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Executive Summary and Recommendations

Structex has been engaged to complete a detailed engineering evaluation of the
Airways ADC2 Building at Sir William Pickering Drive, Christchurch. This report
summarises our quantitative assessment of the building, which supersedes our initial
qualitative IEP assessment, dated 20 February 2012.

Structex have separately analysed the available primary and secondary structural
systems for earthquake loading across and along the building using standard elastic
loadings of AS/NZ1170.5 and general equivalent static analysis methods for force
distribution. The seismic assessment of the building components has been completed
in accordance with New Zealand Society for Earthquake Engineering (NZSEE)
guidelines. The building has been assessed based it being Importance Level 2.

In summary, the building as it currently stands has a seismic strength of at least
70% New Building Standard (NBS), and is therefore not considered
Earthquake Prone, confirming the Initial Evaluation Procedure (IEP) estimation of
seismic strength. The above-calculated building strength is limited by the in-plane
bending capacity of the ground floor north and south wall piers. These elements
could be considered secondary when compared to the main internal shear walls,
which attract far greater seismic load. These primary walls have a calculated
strength of 97% NBS, limited by bending capacity of the wall between grid 8 and 9
indicated by the plan of Appendix C. This assessment effectively supersedes our
initial IEP strength prediction due to being more precise.

We have assessed the base connections of all panels for sliding or “shear friction”
strength, which in some case proved to be lower than the limiting values given
above. However we have considered the prospect of load shedding to other elements
to potentially happen for a system like this in reality and therefore consider shear
friction of individual elements to be non-governing compared to section capacities.
See the summary calculations spread sheet in Appendix E for more information.

From a review of existing drawings and visual inspections of the building no critical
structural weaknesses were identified. Site conditions appear to be good, with no
signs of weakness such as lateral spread or liquefaction.

Repairs to restore pre-earthquake conditions to the building have been undertaken
prior to the release of this report. This included crack injection works to the first floor
beam and floor system rib elements and the fagade panels, as well as suspended
ceiling reinstatement and painting works.

Strengthening is not necessary to meet code requirements and may not be required
in any subsequent future building consent. However, strengthening could be
adopted, with the desired level to be discussed with the building owner, insurer and
Christchurch City Council,
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1 Introduction

1.1 Report Outline

Structex has been engaged to complete a detailed engineering evaluation (DEE) for
the ADC2 Building at the Airways Technology Park, Sir William Pickering Drive,
Christchurch. The evaluation was undertaken in accordance with guidelines prepared
by the Post-Canterbury earthquake Engineering Advisory Group (EAG) “Guidance on
Detailed Engineering Evaluation of Earthquake Affected Non-residential Buildings in
Canterbury”. At the time of writing this report, these guidelines were in draft format
(revision 7, released through CSG, 16™ May 2012) and under review with the
Ministry of Business Innovation and Employment (MOBIE).

This report is intended to be read as an addendum to the IEP Summary Report
previously issued by Structex dated 20 February 2012. The scope of this report is to
summarise our findings from the quantitative assessment and more specifically this

report:

(@) Highlights Building Act requirements and the Christchurch City Council policy
for earthquake-prone buildings

(b) Outlines the level of additional investigations undertaken following the
gqualitative assessment and where information was obtained

(c) Summarises in detail the existing building, the construction, and structural
systems

(d) Summarises the type of analysis undertaken

(e) Presents the quantitative analysis results of the building’s seismic strength
relative to New Building Standard (NBS), commonly referred to as “current

code”
(f) Identifies and quantifies critical structural weaknesses where present

(g) Makes recommendations for seismic strengthening where appropriate

Due to the technical nature of this assessment, this report is written using
engineering terms and elaborated on within reason. Additional commentary for a
non-engineering audience has been used where we think additional clarity or
explanation is of use, this is indicated by italics as the last paragraph in the referring
section.
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1.2 Scope of Investigation

Our quantitative detailed engineering evaluation has been undertaken in accordance
with New Zealand Society for Earthquake Engineering (NZSEE) guidelines
“"Assessment and Improvement of the Structural Performance of Buildings in
Earthquakes” dated June 2006.

Our building evaluation has been based on the following information:

(a) Further inspections of the buildings carried out following the release of the IEP
summary report and during general earthquake repairs, which included:

= Closer investigation of the structural elements within the ceiling space,
including connection where possible

" Inspection of a selection of wall elements after linings were removed during
repair work

(b) Full structural and architectural drawings obtained from the Christchurch City
Council Property Files and the original building designers

(c) The previously released IEP Summary Report issued by Structex dated 20
February 2013

(d) The interim damage report for the Airways Technology Park Buildings by
Structex

Non-structural aspects fall outside the scope of this report and have not been
covered by this investigation and assessment. These include, but are not limited to,

the following:

. An electrical safety review
. A fire safety review
= A weather tightness assessment

These items should be inspected and assessed by qualified trades people or
specialists prior to any repair or strengthening works being carried out. We request
such persons be instructed to identify loose and/or inadequate fixings, and to notify
the engineers if these are found.

