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COMMISSION RESUMES ON MONDAY 5 DECEMBER 2011 AT 10.00 AM

MR HANNAN ADDRESSES THE COMMISSION
JUSTICE COOPER ADDRESSES COUNSEL

MR HANNAN CALLS
HENRY JOHN HARE (SWORN)

Q.

A.
Q.

Is your full name Henry John Hare? You are employed by Holmes
Consulting Group?

That is correct.

Mr Hare, you have made a statutory declaration in this particular case
and you have it there with you?

| do.

Would you please read from paragraph 1 on page 1?

WITNESS READS HIS BRIEF OF EVIDENCE

A.

| am a director of Holmes Consulting Group Limited (HCG). | have a
Bachelor or Engineering (Civil) with Honours and am a chartered
professional engineer. | hold professional memberships with the
Institution of Professional Engineers’ Structural Engineering Society of
which | am the current President, and the New Zealand Society of
Earthquake Engineering. In addition I am a licensed professional
engineer in California. | have over 25 years of experience in structural
engineering in New Zealand, England, Hong Kong and the United
States where | was resident from 2000-2005. The majority of my
professional career has been with HCG where | have worked at various
times in Auckland, New Plymouth and Christchurch. My project
experience has been mainly in buildings with a combination of both new
building design and evaluation and strengthening of existing buildings. |
am currently seconded for the majority of my time to CERA where | am
the acting principal engineering advisor.

Scope of evidence — I, on behalf of HCG swear this declaration pursuant
to the Canterbury Earthquakes Royal Commissions letter dated 17" of

October 2011 relating to the Pyne Gould Corporation building.
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Schedule of observations of damage — | am asked whether HCG as the
engineers who inspected the PGC building agree that the schedule of
observations of damage, as is attached to the Canterbury Earthquake
Royal Commissions letter, dated 17" of October 2011, accurately
records damage to the PGC building at the time stated. The extent of
the damage as observed by HCG's inspection engineers who carried
out site inspections on the 7" and 16" of September 2010, 15" of
October 2010, and mid to late January 2011 are set out in the rapid
level 2 evaluation report and site reports, copies of which have been
previously supplied to the Canterbury Earthquakes Royal Commission
under cover of my letter dated 5" of October 2011. Representative
photographs were also taken during the course of the inspection
undertaken on 16™ of September 2010. These photographs were copied
to disk and supplied to the Canterbury Earthquakes Royal Commission
under cover of my letter dated 5" of October 2011. A schedule
summarising the primary damage observed by the inspection engineers
and the positioning of the damage observed during the inspection
undertaken on 16™ of September 2010 from recollection was prepared
in April/May 2011. A copy of this schedule was supplied to the
Canterbury Earthquakes Royal Commission under cover of my letter
dated 5" of October 2011. Given the passage of time the inspection
engineers advised me that they have little further specific recollection of
the exact location or size of specific cracks or damage observed save
as is recorded in the HCG documentation produced as a result of the
inspections carried out. In the opinion of the inspection engineers who
carried out the inspections of the PGC building the damage observed
was relatively minor and not indicative of a building under immediate
distress or having a significantly impaired resistance to earthquake
shaking.

Original design and construction — | am asked to comment on whether
the PGC building as originally designed and constructed complied with
earthquake risk and other legal and best practice requirements that

were current at that time. | am led to understand that the PGC building
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was designed in or around 1963 and constructed in or around 1966. The
building was designed originally by IL Holmes, a predecessor company
of HCG for the Christchurch Drainage Board. Beca Carter Hollings &
Ferner Limited (Beca) has been commissioned by the New Zealand
Department of Building and Housing to undertake an investigation into
why the PGC building collapsed during a magnitude 6.3 earthquake that
struck Christchurch on 22" of February 2011. In its report dated 26
September 2011 Beca confirms that having had access to structural
drawings dated 1963 Christchurch City Council’'s property file dating
from 1978 to August 2010 its structural engineers report and site notes
from 1997-2011 the building appears to have complied generally with
the design standards and practices of 1963. HCG has not specifically
considered in detail whether the building was fully code-compliant at the
time of design but there is no reason to believe it would not have
complied. Having considered Beca’s report | do not disagree with its
conclusion that the building appears to have complied generally with the
design standards and practices of 1963.

Alterations and maintenance — | am asked whether the PGC building as
altered and maintained complied with earthquake risk and other legal
and best practice requirements that were current at the time of the
alterations and maintenance. | am unable to comment on any alterations
and maintenance works carried out to the PGC building save for those
alterations and/or maintenance carried out with the involvement of HCG.
As far as | am aware HCG has been consulted on various occasions but
has never had any specific responsibility for the general maintenance of
the PGC building. | am unaware of the level of maintenance carried out
to the building. The only maintenance works carried out with the
involvement of HCG of which | am specifically aware were carried out in
early 2009.

HCG was instructed to review the deterioration of the exterior concrete
frames. At several locations there was evidence of what is known as

concrete cancer where corrosion of the reinforcement has caused the
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cover concrete to spall. At that time repairs to selected areas were
carried out by Contech who were engaged by HCG on behalf of the
owner of the PGC building.

Alterations. In or around April 1997 HCG was instructed by Warren and
Mahoney, Architects, acting for PGC as potential purchaser of the PGC
building to evaluate the building for earthquake effects based on the
requirements of NZS4203. HCG's report is copied at pages 1 to 21 of
HJH1. As a result steel support posts were installed to provide backup
to the exterior — sorry, column elements above the ground floor. Copies
of the relevant building consent (strengthening detail) plans are copied
at pages 22 to 25 of HJH1. HCG's calculations and sketches dated 2"
July 2007 the outlined structural specification report dated 31% of
October 2007 to produce and construction monitoring statements dated
31° of October 2007 and the project features report dated 1% November
2007 are copied at pages 26 to 60 of HJH1. Further alterations were
carried out by HCG in or around 2008. | believe that all works carried
out by HCG to the PGC building complied with the accepted standards
at the time such works were carried out. The seismic capacity of the
building as altered was judged to have exceeded the minimum standard
required by the Building Act for existing buildings at the time.

