.

There are two buildings to be reviewed on the site; a four storey and a two storey, which are
connected at an acute angle with a 60mm seismic gap. The four storey building is a reinforced
concrete framed building, with beams and columns supporting unispan concrete floors. The roof
level is also a unispan concrete floor. The foundation consists of pad footings with foundation tie
beams. The building has 1.9m high precast concrete fagade panels between the glazing.

The two storey building is a similarly detailed reinforced concrete framed building with beams
and columns supporting the first fioor concrete floor. The roof is metal clad supported on steel
beams. There are steel portals to the side and front of the building forming a lean-to-structure.
The foundation consists of pad footings with foundation tie beams.

RS Eng Ltd » 2 Seaview Road, Whangarel 0110 + 09 438 3273 + officc@RSEng.co.nz
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2.0 Previous Seismic Assessments

Previous seismic assessments have been carried out for the two buildings with differing levels of

investigations as summarised below:

13 December 2011: ISA (Initial Seismic Assessment) report. This is the first report
undertaken on these buildings. All the building plans were not available, and the
assessment assumed that the lower two levels of the four storey building {1985) were
detailed similar to the upper two levels (1986 plans). It is typical in a design that the lower
levels are at least as well reinforced as the upper levels and often have more detailing with
the increased demand. From this initial review, using the rudimentary IEP (Initial
Evaluation Procedure) the score given was about 67% NBS (1L2).

7 May 2013: Seismic Evaluation: Columns report. As a result of the technical investigation
into the failure of the CTV building in Christchurch, MBIE (Ministry of Business, Innovation
and Employments) requested that all Councils identify potential buildings with non-ductile
columns. As part of this process Aurecon noted that at least some columns of the 34 Water
Street building were non-ductile in nature. This assessment was to verify this result. As
part of this process more plans were discovered (1985) and an anomaly was encountered,
that the lower two levels of the four storey building were detailed with far less reinforcing
than the upper two levels. Scanning of the columns was then carried out to confirm this
scenario. From these findings with a conservative period for the building (T=0.4 seconds)
an initial estimate of 26% NBS (IL2) was given for both buildings with the recommendation
of more detailed analysis using 3D modelling to confirm the building period.

19 June 2013: Seismic assessment with 3D modelling. The 3D modelling yielded a score of
57%NBS (IL2) for the four storey building and a score of 34%NBS (IL2) for the two storey
building due to an unrestrained Water Street frontage column. This was based on capacity
design principles and NZSEE (New Zealand Society for Earthquake Engineering) guidelines
of the time. A structural ductility factor, p of 1.5 with a period, T of 0.76 seconds was used
for the four storey building. A structural ductility factor, p of 2.0 with a period, T of 0.4
seconds was used for the two storey building. Later in 2014 the strengthening work was
carried out for the two storey column and the rating was increased for this building to
58%NBS (IL2).

24 June 2014: Seismic strengthening report. A preliminary strengthening design concept
to at least 67%NBS (IL2) was prepared for the four storey building only. During this
assessment process, the reinforcing at two locations (Level 1 and Level 3) of an external
column was exposed to determine the stirrup spacing at the beam column joint, as no
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design plans of this detailing has been located. The preliminary concept for the
strengthening consisted of a system of braces in one bay on each four external faces of
the building. Piling was required to develop the tension and compression forces. The
option of using BRB (Buckling Restrained Braces) was investigated to improve the
resilience of the building. A preliminary construction costing for this work was given from
Arco Group with a figure of $1,108,891. This figure can now not be relied upon. A new
strengthening design is proposed.

This 2018 assessment is a displacement based approach utilising recent guidelines and tools from
the ConcreteNZ Learned Society. It is similar to the Simple Lateral Mechanism Analysis (SLaMA)
specified to be used as part of a detailed seismic assessment (DSE) for existing buildings as
outlined in the Technical Guidelines for Engineering Assessments (EQ-Assess). A paper on “Drift
Capacity of Lightly Reinforced Soft Storey Structures” has also referred to.

3.0 Scanning and Intrusive Investigations

Scanning of several columns was initially carried out using a profoscope in 2012 and later a
specialised company conducted testing in 2013 with a more sophisticated apparatus which
confirmed the results. The results of the four storey building showed stirrup spacing from 108mm
to 205mm with an average of about 160mm for the lower two levels and an average of about
85mm for the upper two levels. The columns scanned showed 8 vertical bars rather than the 6
detailed on the plans. The results of the two storey building showed stirrup spacing from 138mm

to 209mm with an average of about 158mm.