E‘ Version 1 Page 6 of 25
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2 Building Description

2.1 Details

Building name: ADC2

Address: Sir William Pickering Drive, Christchurch

Building use: Commercial

Storeys above ground: 2

Storeys below ground: N/A

Roof construction Lightweight steel roofing and cold formed steel
purlins on steel portal frames or beam
members

Wall construction: Reinforced concrete panels

Suspended Floor construction: Interspan concrete floor system on a
reinforced concrete beam/column framework

Subfloor construction: N/A

Foundation construction: Reinforced concrete shallow pad and strip
footing foundations

Year built: 2006

Approx. floor area: 1700 m?

Building Importance: 2 (NZ51170.0) for occupancy less than 300

Alterations: Possible minor internal fit-out alterations

affecting structure

Structex provides further description and background of the building in the
previously released Interim Earthquake Damage Report.

2.2 Structural System

= Gravity System:

The first floor is constructed of Interspan concrete flooring system supported by
concrete beams and columns forming a framework that spans in an east-west
manner. The first floor supports the lighter steelwork roof and portal frames above
which span in the same direction. A roof level interspan floor is located on the
eastern wall line that is used to support plant. This floor spans onto a larger steel
beam and structural walls in the vicinity.

= Lateral System:

Lateral forces acting on the main building are primarily resisted by the main internal
concrete shearwalls and the fagade panels. The internal concrete framework and
steelwork roof portals help to resist load acting across the building in the east-west
direction.
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3 Seismic Assessment

3.1 Qualitative Assessment

Our previous qualitative assessment estimated the building strength as 64% NBS,
indicating that it was considered unlikely to be earthquake prone. This estimate was
based on the Initial Evaluation Procedure (IEP) from the New Zealand Society for
Earthquake Engineering (NZSEE) “Assessment and Improvement of the Structural
Performance of Buildings in Earthquakes” guidelines (June 2006), assuming an
importance level 2 building.

This procedure provides an estimate of building seismic strength, relative to New
Building Standard (NBS), based upon the buildings age, type of construction, and
any known structural deficiencies. This procedure is used primarily for the purposes
of assessing whether a further, more detailed quantitative assessment is required.

Structex have been engaged to progress with a quantitative assessment to calculate
the seismic strength of the building in terms of current code standards in a more
precise manner. The description and findings of our quantitative evaluation are
summarised in the following section.

3.2 Quantitative Seismic Strength Analysis

A seismic analysis of the building was undertaken in accordance with the seismic
loadings standard NZS1170.5:2004. The building has been modelled using the
ETABS seismic modelling software with loadings taken from the equivalent static
method to predict the seismic response. Elastic seismic loadings were applied to the
structure, meaning all calculated element strengths are relative to this level of load.
This is a conservative method as the age of the building and observed detailing
suggests some inelastic behaviour could occur to a degree.

All strength assessments were undertaken using appropriate current material
standards and first principles. The NZSEE guidelines were used in conjunction, and in
particular for recommendations on strength reduction factors to produce ‘probable’
strengths.

The original concrete strength of 30MPa stated on the structural drawings was
assumed and multiplied by a factor of 1.5 (consistent with NZSEE guidelines
accounting for strength increase over time) to give 45MPa, which was used in the
analysis. From observation of the exposed concrete elements, the general condition
of the concrete gave little evidence to reduce this assumed strength.

The probable yield strength of the reinforcing steel was estimated with the use of the

NZSEE guidelines at 540Mpa for grade 500 reinforcing.

AS/NZS1170.5:2005 was used to determine the applied loads to the building,
assuming the following:

" A zone factor (Z) of 0.3 in accordance with changes to Section Bl of the
Building Code, on the 19th May 2011

= Importance Level 2

. Subsoil class D
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. Structural ductility factor of 1.25 for evaluation of the concrete and steelwork
systems, and 2 for strength evaluation of foundations in bending

We note that while the Building Act “deems a building earthquake prone if its
ultimate strength capacity is exceeded in a moderate earthquake, and the building
would be likely to collapse”, the NZSEE guidelines and CCC policy refer to a
percentage of New Building Standard (%NBS). Currently 33% of NBS has been
adopted as the threshold below which a building is considered earthquake-prone.
The ultimate limit state capacity of the building has been assessed as a percentage

of NBS to allow comparison.

The analysis undertaken is a process of effectively reverse engineering the structure
to quantify the seismic strength of each element of the building or ‘link in the chain’.
Once the strength of each 'link’ has been calculated, engineering judgement can be
used to identify expected collapse (localised or global) scenarios and the level of
‘current code design earthquake’ at which this may occur.