Seismic evaluation. | am asked to comment on the conclusions reached
in the seismic evaluation carried out in 1997 and the recommendations
made as a result. A copy of the seismic evaluation report prepared by
HCG is as copied at pages 1 to 21 of HJH1. The conclusions reached
by HCG are set out on page 17 of the report. At the time it was
considered that the PGC building capacity was limited by the perimeter
column rotation as to between 33% and 50% of the current code loading
at that time. Assuming this weakness was addressed, HCG assessed
that the building capacity would increase above 50% limited by the
strength of the main shear walls. No specific capacity was given for the
walls although it was noted that the assessed threshold for severe
damage was predicted to be reached at approximately 60% of full code

loading at the time. This exceeded the required capacity to satisfy the
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earthquake-prone building policy of the day. HCG recommended that at
the very least secondary support columns be installed to mitigate the
outcome of any column rotation failure. As a result of HCG’s report and
following consultation with the client, steel support posts were installed
to provide backup to the exterior concrete column elements above the
ground floor of the building.

The PGC'’s building, building’s compliance as at 4" September 2010. |
am asked whether the PGC building complied with earthquake risk and
other legal and best practice requirements that were current as at
4 September 2010. HCG has not been engaged to perform any specific
detailed quantitative evaluation to determine whether the PGC building
complied with earthquake risk and other legal and best practice
requirements that were current as at 4 September 2010. However, at
the time of HCG'’s review in 2009 HCG concluded that the PGC building
was unlikely to be considered earthquake-prone given the earthquake-
prone building threshold of 33%. This conclusion was reached after
having undertaken a brief comparison between the code as at the time
of the 1997 review and that existing in 2009. As there was relatively
minimal difference between loading standards NZS4203 1984 and
ASNZS1170.5 2004 it was considered that there was little material
change in the overall strength relative to the code. The Beca report
dated 26™ September 2011 comments upon this issue in greater detail.
Inspections post 4 September 2010. | am asked to comment upon the
nature and effectiveness of inspections that were carried out between 4
September 2010 and 22 February 2011. HCG carried out inspections of
the PGC building on 7 September 2010, 16 September 2010, 15" of
October 2010 and mid to late January 2011. Instructions were received
from NAI Harcourts who were the building owner representatives. HCG
were engaged to carry out an initial earthquake inspection and securing
measures as considered necessary. A copy of the documentation
relating to our engagement was supplied to the Canterbury Earthquakes
Royal Commission under cover of my letter dated 5™ of October 2011.

All inspections were carried out in compliance with level 2 post
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earthquake inspection requirements taking into account the verbal
briefings given by Christchurch City Council, Civil Defence in regard to
what was expected from level 2 assessments. Such inspections
generally comprise a rapid visual inspection to identify any obvious
signs of damage that might result in significant diminished structural
capacity. The inspections are by their very nature brief and are not
expected to include any plan review or analysis of the building or any
sort of invasive inspection of the structural elements. This level of
inspection was generally considered appropriate for determining
whether buildings were suitable for occupation subject to
recommendations for further detailed assessment. At no stage as far as
| am aware was HCG requested to undertake detailed assessments.
The extent of the damage as observed by HCG’s inspection engineers
during their inspections was not indicative of a building under immediate
distress or having a significant impaired resistance to earthquake
shaking.

Right now you don’t need to read the oath taken at the end of the
declaration. I'd like first of all by way of supplementary questions to just
ask you a little bit more about your qualifications and experience. Your
statutory declaration says that you are a licensed professional engineer
in California. Would you tell the Commission please something about
your experience in California, how long were you there, what you did
and so forth?

Yep, certainly. Um, | first went to California in fact in, ah, 1994, um, on
secondment to a firm called EQE International. They were at that stage
specialist earthquake risk consultants and | was there for the purposes
of doing in fact post earthquake inspections in Northridge following the
earthquake there. From that we formed an association with EQE doing
risk assessments in New Zealand. | was in fact managing that business
for a number of year down here. In 2000 | went up to the, to the States.
We were purchasing a company up there to, basically to have an office
in San Francisco. During that time most of my work was spent doing

seismic evaluations of buildings up there, including those few buildings
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earthquake. Most of my time was spent working on older masonry or
concrete buildings in that regard.

Q. Did you have to take any additional examinations or tests or other form
of scrutiny to operate in California?

A. Ah, yes certainly | did. The requirements up there for gaining
professional engineer status are that you have to go through a number
of tests including tests on seismic design applications in the US.

Q. Thank you. Now just changing topic, I'd like you to look at a document
which I'll call for on screen, this is CAM2330198.

WITNESS REFERRED TO DOCUMENT

Q. And we should probably enlarge this section by section.
Commissioners | do have some hardcopies of this available if that would

be helpful.

JUSTICE COOPER:
Well we can see it on the screen thanks Mr Hannan.

EXAMINATION CONTINUES: MR HANNAN

Q. Yes well will you tell the Commission please what is this document?

A. Um, this document is a, a standard form produced by the Christchurch
City Council shortly following the September event, basically a
statement they requested engineers to sign in support of reoccupation
of buildings.

Q. Look at the base of the page where you've got CCC red yellow tag
removal conditions revision A 12 October 10.doc. Can you comment on
when this document was produced to Holmes?

A.  Ah, well certainly it would have been very shortly following that date, |
don’t recall the exact time.

Q. Canyou recall who, who gave it to Holmes?

A. | don’t recall in detail who gave it to Holmes. | know it came through,
um, from discussions with the City Council, um, potentially

RCI - Canterbury Earthquakes — 20111205 [DAY 16] 7
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David Hopkins and Neville Higgs who were working with the Council at

that time.

And that tag on the bottom, “Red, Yellow Tag Removal’, can you
comment on that please?

Yes. Following the earthquake obviously there were placards put on
buildings. Red and yellow placards indicated, um, that the buildings
were not permitted to be occupied. This was a certificate that had to be
signed as a condition of the re-occupation of those buildings.

Right, so a certificate that had to be signed by an engineer as a
condition of re-occupation where the red or yellow tag was being
removed. In other words, the building was being green placarded?

Yes, yes.

If we can go to paragraph (a) please by way of enlargement. It's about
a third of the way down the page and this is what the engineer first of all
required to certify. “Where the structural integrity and/or structural
performance of the building (or part of the building) was materially
affected by the Darfield earthquake or any aftershocks to date, interim
securing measures have been taken to restore the structural integrity
and performance of the building to at least the condition that existed
prior to the earthquake of 4 September 2010.” Can you comment on
that paragraph and what you understood your task was as a result.