The beam column joint detailing is not shown on the plans, therefore two intrusive inspections
were done on an external column at Levels 1 and 3, with an external scan at Level 2 of the four
storey building. The results revealed column stirrups as far apart as 420mm at Level 1, 330mm at
Level 2 and 180mm at Level 3.

In summary the results of the scanning and intrusive testing indicated a general lack of

confinement reinforcing in the columns.

4.0 Site Subsoil Class

The site is relatively level about 50m away from the Waiarohia stream bank. Two hand auger
boreholes were carried out. A site subsoil class classification as outlined in NZS 1170.5 a site
subsoil class D will be used in the review, based on the testing results and local knowledge.
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5.0 Displacement Based Review Considerations

This displacement based assessment process reviews the ability of a building to accommodate
horizontal displacement under earthquake conditions. The strengths of the beams and columns
are assessed giving a likely sway mechanism based on the expected weakest members. The
equivalent displacement capacity is compared to the spectual displacement at the effective
period to give a %NBS score. Several items must be considered.

5.1 Column Stirrup Spacing

The measured column stirrup spacing of 420mm far exceeds today’s requirement of h/3 =
133mm, or h/4 = 100mm for a ductile designed beam column joint. Excessive seismic drift could
cause the longitudinal reinforcing to buckle and cracking at the beam column joint. Studies in
relation to the CTV building in Christchurch suggest the interstorey drift reached prior to failure
was in the order of 1.5%. A paper on “Drift Capacity of Lightly Reinforced Soft Storey Structures”
presented at the Ninth Pacific Conference on Earthquake Engineering in April 2011, also reviewed
the column stirrup spacing. Experimental tests were taken on 300mm x 300mm reinforced
columns with stirrups at 300mm centres. This is similar to the four storey building with the 400mm
x 400mm reinforced columns and a 420mm spacing. The worst result was 1.01% drift at the
maximum load. Therefore, from this result the recommended maximum target drift is 1.0%.

In our view the lack of confinement steel in the beam column joint constitutes a critical structural

weakness that requires remediation.

5.2 Pounding

Another consideration is the potential of the two buildings to pound together. The 1985 plans
show a 60mm seismic gap between the two buildings. This appears to have been constructed
correctly from a review of the gap on site. With a 1.0% drift limit the deflection for the 3.6m and
4.32m interstorey heights gives a total of 79mm suggesting the seismic gap is inadequate.
Therefore, to limit drifts to 60mm the maximum allowable drift is 60/76 x 1.0 = 0.76%. The upper
floor level of the two storey building is at the same level of the first floor level of the four storey
building; which is preferable rather than a floor pounding a column.

5.3 Precast Facade Panels
From a review of the 1986 Worley Consultants Ltd calculations the fagade panels have been
designed with a 20mm sliding tolerance and a 10mm clearance at the corners between the panels.
There are unfortunately no plans available to confirm these details. A plan of the panel layout has
however been located from Busck Prestressed Concrete Ltd with a note showing the 20mm gap
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reduced to 16mm. Some of the lower panel gaps have been measured on site and they appear to
be about 15mm. If 15mm is used, then the maximum interstorey drift permitted is 15 /1900 =
0.79% for the four storey building and 15 / 2500 = 0.60% for the two storey building with the
higher panels. This limit is set to prevent panel damage which could cause a falling hazard and to
prevent the potential of a strut mechanism developing and the columns hinging above the panel
causing a short column effect.

The panel fixings are subject to a review for potential brittle failure when the strengthening design
is undertaken.

5.4 Hazard Factor, Z

An amendment to NZS 1170.5:2004 Structural Design Actions on September 2016 reduced the
hazard factor, Z for Northland from 0.13 to 0.10. This has not yet been cited into the Building
Code, but if the lower value is adopted then the %NBS result is increased.

6.0 Displacement Based Analysis Results

The four storey and two storey buildings have been assessed in both directions using the
displacement based assessment method. This is still a rudimentary method, however allows non-
linear approximation of the beam and column strengths and deformation properties. These are
then limited by estimations on the criteria outlined in section 5.