We also note that the design level earthquake was increased on 19 May 2011 by
36%. This ‘raised the bar’ of what we compare the existing seismic strength to.
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3.3 Analysis Results

Primary elements in the seismic load paths have been quantified to enable
comparison with the expected demand based on the full current code design
earthquake. This gives the strength as a percentage of ‘New Building Standard’
(NBS). The table below provides a condensed summary of the results below. Note
that the table compares evaluated strengths to loading demands in both orthogonal
directions of earthquake shaking.

Building Element Strength Summary:

Strength relative to ‘New Building
Standard’ (NBS) Governing Element in
Structural System Along Direction EQ | Across direction EQ | System / notes:
(North-South) (East-West)
Primary internal shear walls, In o o Member bending of panel
Plane, ground floor +100% 97% P38 between grids 8 & 9
Primary internal shear walls, In o o Shear friction of P37
Plane, first floor 95% +100% base
Facade panels, ground and first o 0 Bending capacity of P30
floor combined 70% 76% and P13 piers
Low level of seismic load
Concrete frames, ground to N/A +100% attracted - gravity loads
first floor £
are likely to govern
Steel portal frames, first floor N/A +100%
only
Roof bracing system +100% +100% Tension of RB32 braces

The building strength classification is governed by in-plane lateral force resistance of
the north and south fagade panels, which at this stage are limited by the bending
strength of the reinforced concrete pier sections of P30 and P13.

The fagade panels could be considered secondary to the main internal shear wall
elements that attract a far greater percentage of the overall load in our modelling
analysis. The strength of these primary walls is limited to the bending capacity of
panel P38 at 97% NBS.

Where appropriate, we have ignored shear friction demands on individual elements
limiting strength as a certain amount of load shedding to other elements would occur
under real earthquake loading conditions. This is particularly apparent when multiple
elements exist along a gridline or in cases where wall elements are closely enclosed
by concrete columns and would engage them in sharing friction requirements. This
load shedding could be modelled in a more detailed modal analysis or push-over
evaluation - therefore, we would consider the overall strength indications found from
our two dimensional analysis to be a lower bound.

In summary, this quantitative assessment shows the relative strength of the building
to be at least 70% NBS, and greater than 33%NBS, which agrees with the initial
strength estimate of the IEP assessment. Hence, we do not consider the building to
be ‘earthquake prone’ or an earthquake risk in its current condition as defined by the
New Zealand Building Act.
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3.4 Expected Damage

Earthquake damage repairs have been undertaken for the ADC2 building prior to the
release of this report. However, from a review of the structural drawings and our
understanding of the structural system based on visual non-intrusive inspections we
would expect damage to the following areas after any additional major seismic
events:

. General concrete cracking to frame and panel members, particularly the
suspended floor ribs as previously experienced

. Internal fit-out and lining damages, particularly the suspended ceiling

" Cracking or misalignment of the floor slab

" Possible minor settling of the foundations

3.5 Critical Structural Weaknesses

From a review of our schematic drawings and visual inspections of the building, no
critical structural weaknesses were identified.
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4 Building Performance in recent Canterbury Earthquakes

4.1 Earthquake Damage

See the previously released Interim Earthquake Damage Report by Structex,
covering the Airways ADC1, ADC2 and Andy Herd Buildings on Sir William Pickering
Drive. The interim report, along with further observation on site, indicates the

following general damage:

= Concrete cracking to the underside of the suspended first floor interspan ribs
and primary concrete beams.

= Concrete cracking of the facade panels at points of known stress risers such as
window frame corners

= Suspended ceiling grid damage and localised failures leading to dropping of
tiles

. Minor damage to partitions and internal wall linings

" Damage to linings around the seismic joint at the interface with the ADC1
building

The Interim Earthquake Damage Report includes a representative photo catalogue;
hence photos are not re-produced in this document. These photos are not meticulous
or comprehensive records of all damage but have been included to provide an
indication of the damage.

4.2 Review of Building Performance

In general, the ADC2 building has performed well in light of the recent Canterbury
earthquakes. This is due to the favourable combination of the low rise, simple
building construction and its young age, generally resulting in good detailing of
structural elements. The-surrounding ground and area has shown no signs of seismic
weakness such as liquefaction or lateral spread.

Some noticeable hairline cracking in the concrete wall panels has been observed,
which have mainly formed at points of obvious “stress-risers” such as door opening
corners. It is possible that some cracks have been there since construction and
installation due to normal drying shrinkage and the stresses of lifting. Earthquake
shaking may have resulted in further opening of these cracks, but Structex has
observed none that present loss of strength or other causes for concern. Cracking of
this nature has been repaired by way of epoxy injection.

Non-structural elements within the building have been damaged as a result of
movement of the superstructure. Internal lining damage such as has been observed
in the ADC2 building has been widely viewed across Christchurch following the
recent earthquake events and would be considered minor in this case. The
suspended ceiling has shown localised failures mainly due to the movement
incompatibilities between the building’s overall structural system and the ceiling grid,
resulting in squashing of the grid lines and subsequent falling of ceiling tiles or
damages around restraint points.