Yes, | think it was well understood that by implication we were looking
at all buildings to determine whether their capacity was materially not
affected by, um, the earthquake or had been restored to the condition it
was in prior to the earthquake. Um, by implication any building with a
green placard would be in that condition and therefore able to be
occupied.

Now [I'll just get you to move on from that document. If we can go to
CAM233.0026. This is the 1997 Seismic Evaluation Report — 233.0026.
Just have a look at that. Now this is the report which you’re referring to
at paragraph 23 of your Statutory Declaration —

Yes

RCI - Canterbury Earthquakes — 20111205 [DAY 16] 8
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— and if we can come right to the last page which is 0026.21 and in the
references, reference number 7, is a reference to a book, “Seismic
Design of Reinforced Concrete and Masonry Buildings 1992”. The
authors are T Paulay and N Priestley?

Yes.

And so that was a reference that was used in doing this work with
respect to PGC in 1997?

It was one of the references used, yes.

Now if we can look please at document BUICAM233.196.17,
233.0196.17. Now this is, as you know Mr Hare, part of a presentation
which, it is proposed Nigel Priestley gives to the Commission in terms of
his assessment of the PGC buildings or issues in relation to the PGC
building —

Yes.

— and this page is headed, “Issues with Holmes’ Analysis” and if we can
have a look at that first bullet point please where Mr Priestley says that it
appears that the critical region for the shear core was incorrectly
identified as the base of the wall and says a couple of other things about
that. What's your comment on that bullet point?

Um, | comment basically that we have verified, in fact the model
included, although the report itself may have been slightly ambiguous on
that point, the model in fact allowed for flexural yielding elements at
level 1 and the model at that time was shown to have, um, the point of
failure of the walls would have been, if anywhere, above level 1, exactly
as stated there. So in fact we had that covered.

Yes, now in support of that I'll just take you to another document. We
will come back to this page but if we can look at CAM233.0035A4.13.
This is a letter written by Holmes — in fact yourself — on 25 March 1997.
233.0035A4.13, and if we can enlarge paragraph 2 please. So first of
all can you tell the Commission what is this letter?

Um, this letter is a preliminary report, if you like, ahead of the main
report that was submitted. It was given to, um, our client at that point,

um, | don’t recall exactly the circumstances but | think they were
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probably pressing us for, um, answers as soon as they could get them
but this was certainly a summary of the findings of the computer model
ahead of the final report.

Ahead of the final report which was produced in April. If we can come
back up in terms of enlargement to the first numbered paragraph 2
please. So if you read that second paragraph 2 and tell the Commission
what that paragraph is talking about?

Ah, yes, ‘at levels in excess of this significant cracking and movement
develop in the main cross walls, (initially at the wall on line B, through
the piers and the lintels of the walls adjacent to line C), and in the lintels
of the main wall on line E. This damage is focused at the first floor level
due to the presence of significant extra walls from ground to first floor
levels’.

Now where you talk about these walls here, you're talking about the
shear walls. Is that correct?

That is correct. These are the central walls running in the east-west
direction as part of the shear core.

So in this paragraph you're saying this damage is focused at the first
floor level?

Yes.

Right if we can come back to 23340196.17 which is the Priestley report
please. So looking again at that first bullet point and recalling what you
wrote on the 25™ of March 1997 what more would you like to say about
that first bullet point?

Ah, well it would appear that we are in agreement as to the outcome,
um, but we had identified in fact the critical regions of the wall.

So if it was said to you that in fact you had not identified or indeed
incorrectly identified the critical regions for the shear core what would
you say to that?

| would disagree strongly.

Then if we come down to the next two bullet points — Method for
modelling plasticity at wall base inappropriate. Stiffness of columns and

beams was too high — what do you say to that?
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A. Um, | think it's important to view the context of the report. It was done in
1997. At that stage there wasn’t as much guidance as there is available
now and some of the, ah, limits if you like for assessment of elements
and, um, methods of modelling were certainly different then.

Q. There was | think a United States document — FEMA 273 — produced
shortly after you had done this work in 19977

A. Yes that is correct. That document | think was published, um, in
September/October of that year.

Q. Andwhatis “FEMA™?

A. FEMA is the Federal Emergency Management Agency | think in the US,
um, and they were an agency which has published a lot of, um,
documentation which is used in the assessment of existing buildings.

Q. Inthe assessment of rehabilitation of buildings also?

A. Yes.

Q. So that was not available to you at the time of this work in early 1997?

A. Noitwas not.

1030

Q. So what is your observation about the proposition that stiffness of
columns and beams too high and the other observation in that next
bullet point?

A.  Well primarily thats — we were performing the work to the best
standards or guidance available at the time. We were using references
where we could that assisted us in developing those models to the
extent that we were able to do so.

Q. And of course in your 1997 report you referred did you not to a
reference work of which Mr Priestley was an author?

A.  Among others, yes.

Q. Any observations about the bullet point column plastic rotation capacity
underestimated?

A. Yes, once again that was a measure which hadn't been at that stage
published in FEMA 273, although | note that the range of .007

mentioned there was exactly in fact the limit which was published later
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in the year in FEMA 273. So we were if you like anticipating what was
coming up, unfortunate or otherwise.

Q. So you would disagree with that proposition that the plastic rotation
capacity was under-estimated?

A.  Well not in the context of the time, no, it wasn't.

Q. Well let me get clear what you're saying. Are you saying that it wasn't
underestimated in the context at the time?

A. Yes.

Q. Now the last bullet point. There are only one set of records used for the
analyses. Firstly can you explain what's the reference to records there?

A. The reference there is to the type of analysis, so it's called a non-linear
time history analysis. Essentially it takes shaking records from
earthquakes around the world, and in this case scales them to the
intensity relative to the level of the portion of code we're looking at if you
like, and applies that to the model, so it's a reference to earthquake
models which have been scaled.

Q. Yes, and just so we're all on the same page with this, what we're really
talking about here, correct me if I'm wrong, is you have a computer

model of the structural elements of the building, certain assumptions

built into that?