The results are as follows:

Four Storey Building: Grid 2-4
Pounding could occur with more than 0.75% drift. Measured column stirrup spacing as far as
420mm. Panel drift limit is 0.79% (15mm/1900mm).

Result: Target Drift 0.75%: T = 1.7s, 40%NBS (IL2), site subsoil D, Z=0.13
Target Drift 0.75%: T = 1.7s, 52%NBS (IL2), site subsoil D, Z=0.10
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Four Storey Building: Grid B-C
Pounding could occur with more than 0.75% drift. Measured column stirrup spacing as far as
420mm. Panel drift limit is 0.79% (15mm/1900mm).

Result: Target Drift 0.75%: T = 2.4s, 32%NBS (IL2), site subsoil D, Z=0.13
Target Drift 0.75%: T = 2.4s, 41%NBS (IL2), site subsoil D, Z=0.10

Two Storey Building: Grid 7-9
Pounding could occur with more than 0.75% drift.

Panel limit is 0.60% drift (15mm/2500mm panel)

Result: Target Drift 0.60%: T = 0.6s, 46%NBS (IL2), site subsoil D, Z=0.13
Target Drift 0.60%: T = 0.6s, 60%NBS (IL2), site subsoil D, Z=0.10

Two Storey Building: Grid F
Pounding could occur with more than 0.75% drift.
Panel limit is 0.60% drift (15mm/2500mm panel)
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Result: Target Drift 0.60%: T = 0.6s, 46%NBS (IL2), site subsoil D, Z=0.13
Target Drift 0.60%: T = 0.6s, 60%NBS (IL2), site subsoil D, Z=0.10

From these results using the site subsoil D with the soon to be adopted zone factor, Z = 0.10, the
four storey building score is 40% NBS (IL2) and the two storey building score is 60% NBS (IL2). A
broad description 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 Strength | to a New Building Description
(%NBS)
A+ - >100 <1 low risk
A 80 to 100 ' 1to 2 times low risk
B 671079 ' 2to 5 times low or medium risk
C 341066 5 to 10 times " medium risk
D ' 20t0 33 10 to 25 times ' high risk
E ' <20 | more than 25 times | 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.
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7.0 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 NZ$
4219:2009 “The Seismic Performance of Engineering Systems in Buildings”.

This assessment is being carried out as a separate report.

8.0 Civil Defence Option

This report and results have been based on an importance level 2 building (IL2). If the building is
to be used in a post disaster function for Civil Defence, then the building will need to be designed
as an importance level 4 building (IL4) with 1.8 times the seismic load, which reduces the %NBS
value. For the four storey building the score is 22%NBS (iL4), and for the two storey building the
score is 33%NBS (IL4). To achieve a level of 67%NBS (IL4) far more extensive strengthening will be
required. It is our view that it may be uneconomic and unrealistic to strengthen to that level and
consideration be given to siting Civil Defence response elsewhere.

9.0 Strengthening of the buildings

For the two storey building with a score of 60% NBS (IL2), it is expected that strengthening work
to achieve a minimum of 67%NBS (IL2) should not be extensive. The drift was limited due to the
precast panels. If steel braces were installed in both directions, then a score of over 67%NBS can
be achieved. The option of strengthening the columns could also be reviewed.

The four storey building has lower score of 40% NBS (IL2) and more extensive strengthening will
be required. To limit the deflections, steel braces remain the most viable solution. The preliminary
strengthening 24 June 2014 report “Seismic Strengthening 4 Storey Building”, utilised steel
buckling restrained braces (BRB’s) on one bay, full height, on each four sides of the building. Offset
piling was required at the bases to support the column reactions. To reduce the size of the piling,
two bays per side of the building rather than one may be advantageous.

Limiting the drifts with the bracing effectively unloads the beam column joint and therefore the

lack of confinement steel is not as critical.

The preliminary strengthening options for both buildings will be reviewed as part of the next

stage.
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10.0 Summary

A seismic assessment of the two buildings at 36 Water Street, Whangarei has been carried out.
This has included a displacement based method approach. The scores are as follows:

For the four storey building the limiting drift was the existing 60mm seismic gap between the two
buildings. The score is 40% NBS (IL2). The likely strengthening solution will include diagonal steel
braces taken full height of the building in one or two bays on each side of the building, with piling
offset at ground level.