4.3 Safety & Occupancy

To date, the observed damage to the building does not appear to indicate any
appreciable degradation in strength to the structure or imminent hazards to the
occupants, and our quantitative assessment has confirmed the building to be not
considered earthquake-prone.

Page 12 of 25
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5 Earthquake Repairs and Temporary Support

5.1 Temporary Securing Measures

No areas were observed that required temporary securing measures for aspects of
the building that presented an immediate hazard or limit further damage.

5.2 Repairs

Repairs have been previously suggested in the Interim Earthquake Damage Report
for the damage viewed, and subsequently specified for and completed by a
contractor prior to the release of this engineering evaluation report.

5.3 Strengthening to 100% NBS

The repairs completed to date were required to restore the building to its pre-
earthquake damaged condition. Any seismic strengthening would be additional to
this and is beyond the scope of this quantitative assessment.

As the building is not considered to be earthquake prone, additional seismic
strengthening is not a statutory requirement as part of the earthquake repairs on the
site requiring building consent.

Version 1 Page 13 of 25
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6 Recommendations

6.1 Damage and Safety

We believe the current observed damage to the superstructure did not significantly
reduce the seismic strength of the building. The structural damage seems confined
mainly to basic cracking of the reinforced concrete elements of the building, which is
to be expected in large earthquakes and in this case would be considered only
minor. Repairs for this type of damage have already been undertaken.

Our quantitative assessment has confirmed the building to be not considered
earthquake-prone. We see no obvious reason to restrict occupancy in the buildings’
current state, but recommend that occupancy be reassessed following any significant
earthquakes.

6.2 Repairs and Temporary Support

Repairs to restore pre-earthquake conditions to the ADC2 building have been
completed to date.

As the building is considered not earthquake-prone, any building consent required
for repairs or future alterations will not need to include strengthening as required by
the Christchurch City Council’s Earthquake-Prone Building Policy at this stage.

Strengthening is not necessary to meet code requirements but could be
implemented. The level of any strengthening desired should be discussed with the
building owner, insurer and Christchurch City Council. Once the level of
strengthening has been agreed and any other specified alteration work has been
defined, we can finalise the design and document the work for Building Consent.

6.3 Further Assessment and Investigations

The result of our quantitative analysis has confirmed the original IEP analysis result
that building is not considered earthquake prone. Therefore we believe no further
investigation is required to further confirm this result.

If strengthening is considered, further structural investigation, including intrusive
investigation, is required. Further levels and verticality readings should be taken to
confirm if any further movement has occurred compared to data already collected.

We recommend that the building be visually inspected following any subsequent
significant earthquakes.
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Appendix A: Christchurch City Council Compliance Schedule

This section highlights statutory requirements concerning existing and earthquake-
prone buildings as laid out in the Building Act 2004, Building Code, and the
Christchurch City Council’s Earthquake-prone Building Policy 2010.

A.1 Building Act Requirements

The Building Act 2004 came into force on 31 March 2005 along with the Building
Regulations. In considering the structure of existing buildings the relevant sections
of the Act are as follows:

Section 124 - Powers of territorial authorities in respect of dangerous, earthquake-
prone, or insanitary buildings

If the Territorial authority is satisfied that a building is dangerous or earthquake
prone, the Territorial Authority may:

(a) Putup a hoarding or fence to prevent people approaching the building;

(b) Place a notice on the building warning people not to approach the building, or

(c) Give written notice requiring work to be carried out on the building to reduce or
remove the danger.

Section 122 - Meaning of earthquake-prone building

This section of the Act deems a building earthquake prone if its ultimate strength
capacity would be exceeded, and the building would be likely to collapse causing
injury or death, in a "moderate earthquake”. The size of a "moderate earthquake” is
defined in the Building Regulations as one third the size of the earthquake used to
design a new building at that site.

Section 112 - Alterations to Existing Buildings

This section requires that after any alterations, the building shall continue to comply
with the structural provisions of the Building Code to at least the same extent as
before the alteration. This means that alteration work cannot weaken the building.
Additional building strength would therefore be required where structural elements
are to be removed or weakened, or additional mass to be added. The building will
also need to be assessed in terms of the egress from fire, and access for persons
with disabilities provisions of the Building Code and upgraded to comply, as nearly as
is reasonably practicable.

Section 67- Waivers and Modifications

This section allows the Territorial Authority to grant a Building Consent subject to
waivers or modifications of the Building Code. The Territorial Authority may impose
any conditions they deem appropriate with respect to the waivers or modifications.

The Building Act was also altered by the Canterbury Earthquake (Building Act) Order
2010, which, amongst other things, gave additional powers to the Territorial
Authorities, extended the definition of a dangerous building and extended the
Schedule 1 list of building work exempt from Building Consent.
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A.2 Christchurch City Council (CCC) Requirements for Earthquake-Prone
Buildings

The Christchurch City Council adopted a new policy for earthquake-prone buildings in
September 2010.