A. Yeah.

Q. And then you feed into that computer model the actual earthquake
records?

A.  Yep.

Q. Of the lateral movement in the earthquake, the acceleration in the
earthquake to see how the building behaves according to that model, if
that earthquake happens?

A.  Yes, exactly.

Q. Well what do you say to the — to what appears to be a criticism that only
one set of records were used for this analysis?

A.  Well again that was reflecting the nature of what we were doing in 1997,
and also the fact | guess that there were relatively few records available

at that time for use in that form. Certainly now we recognise that we
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would be using anything from three to seven records according to what
type of analysis we were doing.

And what do you say about the degree to which this approach would
conform to NZS42037

| believe it was conforming generally at the time.

Now | want to change topic here and just ask you about an initial
discussion that you had with Mr Buchanan of Harcourts at the time —
immediately after the 4 September 2010 earthquake and he's given
evidence that he had a discussion with you about arranging inspections
of buildings?

Yes.

You've said, you mentioned something about this in your statutory
declaration. Can you expand on that so far as you recall your content,
the content of your discussion with Mr Buchanan?

Certainly, yes. Mr Buchanan called me, | don't recall exactly when, it
may have been on the 4™, it may have been the next day, asking if we
could perform some inspections for him. He's mentioned specifically at
that stage several buildings and | don't recall which ones, but | said that
we would certainly be pleased and do that, but requested that he called
Richard Seville who was organising, coordinating our efforts from the
office.

So far as you recall was there any discussion of what the nature of your
work would be, what would you be assessing, how would you be
assessing, what would you be doing?

So far as | recall the discussion was along the lines of performing some
initial inspections to determine whether the building should be occupied

or if they should be evacuated, or if further work would be required.

CROSS-EXAMINATION: MR MILLS

Q.

| just want to ask you a few questions initially about the knowledge that
you had arising from the 1997 report that my friend Mr Hannan just took
you to and also the 2007 work which he didn't take you to, but I'm

assuming you're familiar with both of those, | don't need to remind you —
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No that's right, I'm familiar.

— of what's in them. Now | don't know whether you've reviewed or
watched or been briefed on the evidence that was given last week by
your two colleagues, Mr Whiteside and Mr Boys, but | just want to ask
you some questions around what they were asked and just get your
reaction to some of that. Now as you probably know they both said that
when they went out to do the four assessments that collectively they did
at the PGC building, that they didn't know anything about the two
reports, this 1997 and 2007 one in which you had been involved, or
more generically in which Holmes had been involved, and they also said
that they didn't know anything more generally about the issues that had
been identified in those two reports about the potential seismic
performance of the PGC building, and | assume you're aware that that —
Yes.

- was what they said and as | think you know there's also a letter which
came from your firm responding to questions the Commission counsel
had put to you, which essentially confirms that as well?

Yes.

Now the point that was of interest | think arising out of that, at least to
me in the hearing last week, was that they both then went on to say that
not only did they not know about the issues that were raised in those
two reports, but it was irrelevant any rate to the assessments that they
were doing. So in other words they didn't know but it wouldn't have
mattered even if they had because it was irrelevant to what they were
doing.

Mhm.

And they made the same comment about the structural drawings.Again
hadn't looked at them, it would have been irrelevant to what they were
doing, and as you probably are aware, the reason that they gave for
saying that those matters were irrelevant was that they were doing a
level 2 assessment and that was — those sorts of issues were irrelevant
to that. Now I take it none of that is surprising to you in terms of the way

they went about this?
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A. No.
Q. They then went on to say that knowing those background matters,
looking at the structural drawings, none of that was necessary to the

advice that they gave that the building was safe to occupy. Now there's

a question that's coming, I'm just putting to you the —
A.  Yep.
Q. — what they said so | can get your reaction to this, and they then said, |

think they both said this, “That that was because what they're doing at
that stage is about determining diminished capacity of the building and
not the building’s performance.”

A. Yes.

Q. And that's a distinction | take it that you would have expected them to
draw in doing these assessments?

A. Yes.

Q. Now what I'd just like on — having put those matters to you, what I'd like
to ask you about is what you would have done. | want you to put
yourself into the position where you're the one who's doing these
assessments rather than Messrs Whiteside or Boys.

A.  Mhm.

1040

Q. Soyou're going out to do this inspection of the PGC building, and | want
you to assume some other matters which they said they were aware of.
The first is that you know that the inspection is being carried out
because there are worried tenants and they have expressed concern
about the safety of the building and secondly closely related to that the
tenants want an assurance that the building is safe for them to be in. So
that is a second point that they were aware of and now | am asking you
to be aware of that as well, and you know that what you say in the report
you give will be conveyed back to the tenants and staff of the PGC
building. So what | want to know really is given that you had this
knowledge about the seismic capacity, if | can call it that, of the PGC
building based on your 1997 and 2007 reports and you are going out to

inspect the building, would you have considered the knowledge you had
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to be relevant in any way for the assessment you were doing of that
building knowing that the tenants were concerned and were seeking
assurance it is safe to occupy?

Well I clearly, we understand the concerns of the tenants and so even
though we were doing work for the building owners we would certainly
be wanting to address those concerns on the way round, quite
understand that need. | think it is important to note that engineers were
inspecting many buildings some of which information may have existed
for many which it did not and so the standard instruction if you like and
certainly my own approach to that is to at all stage when entering a
building to make sure that we can identify the structural system in such
a way that we can figure out what is holding it up and therefore what is
critical and it is important regardless of information that people think
they have or think they know about the building not to have pre-
conceived notions in fact about how it will behave but to use your eyes
and observations and engineering judgement to be able to determine
whether in fact the building capacity had been diminished which was
what they were searching for. So in that context | think the presence or
absence of a report which may or may not have the conclusions right
which may or may not reflect the buildings performance was almost a
sideline. The most important thing was to understand what had
happened. If in any engineer’'s estimation or their observation they are
not able to form an opinion then at that stage a different approach would
be taken. Certainly to bring in other people and at that stage look for any
information that may be available to give them any guidance but at no
stage in that building was that the case.

So | think what you are telling me, tell me if | have got this wrong, that if
you had been carrying out the assessment that you would not have
found that existing knowledge that you had about the building of any
relevance to what you were doing?

| would not say that but what | would say is that it would have allowed
me to take less time, if you like, understanding the building than perhaps

what | would have had | not known anything about it but certainly in the
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case of that specific building the structural system was quite evident to
anyone walking in. You were met straight away by the shear walls and
therefore it is quite obvious what would be happening. So to that end it
would have, it made no difference to their conclusions, no.