For the two starey building the limiting drift was the precast panel gap. The score is 60% NBS (IL2).
The likely strengthening solution will include a diagonal steel brace in each direction or the

columns strengthened.

These scores exceed the minimum of 34% NBS to not be classified as earthquake prone; however,
to achieve a level of 67% NBS or greater then strengthening work will be required. In our view the
lack of confinement steel in the beam column joint constitutes a critical structural weakness that
requires remediation. If one or both of the buildings are to be used for post disaster Civil Defence
then far more extensive strengthening will be required. It is recommended that the post disaster
Civil defence function be considered being located elsewhere.

11.0 Limitations

This report has been prepared solely for the benefit of Northland Regional Council.
Recommendations and opinions in this report are based on data obtained as previously stated.

The reliance by other parties on the information or opinions contained in the report shall, without

our prior review and agreement in writing, be at such parties’ sole risk.

Prepared by: Reviewed by: ~

Gary Wood /' Rathel Wright
~ Lhartered Professional Engineer
BE(Civil), CPEng, IntPE(NZ), CMEngNZ

Chartered Professional Engineer
NZCE(Civil), BE(Hons)(Civil), CPEng, CMEngNZ

RS Eng Ltd
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1. Building Information

Territorial Authority

Adiding el Four Storey: Northland Regional Council Building
Description
| Street Address 36 Water Street

Whangarei District Council

No. of Storeys

4

Area of Typical Floor
(approx.)

507 m2

including Foundations

Does the building
comprise a shared
structural form or
shares structural
elements with any
other adjacent titles?

Year  of  Design 1985 initial two stories, 1986 with added top two stories.
(approx.)

:JOZ Standards designed | \ /¢ ;,43. 0,064¢

Structural System

Reinforced concrete columns and beams (frame).

No

Key features of ground
profile and identified
geohazards

Approximately 50m away from the Waiarohia Stream.

Previous
strengthening and/ or
significant alteration

Central lower columns strengthened in 1986 as part of upper level

works

Heritage Issues/ Status

Not known

Other Relevant
Information

ITEM: 3.5
Attachment 2
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2. Assessment Information

Consulting Practice

RS Eng Ltd

CPEng Responsible,

including:

e Name

e CPEng number

e A statement of
suitable skills
and experience
in the seismic
assessment of
existing buildings

Documentation
reviewed, including:

e date/ version of
drawings/
calculations

e previous seismic
assessments

Worley Consultants Limited 1985 and 1986 plans, calculations
Previous seismic assessments by Richardson Stevens Consultants
(1996) Ltd

Geotechnical
Report(s)

No

Date(s) Building
Inspected and extent
of inspection

Description of any
structural  testing
undertaken and
results summary

Various

Scanning of columns with profoscope and later carried out by a
specialised firm. Intrusive investigation of two external columns.
Stirrups as far apart as 420mm measured.

Previous Assessment
Reports

13 December 2011, 7 May 2013, 19 June 2013, 24 June 2014

Other Relevant

Information

15829 — 10 May 2018 — Seismic Review: Northland Regional Council — 36 Water Street, Whangarei

ITEM: 3.5
Attachment 2

ID: A1183133

25



Risk and Health and Safety Working Party

16 April 2019

3. Summary of Engineering Assessment Methodology and Key Parameters Used

Occupancy Type(s)
and Importance Level

Offices, Importance Level 2 (IL2) building

Site Subsoil Class

D

For an ISA:

Summary of how Part
B was applied,
including:

o Key parameters
suchas u, Spand F
factors

* Any
supplementary
specific
calculations

For a DSA:

Summary of how Part
C was applied,
including:

e the analysis
methodology(s)
used from C2

e other sections of
Part C applied

An initial displacement based review has been carried out utilising
a Concrete NZ Learned Society speadsheet.

Other Relevant
Information
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4. Assessment Outcomes

Assessment Status
(Draft or Final)

| Final

Assessed %NBS Rating

40% NBS (IL2) at present

Seismic Grade and
Relative Risk (from Table | C
A3.1)
For an ISA:
Describe the Potential
Critical Structural
Weaknesses

Does the result reflect
the building’s
expected behaviour,
or is more
information/ analysis
required?