The policy reflects the Christchurch City Council’s determination to reduce
earthquake risk to buildings and ensure that Christchurch “is a safe and healthy
place to live in” and may be viewed on the CCC website.

In summary, the relevant items of the policy are as follows:

(a) Buildings are assessed using the New Zealand Society of Earthquake
Engineering (NZSEE) guidelines with applied loadings from AS/NZS 1170.5 and
are classed as earthquake prone if its strength is less than 33% of the applied
loading from the loading standard AS/NZS 1170.5.

(b) It outlines the Council’s approach to earthquake-prone buildings including
identification, prioritisation, timeframes and implementation. In general,
Importance Level 4 buildings (Post-disaster facilities, as defined by
AS/NZS1170) will have 15 years from 1 July 2012 to either be strengthened or
demolished. Importance Level 3 (crowd or high value) buildings will have 20
years and Importance Level 2 (normal) buildings will have 30 years. There are
also additional triggers for requiring assessment and strengthening work to be
undertaken at an earlier stage (including “significant” alterations or earthquake

damage).

(c) The Council has a commitment to maintaining the intrinsic heritage values of
Heritage buildings and has some discretion with regards to strengthening levels
and methods. Each building will require discussion with Council Heritage team
and Resource Consent prior to any strengthening or repair works being
undertaken.

To date the Council has identified 67% of New Building Standard (NBS), or current
Code, as the required level for strengthening of earthquake-prone buildings.
However, the council may allow strengthening to levels between 33% and 67%, on a
case by case basis, taking into account the following:

The cost of strengthening

Building use

Level of danger presented by the building
How much the building has been damaged

For buildings with a damaged building strength >33% of current code, it is
recommended (but not required) that the building also be strengthened.

A.3 Recent Seismicity Changes for Christchurch

As a result of new information from the recent Canterbury earthquakes, changes
have been made to Section Bl of the Building Code, increasing seismic code levels
within areas covered by the Christchurch City, Selwyn District and Waimakariri
District Councils. Such changes include:

. Increasing the zone hazard factor (Z) in AS/NZS1170.5 from 0.22 to 0.3, and
serviceability limit state risk factor (Rs) from 1.25 to 1.33.
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" Replacing Section 5 of NZS3604:1999 with NZS3604:2011 Section 5, adopting
Earthquake Zone 2.
These changes came into effect on the 19" May 2011 and are interim code levels

pending further seismological study and investigation. For further information on
seismicity changes please refer to: http://www.dbh.govt.nz/bl-structure-urgent-

changes-results

A.4 CERA Requirements

The CCC Earthquake Prone Building Policy has been somewhat superseded by CERA
who have wide-ranging powers on these matters. CERA have currently given us
verbal advice that the period within which they would require reporting of strength
via a detailed engineering assessment (DEE) is no later than 30 June 2014. Official
requirements for supplying a DEE to CERA will be contained in a letter sent to
building owners in due course.
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A.5 Ministry of Business, Innovation & Employment Policy

Managing earthquake-prone buildings — policy decisions - Department of Building an... Page 1 of 3

help with PDF files
Find out more »

Managing earthquake-prone buildings — policy decisions
On this page

+ Key decisions
« Consultation process and submissions received

The Government has decided to introduce legislation to change the system for managing
earthquake-prone buildings.

The changes follow recommendations by the Canterbury Earthquakes Royal Commission and a
comprehensive review (including consultation) by the Ministry of Business, Innovation and
Employment (MBIE).

Many earthquake-prone buildings in New Zealand are not being managed in a consistent, timely
and cost effective way. A clear view has emerged that the current system is not achieving an
acceptable level of risk in terms of protecting people from serious harm in moderate earthquakes.

The new system is designed to strike a better balance between protecting people from harm in an
earthquake and managing the costs of strengthening or removing earthquake prone buildings.

It will give central Government a greater role in providing leadership and direction in relation to
earthquake-prone buildings, to make better use of the resources and capability of central and

local government.

Back to top

Key decisions

+ To identify those that are earthquake-prone, territorial authorities will have to complete a
seismic assessment of all non-residential buildings and all multi-unit, multi-storey
residential buildings in their areas within five years of changes to the new legislation taking

effect.
« All earthquake-prone buildings will have to be strengthened, or demolished, within 20 years

of the new legislation taking effect (i.e. assessment by territorial authorities within five years
and strengthening within 15 years of assessment).

http://www.dbh.govt.nz/epb-policy-review 26/08/2013
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Managing earthquake-prone buildings — policy decisions - Department of Building an... Page 2 of 3

« A publicly accessible register of earthquake-prone buildings will be set up by MBIE.
Certain buildings will be prioritised for assessment and strengthening such as:
= buildings likely to have a significant impact on public safety,e.g. those with potential

falling hazards
= strategically important buildings,e.g. those on transport routes identified as critical in

an emergency.
Owners of some buildings will be able to apply for exemptions from the national timeframe
for strengthening. These will be buildings where the effects of them failing are likely to be
minimal and could include farm buildings with little passing traffic.
Owners of earthquake-prone category 1 buildings (listed on the register of historic places
under the Historic Places Act 1993) and those on the proposed National Historic
Landmarks List, will be able to apply for extensions of up to 10 years to the national

timeframe for strengthening.