Q. You recall and | can take you to the document if you want me to, but
again | think you have said you are familiar with these things, the 2007
report where you recall Holmes was being asked by, | think, again by
Warren and Mahoney to look at various alternatives for the development
of the site or additional floors to the building and so on, referred to the
presence of a critical structural weakness in that building which was not
the one, as | understand it, that was referred to in 19977

A. 1 do recall the report, | think in fact it was because we were still talking
about the perimeter columns, in that case the offset | think from ground
floor to the levels above, however, it is important to note the context of
that report that we were looking at alternatives to add mass to the
building, add extra levels to the building at which point the behaviour of
the building would be quite different plus we would then have to
consider it in light of the need to have the building fully code-compliant
as opposed to the provisions which exist for existing buildings, and so
contextually it is quite a different point | guess.

Q. Butis it not relevant that in 2007 you were still describing it as having
this critical weakness to it?

A.  Well it was critical in the sense that if you were adding a lot of mass to
the building and reviewing it in as for 100% compliance then that
particular point would have been a weakness but with the building in its
unaltered state that particular point was not considered a weakness in
that sense.

Q. So again nothing in there that would have been relevant if you had been
carrying out the assessment in —

A.  No nothing at all.

Q. —2010? We were taken last week to the council LIM report which had a
listing of the PGC building as being potentially earthquake-prone. Now
just in case you were not aware of this it became clear that what the
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council had done was effectively an automated sweep of all buildings
built prior to 19767
A. | was aware of that.
Q. And again both Messrs Whiteside and Boys took the position that it was
essentially irrelevant for the same reasons. They were not aware of it
but would not have been relevant. Would that have been your position
that if you had been aware that this building was potentially earthquake-
prone according to that assessment anyway, would you too have
treated that as being irrelevant to the assessment that you are making in
September?
Yes completely.
And for the same reason that —
Yep.

— you have given already?

>0 >0 >

Yeah, that is, as you have already noted, it was purely based on the
date of design of the building and therefore was a very broad brush, it
had no analysis behind it. | would not have given it any thought.

Q. And it would not have surprised you either should | assume that the
building might have been earthquake-prone by current standards?

A.  Well you would have to make a judgement on the spot but that was
actually not relevant to the damage assessment which is looking to see
what damage has occurred, not trying to make an assessment of the
strength of the building.

Q. So it is looking backwards this assessment, not really looking forwards
at what might happen to it in another earthquake? Is that right?

A. Well yes and no. It is looking at a building with a view to establishing
whether there has been significant damage which might reduce its
capacity beyond what it already had prior to the earthquake.

Q. Yes. | just want to put again a series of points to you, propositions |

suppose, and they relate to this issue about how one identifies a critical

structural weakness in a building and just again see whether you agree
or disagree with me and in a sense | am neutral as to what you say, |

just want to know what you say. So the first proposition when if one is
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trying to identify whether a building has got a — an existing building —
whether it has got a critical structural weakness in it. The first
proposition is that for an assessment to be meaningful then before it is

done you need to know something about the building?

A. Yes.

Q. You agree with that?

A. Oh, assessment in the sense of evaluating its strength?
Q. Yes.

A. Yes.

Q.

Or going out and doing an assessment of a building, to find out whether

it has got a critical structural weakness in it?

A. Yes if you are doing an assessment of the strength of the building you
would certainly look for that.

Q. And second point is that in order to understand a building the second
thing you need to do is if you before you go looking really you need to
look at the potential critical structural weaknesses that might be in the
building and then you go out and look more closely at the potential
areas of critical structural weakness?

A. Again that would be applicable to doing an evaluation of the strength of
the building. Not so if you are doing a damage assessment where you
are looking to see what has happened.

1050

Q. Okay. And the third point is, sorry yes a third point is that you'd then go
and look at the building with this knowledge that you've already formed
at that prior examination stage before you actually go into the building,
then you'd go in and you'd take a look at it with that background
information of the potential areas of weakness and so on and that's the
sequence within, within, which one would want to do this. Is that
correct?

A.  Well again that is the sequence if you were doing a detailed evaluation
of the building as opposed to, um, looking to see what has happened as
a consequence of the earthquake.

Q. Yes.
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A. A damage review.

Q. And if you were doing that kind of detailed assessment would you also
agree that you really have to examine the key structural drawings in
order to understand that building?

A. Um, | would agree that if you had access to those and you were doing a
detailed assessment that would be a point to start, um, but again not
applicable to a damage review.

Q. Il want to turn then to the issue that my friend Mr Hannan touched on as
well and this is the fact that what Messrs Whiteside and Boys did was a
level 2 assessment, and you were asked about the contact you'd had
with Mr Buchanan?

A. Mhm.

Q. And that you'd passed that on to Mr Seville for him to advance that as |
understand your evidence. Now | just want to ask you a bit more about
why this was done as a level 2 assessment. Mr Boys said in his
evidence that he was never specifically told to do a level 2 assessment,
that it was just his understanding of what he was supposed to do and
then, and this leads to you, then when | asked Mr Whiteside why he
treated this as a level 2 assessment he said, “Oh that's a question better
answered by John Hare”, so here’s your chance. There's, as you know
there's no reference in the contract that was drawn up between Holmes
and Harcourts for a level 2 assessment. You were aware of that weren't
you?

A. Yes.

Q. An initial inspection | think is the language that he uses. As |
understand it the level 2 assessment was terminology that was
developed during the emergency response period. Is that your
understanding?

A. It was terminology which | think was adopted during that period. It in fact
predates that because it comes from the earthquake engineering rapid
assessment guidelines.

Q. Yes.
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But certainly, um, in those very, very early stages immediately following
the earthquake it was not common terminology.

Yes. So what's your answer to the question Mr Whiteside’s directed
back to you about why this was done as a level 2 assessment when it
was the result of a private contract between the owner of the building via
Harcourts and Holmes Consulting Group and it wasn't something that
was being done under the, specifically by reference to a level 2
assessment at least as far as the instructions were concerned?

Well 1, | think that's really a case of the terminology catching up with
what was in the contract.

| see.