If the results of this
ISA are being used for
earthquake prone
decision purposes,
and elements rating
<34%NBS have been
identified:

Mode of Failure and Physical
Consequence Statement(s)

Engineering Statement of
Structural Weaknesses and

Location

For a DSA:

Comment on the
nature of Secondary

Structural and Non-
structural elements/
parts identified and

The stairs are steel framed and are expected to have some ductility.
This can be reviewed as part of the strengthening design. Non-
structural elements are being reviewed as a separate report. The
seismic gap between the fagade precast panels has been critical in
the review. The drift has been reduced accordingly.

assessed
Describe the Potential of pounding between buildings.
Governing Critical Narrow gaps between the panels. Stirrup spacing on columns too

Structural Weakness

wide. Drift limited.

If the results of this
DSA are being used
for earthquake prone
decision  purposes,
and elements rating
<34%NBS have been

Statement of | Mode of Failure and Physical

Weaknesses and

Engineering

Structural Consequence Statement(s)

Location
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identified
Parts)

(including

|

(optional
purposes)

Recommendations

for

EPB

To achieve a score of over 67%NBS then strengthening works will be
required. These could be braces to reduce the deflections.
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1. Building Information

Building Name/ . . g eious
Descriphion Two Storey: Northland Regional Council Building
Street Address 36 Water Street

Territorial Authority Whangarei District Council

No. of Storeys 2

Area of Typical Floor 254 m2

(approx.)

Year of  Design 1085

(approx.)

:’Z Standards designed NZS 4203: 0.064g

Structural System

Reinforced concrete columns and beams (frame).
including Foundations cretee ( )

Does the building
comprise a shared
structural form or
shares structural
elements with any
other adjacent titles?

No

Key features of ground
profile and identified | Approximately SOm away from the Waiarohia Stream.

geohazards

Previous
strengthening and/ or
significant alteration

Central column at Water St frontage strengthened with a roof
restraint

Heritage Issues/ Status | Not known

Other Relevant
Information
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2. Assessment Information

Consulting Practice

RS Eng Ltd

CPEng Responsible,
including:

e Name

e CPEng number

e Astatement of
suitable skills
and experience
in the seismic
assessment of
existing buildings

Documentation
reviewed, including:

e date/ version of
drawings/
calculations

e previous seismic
assessments

Worley Consultants Limited 1985 plans, calculations
Previous seismic assessments by Richardson Stevens Consultants
(1996) Ltd

Geotechnical
Report(s)

No

Date(s) Building
Inspected and extent
of inspection

Description of any
structural  testing
undertaken and
results summary

Various

Scanning of columns with a profoscope and later carried out by a
specialist firm. Stirrups found typically at 160mm spacing.

Previous Assessment
Reports

13 December 2011, 7 May 2013, 19 June 2013

Other Relevant
Information
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3. Summary of Engineering Assessment Methodology and Key Parameters Used

Occupancy Type(s)
and Importance Level

Offices, Importance Level 2 (IL2) building

Site Subsoil Class

D

For an ISA:

Summary of how Part
B was applied,
including:

e Key parameters
suchaspy, Spand F
factors

e Any
supplementary
specific
calculations

For a DSA:

Summary of how Part
C was applied,
including:

e the analysis
methodology(s)
used from C2

e other sections of
Part C applied

An initial displacement based review has been carried out utilising
a Concrete NZ Learned Society speadsheet.

Other Relevant
Information
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4. Assessment Outcomes

Assessment Status

(Draft or Final)

Final

Seismic
Relative Risk (from Table
A3.1)

Assessed 26NBS Rating

60% NBS (IL2) at present

Grade and

For an ISA:

Describe the Potential
Critical Structural
Weaknesses

Does the result reflect
the building’s
expected behaviour,
or is more
information/ analysis
required?

If the results of this
ISA are being used for
earthquake prone
decision purposes,
and elements rating
<34%NBS have been
identified:

of | Mode of Failure and Physical
Consequence Statement(s)

Engineering Statement
Structural Weaknesses and

Location

For a DSA:

Comment on the
nature of Secondary

Structural and Non-
structural elements/
parts identified and

The stairs are steel framed and are expected to have some ductility.
They will be reviewed as part of the strengthening design. Non-
structural elements are being reviewed as a separate report. The
gaps between the fagade panel has caused the available drift to be
limited.

assessed
Describe the | Potential of pounding between buildings.
Governing Critical

Structural Weakness

Gaps between the panels too small. Stirrup spacing on columns too
wide. Drift limited.