The Government intends to introduce legislation to amend the Building Act (2004) into Parliament
later this year. If the Bill is passed into law, it is likely there will be a transition period before the
law takes effect while detailed implementation issues are worked through. MBIE will be working
with Territorial authorities and engineers on implementing these changes.

Read the Minister for Building and Construction’s media release on the Beehive
website ©

Read Questions and Answers about the changes to the earthquake-prone building
system [PDF 91 KB, 5 pages]

* Read the summary of submissions [PDF 122 KB, 20 pages]

Read Volume 4 of the Royal Commission’s final report

Read the Cabinet Paper [PDF 1.1 MB, 40 pages] which relates to these decisions
Read the Regulatory Impact Statement [PDF 431 KB, 33 pages]

Read the Minute of Decisions [PDF 683 KB, 7 pages]

‘Back to top

Consultation process and submissions received

The Government consulted on its proposals to change the system. The consultation document,
‘Building Seismic Performance’, outlining proposals to improve the system for managing
earthquake-prone buildings, was released on 7 December 2012, with a closing date for

submissions of 8 March 2013.

The consultation proposals arose from the Royal Commission’s recommendations and MBIE's

review.

« Read details of the consultation that closed on 8 March 2013 »
+ Read about the MBIE review »

http://www.dbh.govt.nz/epb-policy-review 26/08/2013
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Managing earthquake-prone buildings — policy decisions - Department of Building an... Page 3 of 3

Public meetings were held in Auckland, Wellington, Christchurch, Dunedin, Hamilton, Palmerston
North, and Napier in February 2013 to support the consultation process.

535 submissions were received from individuals and groups including: building owners,
engineers, local government, architects, insurers and disability and heritage advocates.

Submitters by category (group)
Local government {26%)

Industry bodies and membership
associations ¢ 13%)

Building owners/developers { 12%)
Groups representing people

with disabilities (9%)

Engineer, architect and

designer groups (8%,

Community organisations (7%
Heritage groups (7%)

Other (18%)

O

UOEO O OO0

Submitters by category (individual) R
Inclividuals (52%) i 3
Building owners (2:3%;)
Engineers, architects and
designers (10%)

Other (5%)

0 OBO

What submitters said

Most of the proposals were supported by submitters and are included in the Government's
proposals for legislative change. Some changes were made to the Government's original
proposals as a result of feedback from the consultation.

Read the Full report on the consultation process, Building Seismic Performance [PDF 671
KB, 133 pages]

Back to top

http://www.dbh.govt.nz/epb-policy-review 26/08/2013
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A.6 Changes to Snow Loadings

The impact of heavy snowfalls on buildings at low altitudes in the central and
southern South Island have led the Building and Housing department within the
Ministry of Business, Innovation & Employment setting a minimum ground snow load
(sq) of 0.9kPa. This applies to regions N4 and N5 as defined in AS/NZS1170.3:2003.

Prior to this amendment to the Building Code, the ground snow load would likely be
in the range of 0.5-0.7kPa. However, the design of buildings, in particular their
roofs, is not always governed by snow loads and thus while the loading has
increased the strength of the roof relative to current code may not have changed.
We have not undertaken a snow loading review of this building. If desired, Structex
can carry out further assessments to determine the capacity of the building relative
to the current snow loading standards.

i\ Version 1 Page 21 of 25
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Appendix B: Recent Seismic Events

The table below lists the magnitude 5.0 and greater earthquakes within the
Canterbury region since 4" September 2010 until the time of writing.