Um, as it, the contract | think referred to rapid structural assessment
from memory.

Initial?

Initial sorry. And, um, which later, um, the jargon if you like which
developed around that was that that was a level 2 as commonly referred
to.

So do | take it that what happened here is that despite the wording in
the contract the assumptions that were made by Holmes was that that's
what was required a level 2 assessment?

Um, that was what was required, um, in the case of a building such as
that which wasn't displaying any diminished capacity.

Right, well the final point | want to ask you about which really that leads
into is the disconnect | suppose which seemed to emerge last week in
the evidence between what the owner of the building — Mr Collins — had
asked for and what he got. He said that his instruction was that he
wanted to be assured that that building was safe to occupy before the
tenants went back in. After that he left it to Harcourts to deal with taking
that forward. What is it that given that we’re dealing here with lay
people who don't know the engineering terminology, what is it that
Mr Collins should have said if he really wanted to be able to assure his

tenants and their staff that they were in a building that was safe to be in
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in what appeared to be an aftershock sequence that the city was then
experiencing?

Well it's a difficult question in the context of that but obviously, um, with
hindsight a detailed engineering evaluation may have been what he
could have requested or words to that effect. However, | can't comment
on the discussion between Mr Collins and Mr Buchanan, um, when
we’'re dealing with Mr Buchanan we’re talking about the entire portfolio
of course.

Yes, yes and I'm not asking you to.

| see.

Yes, no I'm just asking you to, to take at face value what he said in his
evidence that that's what he wanted?

Mhm.

He had concerned tenants. He wanted to be able to give them an
assurance that the building was safe to be in.

Mhm.

Before they went back, and just wanting some guidance from you as to
what he should have asked for if he did want to be able to assure his
tenants that in what appeared to be an aftershock sequence that
building was safe to be in.

Sure, and understanding that for a lay person they don't have the
technical, um, jargon, um, the, the wording if, if we’d been asked for
specifically a detailed study to go through then we would have given that
but, um, by the same token in the, doing the rapid assessment that we
did had we had cause for concern at that point that the building’s
capacity had been diminished then we would've undertaken or
suggested further investigation as required.

Mhm.

Um, certainly if we'd seen a building without, sorry with diminished
capacity we'd’'ve taken a different approach.

Mhm. But as | think is quite clear by now the analysis that's involved in
diminished capacity is simply asking whether the building’s any worse

than it was before the September earthquake and then again after
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Boxing Day and not whether the building’s a good one to be in if it gets
hit by significant ground shaking?

Yes. Although | think you've got to put that in the context, the, um, the
September event, a normal aftershock sequence we certainly expected
there to be aftershocks.

Mhm.

And the evidence, the visual evidence and the judgment involved in this,
in finding that the building had no diminished capacity would therefore
reasonably lead one to expect that it would be able to continue to resist
earthquakes in the same way as it had previously. Um, what happened
of course in February which was a dreadful tragedy was that we had an
earthquake which was considerably larger than even the design
earthquakes that we would design a modern building to and so couldn't
have been anticipated by either of those, um, forms of analysis.

So are you telling me then that in carrying out the assessments, these
level 2 assessments that there is an element of looking forward at how
the building might perform in future earthquakes or aftershocks?

It's, it's a combination of looking forward and looking backward. By, by
reviewing what's happened in the earthquake you've just had you're
already forming an opinion as to whether the building will continue to
have as much resistance to another earthquake of the same scale.

As it did before?

As it did before, correct.

CROSS-EXAMINATION: MR ELLIOTT

Q.

©

Mr Hare, I'd like to start just by acknowledging your standing within the
engineering profession and you've given evidence that you have an
honours degree in engineering and that you have 25 years of
experience in New Zealand, England, Hong Kong and the United
States, that's right?

Yes.

And you're currently president of the Structural Engineers Society?

Yes.
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And are you also a member of the Department of Building and Housing
Engineering Advisory Group?

Yes. | am.

And you're a director of Holmes Consulting Limited?

Yes.

Which is an internationally respected engineering firm?

Thank you.

You don’t need to be modest here, you're under oath?

Yes.

So | imagine that you personally have put in hundreds, or perhaps even
thousands of hours of unpaid work over the years in doing your best to
maximise the safety of buildings here in New Zealand and overseas?

As best we can.

And there would be many other engineers that you're aware of who
have worked equally tirelessly and in a committed way to ensuring the
structural integrity of buildings here and overseas?

Yes.

And also | expect that the period after 4 September was a particularly
challenging and stressful one for you and the other engineers at Holmes
Consulting, was it?

As it was for many people.

I'm just going to ask you if you will apply all of your expertise and your
knowledge to identifying some lessons that might be drawn from the
tragedy of the collapse of the Pyne Gould building. Will you do that
today?

Happy to, yes.

And I'm going to ask you really about three areas where some lessons
might be learned. Those are firstly the way in which engineers identify
life safety risks in buildings, secondly when engineers communicate risk
to building owners, and thirdly the way engineers inspect buildings for
safety following an earthquake. So turning to the first of those three

points, the way engineers identify life safety risks, as we've seen that
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you personally had some involvement with the PGC building for a
number of years, going right back to the 1990’s. Is that right?
A. Yesitis.
Q. You're aware that BECA and the Department of Building and Housing
panel and Mr Holmes have all agreed that the collapse can be attributed
to the failure of the shear core between level one and two. Are you
aware of that?
Yes.
Do you agree with that conclusion?
Yes | do.

o> 0 »

Turning to the 1997 seismic analysis that you prepared, or that Holmes
Consulting prepared, do you agree that that analysis indicated that
column failure would precede all failure?

A. That was the conclusion at the time leading to the recommendation of
putting the prop columns in behind.

Q. You would appreciate | hope that families, bereaved families and those
injured would be concerned that on the face of it at least a weakness
appears to have been identified back then but not addressed as a life
safety issue?

A. No | don't agree. The — unless I've misunderstood the question, the
recommendation at the time was that some prop columns be installed
behind the perimeter columns in order that if there was a significant
movement of the building, enough to cause the failure of those columns,
the prop would be there to take its place. It's at which point assessed to
become a critical weakness.

Q. Could I just ask for document WIT.HAIO001A.8 to go up. So is this the

letter setting out the advice in effect to the PGC Group from Holmes

Consulting?