If the results of this
DSA are being used
for earthquake prone
decision purposes,
and elements rating
<34%NBS have been

Engineering Statement of Mode of Failure and Physical

Structural Weaknesses and | Consequence Statement(s)

Location
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Identified
Parts)

: -
{including

{optisnal
purposes)

Recommendations

for

EPB

To achieve a score of over 67%NBS then strengthening works will be
required. These could be braces to reduce the deflections or
strengthening of the columns.
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Richardson-Stevens

ile: 11063 CONSULTING ENGINEERS

22 May 2013

The Manager

Northland Regional Council
Private Bag 9021
WHANGARE! 0148

Attention: Mr Malcolm Nicholson
Dear Malcolm

Seismic Capacity of Council Office Buildings
Water Street Whangarei

Further to our reporting of 7 May 2013 we write to give some perspective on risk to life safety arising
from working in the building. Our investigation and report noted that between the time of design and
today there have been changes to the ductility detailing requirements with the result that the original
1985 design achieves a low percentage of New Building Standard (NBS) with respect to seismic capacity.
The minimum percentage of NBS capacity arrived at is based on the assessment of ductility achieved.
Originally the building was designed to be fully ductile which would imply a ductility factor of 3 plus.
Since the columns reinforcement does not meet NBS our analysis has conservatively used a ductility
factor of 1.25 which is the code value for nominal ductility. In fact the building will probably achieve
somewhere between these values and if it were considered to have limited ductility then the capacity
achieved would be 42% of NBS.

When considering the life safety risks to your building and occupants arising from an earthquake, it is
useful to look at how similar buildings fared in the Christchurch earthquake. The Structural Engineering
Society SESOC has issued an interim design guide following investigation into the performance of
conventional structural systems in Christchurch. This guide notes that Moment Resisting Frame (MRF)
Building designed in the 1980 “performed as expected “and “Capacity design principles appeared to
work well with damage concentrated in beam hinges as expected”. There were no collapses of MRF
buildings but many have experienced irreparable damage. It is of note that the earthquakes
experienced were up to a 1 in 2,500 year event while the building code specifies a design level of 1 in
500 year event for most buildings. It is also relevant that the detailing provisions for minimum bar size
and spacing are applicable New Zealand wide although Northland Is recognized as having lower
seismicity. This lower seismicity is recognized in the severity of the code prescribed earthquakes but not
the detailing provisions.

To summarise, while the building does not comply with New Building Standard there is no reason to
suspect that it would suffer catastrophic failure in the event of an earthquake. The risk to life safety
from its continued use is statistically much less than other everyday risks which we accept for instance
driving motor vehicles.

Yours sincerely %

Gr#&nht Stevens
Richardson Stevens Consultants (1996) Ltd

2 Seaview Rd, Whangarei 0110, Ph 09 438 3273, Fax 09 438 5734, email engineers@richardsonstevens.co.nz
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TITLE: Business with the Public Excluded

Executive Summary

The purpose of this report is to recommend that the public be excluded from the proceedings of this
meeting to consider the confidential matters detailed below for the reasons given.

Recommendations

1. That the public be excluded from the proceedings of this meeting to consider
confidential matters.
2. That the general subject of the matters to be considered whilst the public is excluded,

the reasons for passing this resolution in relation to this matter, and the specific
grounds under the Local Government Official Information and Meetings Act 1987 for
the passing of this resolution, are as follows:

Item No. Item Issue Reasons/Grounds

4.1 Briefing to Working Party The public conduct of the proceedings would be likely
to result in disclosure of information, the making
available of the information would be likely to
prejudice the maintenance of the law, including the
prevention, investigation, and detection of offences,
and the right to a fair trial s6(a) and the withholding
of which is necessary to protect the privacy of natural
persons, including that of deceased natural persons
s7(2)(a).

Considerations

1. Options

Not applicable. This is an administrative procedure.
2. Significance and Engagement

This is a procedural matter required by law. Hence when assessed against council policy is deemed
to be of low significance.

3. Policy and Legislative Compliance

The report complies with the provisions to exclude the public from the whole or any part of the
proceedings of any meeting as detailed in sections 47 and 48 of the Local Government Official
Information Act 1987.

4. Other Considerations

Being a purely administrative matter; Community Views, Maori Impact Statement, Financial
Implications, and Implementation Issues are not applicable.
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