Table 1-Recent Seismic Events

Date Time Mag | Location Depth
(km)
25-05-2012 | 14:42 5.2 20km East of Christchurch 12
15-01-2012 | 2:47 5.0 10km East of Christchurch 9
07-01-2012 | 1:21 5.2 20km East of Christchurch 15
06-01-2012 | 14:20 5.0 10km North-East of Christchurch 15
02-01-2012 | 5:45 5.5 20km East of Christchurch 15
02-01-2012 | 1:27 5.1 20km North-East of Lyttelton 15
24-12-2011 | 6:37 5.1 10km East of Diamond Harbour 8
23-12-2011 | 16:50 5.0 20km North-East of Diamond Harbour 10
23-12-2011 | 15:18 6.0 10km East of Christchurch 6
23-12-2011 | 14:06 5.3 20km East of Christchurch 10
23-12-2011 | 13:58 5.8 20km East of Christchurch 8
09-10-2011 | 20:34 5.5 10km North-East of Diamond Harbour 12
22-07-2011 | 5:39 5.1 40km West of Christchurch 12
21-06-2011 | 22:34 5.4 10km South-West of Christchurch 8
15-06-2011 | 6:27 5.0 20km South-East of Christchurch 6
13-06-2011 | 14:20 6.3 10km South-East of Christchurch 6
13-06-2011 | 13:00 5.6 10km East of Christchurch 9
06-06-2011 | 9:09 5.5 20km South-West of Christchurch 15
10-05-2011 | 3:04 5.3 20km West of Christchurch 15
30-04-2011 | 7:08 5.2 60km North-West of Christchurch 9
16-04-2011 | 17:49 5.3 20km South-East of Christchurch 11
20-03-2011 | 21:47 5.1 10km East of Christchurch 10
22-02-2011 | 19:43 5.0 20km South-East of Christchurch 12
22-02-2011 | 16:04 5.0 Within 5km of Christchurch 12
22-02-2011 | 14:50 5.5 Within 5km of Lyttelton 5
22-02-2011 | 13:04 5.7 10km South of Christchurch 6
22-02-2011 | 12:51 6.3 10km South-East of Christchurch 5
20-01-2011 | 6:03 5.1 10km South-West of Christchurch 10
19-10-2010 | 11:32 5.0 10km South-West of Christchurch 9
13-10-2010 | 16:42 5.0 20km West of Christchurch 155
04-10-2010 | 22:21 5.0 30km East of Darfield 12
08-09-2010 | 7:49 5.1 10km North-West of Diamond Harbour 6
07-09-2010 | 3:24 5.4 20km South-East of Darfield 15
06-09-2010 | 23:40 5.4 20km South-West of Darfield 9
06-09-2010 | 23:24 5.2 20km South-East of Darfield 9
04-09-2010 | 16:55 5.4 10km South-West of Darfield 10
04-09-2010 | 11:14 5.3 10km South-East of Darfield 6
04-09-2010 | 11:12 5.3 10km East of Darfield 12
04-09-2010 | 7:56 5.2 20km West of Christchurch 7
04-09-2010 | 4:56 5.3 30km West of Christchurch 3
04-09-2010 | 4:35 7.1 40km West of Christchurch 11
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Appendix C: ADC2 Sample Floor Plan
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_ Dstailed Enalneering Evaluation Summary Data