>

Correct.

Q. And just for the record, that report does refer to it being interim,
preliminary, initial preliminary recommendations, but you made the point
earlier on have you that in fact the full seismic analysis was then

completed so that the recommendations here confirmed —
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A. | don't recall it.

— were confirmed in detail.

©

A. 1 don't recall in detail the timing but certainly this report was done after
the analysis was completed but before the full report was issued.

Q. | see. So do we treat these, even though they're described as being
interim and preliminary they won't affect the final advice that was given
to PGC?

A.  Almost completely, yes.

Q. And the evidence, just to put this into context has been that the Warren
and Mahoney report to the PGC Group really picked up on advice that
drew a distinction between life safety and damage reduction, and that is
what this letter does, doesn't it, it draws a distinction between life safety
and damage reduction, and am | right in saying that if we go to the next
page, which is 5.13, I'm not sure if you can see this but it's in that first
bullet point up the top.

A. Yes.

Q. You're talking there about damage reduction, consideration being given
to strengthening the transverse shear walls?

A. Yes.

Q. Is that the only one of your recommendations that related to the shear
walls in any way?

A. Yesitis.

Q. And in the paragraph below the bullet points you say, “Note, that we
consider the life safety issues above are essential but the damage
reduction measures are optional?

A. Yes.

Q. So in this advice to PGC you're addressing what you described as life
safety, risks and damage reduction risks, and I'm just going to ask you
some questions around that assessment of life safety risks. Is it correct
to say that you assessed those life safety risks by reference to a
particular percentage of code loading?

A. It was a two-fold assessment, certainly a percentage of code loadings

the starting point, and obviously if it got too low it would be at the
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earthquake-prone building end of the spectrum which it wasn't, but also
in respect of the consequences of failure of the element, and so if one of
those columns was to have failed it would drop a significant amount of
floor which would be definitely a life safety issue, whereas we saw the
failure of the walls as being more of a gradual issue, noting that this
was, ah, assessed against the code, proportions of the code as
opposed to something considerably higher than that.

Q. Well according to your statement you say in paragraph 24, assuming
this weakness, and | think you're referring to column issues, assuming
this weakness was addressed, HCG assess that the building capacity
would increase above 50 percent limited by the strength of the main
shear walls. No specific capacity was given for the walls although it was
noted that the assessed threshold for severe damage was predicted to
be reached at approximately 60 percent of full code loading at the time.

A. Yes.

Q. Sojust let me clarify, | understand that correctly, firstly according to that
you were saying that the work that was in fact carried out would have
increased the building capacity above 50 percent of code, but that was
limited by the strength of the shear walls. Point one?

A. | could make a structural distinction there which was that the work done
to the columns didn't actually increase the lateral capacity of the
building. It was simply done to ensure that the columns would be able to
support the load or that the prop columns, so that that building if you like
could achieve the full strength of the shear walls, so it didn't actually add
strength, it simply added a bit of robustness to the rest of the structure.

Q. Is it right to say that this evidence in your statement and what's in the
report reflects a conclusion that in effect life safety risk was addressed
by carrying out work which would bring the building to something much
less than full code loading, namely 60 percent of loading?

A. 1 would say life safety risk in the context of something less to or up to a
full 100 percent if you like code loading. We had actually run the model
at 100 percent to verify that we wouldn't be expecting complete collapse

of the building and that was in fact what — and that wasn't expected, and
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so the onset of failure in that sense of the walls would be quite a long
way further from the actual complete failure.

You're not suggesting are you that the work resulted in the building
being upgraded to 100 percent of code?

No, no.

But it would be upgraded to something much less than 100 percent of
code?

Yes.

Sixty percent of code?

Well that's where we set it. The onset of that failure was starting to
occur.

So my question for you really is how an engineer might make this
assessment of where the life safety threshold comes into play, and you
can see that's an issue which is of relevance moving forward?

Of course.

So I'm just going to ask some questions about that and to put it into
context. Firstly the Building Codes set particular levels of force which a
building must be built to be capable of sustaining. Is that right?

In general terms, yes.

And those forces are calculated or taken into account as one factor, a
particular level of ground accelerations which are defined by reference
to a particular magnitude of earthquake at a particular distance from the
building. Is that right?

In general terms, yes.

And is it right that it's still possible that a building built to code could
collapse if the earthquake is greater than or generates forces greater
than those forces which the code has contemplated?

Yes that is correct.

So in effect the code represents the allocation of a particular level of
accelerations but there is inherent there a balance between the desire
for life safety and the cost of a building. Is that right?

Yes there’s an inherent risk management behind that.
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Q. So in giving advice to PGC about in effect the percentage of code at
which life safety was addressed were you not making your own
subjective decision about the level of force the building should be able
to bear?

A. No. I think you have to look at that in the context of the requirements of
the Building Act at the time. The only thing that applies to existing
buildings, if you like, is the measure of earthquake proneness which was
a considerably lower test than that. So we had a building here which
was certainly well above earthquake prone by either the measurements
then or probably measurements now, um, and we were looking to make,
um, improvements to the building if we thought it necessary to, you
know, specific things which we had concern about. We felt that given
that the failure of the columns would be, under those circumstances,
rapid and catastrophic. We felt that therefore represented a life safety
issue as we would have defined it at the time, whereas the fact that the
walls may start to yield around about that 60% level but could sustain
their load for a considerably greater displacement didn't make that a life
safety issue in the context of the code and the requirements at the time.

Q. Would you accept that if you like you can put the PGC situation to one
side and just think in general terms but would you accept that in
allocating a percentage to which a building could be up-graded there is
a subjective assessment involved?

A. There is a subjective assessment where we could as engineers we can
supply the numbers if you like and put the information in front of the
owners in assisting with making a decision that they are guided not only
by us but what's in the Building Act regarding what their obligations are
as owners so we are only one part of the equation if you like.

Q. Where you have an owner who is willing to do a voluntary up-grade do
you think there’'s a bit more scope than was indicated here for a
discussion with the owner about how life safety is identified and how
they might decide how much to spend on an up-grade?

A. Um, | guess we weren't specifically, um, we didn't actually engage with

the owner at that point. We were working through the architects.
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However, we had discussed what that meant with the architects at the
time. 1 don’t think, you know, we would necessarily use the same
language today but certainly that was the way it was discussed at the
time.