viio

Location
Building Nama:[ Ainvays - ADC2 Building Reviewsr: | Geoff Bunn
Unit_ No:_Street CPEng No:
Building Address:[ 28| Sir William Pickering Drive Company: | Structex
Legal Description:| Company project number; | 3472|
Company phone number: 3418952
Degrees Min Saec
GPS south:[ Dats of
GPS east | | | Date:
Ravision:
Building Unique Identifier (CCC); [ | Is thare a full report with this summary?|no
Site
Site slope:|flat Max retaining height (m): I
Soll typa:| sandy silt Soil Profile (if available):| Assums similar to Andy Herd Building
Site Class (to NZ51170.5):[D
Proximity to watarway (m, if <100m): If Ground impy on sita, describa: |
Proximity o clifftop (m, if < 100m}:
Proximity to cliff basa (m,if <100m): Approx site elevation (m):[ 8.00]
Building
No. of storsys above ground: [ 2 single storay = 1 Ground ficor elevation (Absoluta) {m):[ 0.50]
Ground floar split? | no 8 Ground floor elevation abave graund (m):/ 0.00]
Storeys below ground 0
Foundation type:| pads with tie beams 5 if Foundati is other, di b 1
Building height (i 7.20f height from ground to Isvel of uppermost seismic mass {for IEP only) (m):{ 8 |
Floor footprint area (approxi:| 1790
Aqe of Building (vears): Date of design:[2004-
presani?[no ] If s, when (year)?[ |
And what load level (%q)?] |
Uss (ground floor):[commarcial Brief strangthening d { |
Use (upper floors): | commercial
Usa notas {if required):
Importance level (to NZS1170.5):[IL2
|Gravity Structure
Gravity System: |frame system EHEX
Roof: [stasl framed rafier tvoe, purlin tvoe and cladding| 460UB67. DHS purlin, light roofing
Floars: | precast concrate with topping unit type and depth (mm), toppinal 125 interspan unit, 100mm toppina
Beams:| casl-insitu concrala overall depth x width (mm x mm){depth - 250mm. width - 870mm
Columnsi| precast concrete typical dimsnsions (mm x mm){600mm x 600mm
Walls: | load bearing concrsts HNIA
| load isting re
East-west Lateral system along:| concrate shear wall note lotal length of wall et ground (m):|30m approx
Ductility assumed, u: 1.25 wall thickness (m): 0.15
Period along: 0.50| ##5 enter height above at H30 estimale or estimated
Total defl (ULS) (mm): estimate or |
y deflection (ULS} (mm): estimate or cal ion? |
North-south Lateral system across: | concrats shear wall nota total length of wall at ground {m):| 30m approx
Ductility assumed, u: 1.25 wall thickness (m): 0.15|
Period across: 0.50| #### enter haight above at H30 eslimate or 7| estimatad
Total {ULS) (mm): estimate or ?
i (ULS) (mm): estimate or 7
Separations:
nerth {mm): leave blank if not relevant
east (mm):
south (mm):
west (mm):
ﬁnﬁﬁmc{uml elements
Stairs:| pracast, half height describe supports | built into floor topping and wall support
Wall cladding: |precast pansls thickness and fixing type | 150, bolted onto frams
Roof Cladding: | Other (specify! dascribe | uncertain, assumed lightweight
Glazing: |aluminium frames
Csilings: [light tiles hung
Servicas(list): {tvoical - sorinklers lights, ducting stc
Available documentation
Archi || partial original designer name/date|ian Krause Archilects, 2008
Structural| full original designer date | Powell Fenwick Consultants Lid. 2006
Mechanical| nons ariginal designer
Electrical| nons original designer de
Geolech raport| partial ariginal designar name/date | indication on Powell-Fenwick drawing
Damage
Site: Site performancs: [aood ] Dascriba damage: |cracking - cladding, lining, floor
(refer DEE Table 4-2)
none observed notes {if app
Diff none observed nates (if i
Lit ion: [none notes (if ap
Lateral Spread:| none apparent notes (if applicabls
Differantial lateral spread:{ none apparent notes (if k
Ground cracks:| nons apparent notes (if ap
Damage to area:| none apparent notes (if b
Building:
Current Placard Status:|arsen ]
Alang Damage matio:| Describa how damage ralio armived at:| estimation of damags seen
Describe (summary);| Quantitatiove calculations ccmEIElad
. (%NBS (before ) — % NBS (afier
Across Damage ratio:| 0%] D Ige Ratio = { (ij S NES (4 D
Deseribe (summary):[Quantitatiove calculations complated %o NBS (before )
Diaphragms Damage?:[yes ] Deseribe; [minor flocr cracking
CSWs: Damage?:[no | Describe: | |
Pounding: Damage?:[no | Describe: [ ]
Nor-structural: Damage?:[yes ] Describe: | linings, cladding panels, senvices
[Recommendations
Lsvel of gthaning req :[ minor non-structural 1 Describe:| completed
Building Consent requii no | Dascribe:
Interim y :[full occupancy | Describe: [ |
Along Assessed %NBS before: | 70%) ##4# %NBS from IEP below
Assessad %NBS after: | 70%]
Across Assessed %NBS before: [ 78%)| ###% %NBS from IEP below
Assessad %NBS after: I 76%|
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structex

structex harvard ltd
219 main south road

20 February 2012 christchurch 8042
new zealand

tel:+64 3 341 8952

Copy to: fax:+64 3 341 8953
Raewyn James Sam Hooper harvard@structex.co.nz
Airways Corporation Commercial Investment Properties Ltd www.structex.co.nz
26 Sir William Pickering Drive PO Box 105527
Russley, Christchurch 8544 Auckland City 1143

Email: raewyn.james@airways.co.nz Email: sam@commercialproperties.co.nz

Dear Raewyn, Sam
Re: AIRWAYS ADC2 Building- Engineering Evaluation

To date, Structex have had general involvement in the Andy Herd, ADC1 and ADC2 Airways
Corporation Buildings at a rapid assessment level following each magnitude 5+ earthquake event,
advising on safety and continued occupancy issues where required. An Interim Earthquake
Evaluation Report has been produced, which highlights damage observed, occupancy risks,
temporary and permanent remedial works.

As requested, we have now begun the Detailed Engineering Evaluation (DEE) of the buildings to
gain an indication of how the current strength compares to New Building Standards (NBS).

The first step in the DEE process is an Initial Evaluation Procedure (IEP) assessment of each of
the airways buildings. This report covers the IEP of the ADC2 Building only, as indicated by the
enclosed aerial photo. The IEP procedure was carried out to the NZSEE guidelines and is intended
as a coarse screening to identify earthquake prone buildings (<33% NBS) as established by the
Building Act.

According to the IEP procedure, the building as it currently stands has a seismic
strength of at least 64% NBS, and is therefore not considered to be earthquake-prone.

IEPs for all three Airways Buildings are now complete. The next step in the DEE process is to
complete more detailed quantitative assessments of the airways buildings, which will give more
accurate readings of each building’s capacity and highlight critical areas that could be
strengthened to improve capacity, if required. We will report the results of these to you in due
course.

If you have any queries please do not hesitate to contact the undersigned.

Yours sincerely
Structex Harvard Ltd
Reviewed by:

/) (3

Geoff Bunn Geoff Banks
Structural Engineer Director
GIPENZ Structex Harvard Ltd

MIPENZ, CP Eng #66808

enc: IEP aerial photo - ADC2 building
1EP procedure spreadsheet and results
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