Q. Turning to the 2007 document that you've just been questioned on, you
said in this document, and I'll just quote. It was under the heading,
“Existing Structure”. You said, “The existing building has an unusual
structural form that may work to our benefit. The columns step across
at the first floor to create the structural set-back that is a part of the
existing architecture. This is a severe weakness seismically as this
discontinuity has the potential for severe failure.” You may wish to read
the document but it seems that you are making an assessment of the
existing structure as opposed to commenting upon how it might behave
in the context of alterations as you indicated to Mr Mills?

A. Um, no not really. The, um, key point there is that there was a
cantilever then which supported, which spanned across the ground floor
columns to support the exterior columns and so in the, um, if you were
adding a significant extra load to the building and/or if there was a, um,
significant and much larger event you could potentially overload the
cantilever which would be therefore a shear failure in the concrete which
would have been regarded that way but we were looking at that building
at that stage in the context of possible future extensions and therefore
wouldn’t have had the same loading onto that beam.

Q. Just so that everyone can understand exactly what we're talking about
here because it can be difficult, can you just describe exactly where that
weakness was and it may assist if we just produce the plan so that you
can point out exactly what you mean. Would the ground floor plan
assist or the first floor plant?

A. If you have the ground floor plan there | think it has a cross section

where | can show you.
Q. So we're looking at this from above. Are you able to indicate?
A. | think | can if this mouse works. So these red columns you see around

the perimeter.
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Q. Is this the best plan to be using?

A.  Well the original plan is actually a better one because it has a cross
section of the building and part on it as well if you have that available.
I’m not sure where that might be.

Q. Some plan which assigns numbers or letters to the various gridlines
would be the best for the purposes of the legibility of the transcript at a
later date because the mouse doesn't. It's very difficult to recreate what
you said. Let’s just see if we can find some other plan.

A.  That would be good.

Q. Sowe’re now looking at CAM2330159.6 all right.

COMMISSIONER FENWICK:
| think it might be clearer on CAM2330051A.

JUSTICE COOPER:

Q. Soif you're going to be talking about this can you use whatever there is
on the diagram to use words to describe where you are?

A. 1 willdo my best. So if you look at the plan view which is now expanded
there you will see on the perimeter, so gridlines A and H, 1 and 8 there
are a number of small columns around the perimeter of the building.
And now if we can go to the cross section which is towards the right-
hand side of the page in the bottom right-hand corner there you can see
the detail in fact where the exterior columns come down on the left-hand
side of that cross section but then the vertical load has to transfer
across the cantilever beam right at the bottom and into the column

which is spaced in a wee way from the edge of the building.

CROSS-EXAMINATION: MR ELLIOTT
Q. That's what you're referring to in the letter?
A.  The potential weakness there is with the beam which is transferring load

and shear from the base of the columns above to the top of the column
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below and so that will have been designed for a certain load based on
the design as the designer saw it back in 1963. I'm sure the gravity
load at that time was correct but obviously if the gravity load was
increased if the building was extended then that load would increase to
the extent that that could become dangerous so it's a critical weakness
in the sense of wanting to extend the building which was being
discussed at the time.

1120

Q. Just so that the lay person might understand that can | ask for the
photograph of the building, BUIC 233.0159.1. Can you indicate on that
photograph where you mean?

A. Yes, you can see with the mouse here if you look at the ground floor
level columns are all set back from the face of the building whereas at
the levels above the columns are on the perimeter of the building and so
it is the step, what we call the transfer if you like of the vertical load from
the perimeter face back to these columns which are recessed back
away from the facade.

Q. So, and your evidence is that although you say this is a severe
weakness seismically as this discontinuity has the potential for severe
failure you did not mean so much this is a severe weakness as this
would be a severe weakness —

A. Ifyou like the whole of that report was written in the context of looking to
extend the building options for redevelopment.

Q. On the next page of that document which will come up in a moment you
also say that, “Although we have not conducted any investigations it is
likely that the concrete may have deteriorated to the extent that these
elements will require extensive repair in the short to medium term,” and

you are talking there about the exterior columns?

>

Yes.
Q. Is that not something which appears to have been an existing potential

problem with the building at that time?
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A.  Well clearly it was because we did some work on that only a short time
later when there was in fact some damage and we did a review at that
stage and repaired a number of beams and columns.

Q. So did that work that you have just mentioned address this potential
deterioration?

A. Yes. Well it was, it was always going to be an ongoing maintenance
requirement but not one that had a significant impact on the strength of
the building but one which would have an impact on the integrity of
those columns.

Q. Wasn't your work around the issue of the columns done as a result of
PGC bringing it to your attention in 2009?

A.  Yes certainly it was.

Q. Can you just explain why this potential issue of deterioration was not
brought to PGC'’s attention in 2007?

A.  Well the potential for deterioration | cannot say whether they had this
report or not. This is a report prepared for the architect but had they
seen it and read it then they would have seen that. However, clearly
they brought it to our attention some time later. | believe that repairs had
been done on those columns at an earlier stage as well although not
with our involvement so it is simply a part of the continued maintenance
of the building requirement to be looking at that and making sure you
had it covered.

Q. This is a more general question and again as a learning point. Where an
engineer identifies a potential seismic weakness in a building, what
obligations does that engineer have to inform the owner of such
weaknesses?

A.  Well | cannot think of too many instances where an engineer would
identify a weakness without dealing with the owner. Certainly if such a
thing was identified yes the engineer is obliged to ethically to do so.

Q. What if the owner then decides to do nothing about it?

A. Then we go down the inevitable dilemma of as to whether that is a
severe situation which needs to be, need to inform a local territorial

authority or whether it is not that severe.

RCI - Canterbury Earthquakes — 20111205 [DAY 16] 33



10

15

20

25

30

PGC

>

A.

TRANS.20111205.34

Is that what an engineer would do? Inform the local authority if there
was a severe weakness that the owner had not acted upon?

If there was a severe issue which was not being attended to that is one
of the courses of action which may be taken.

Just turning to my third point, which is the inspection of earthquake
damaged buildings and talking obviously in particular about the PGC
inspections post-September. The first point is that in your brief,
paragraph 34, you make the point that the inspections were not
indicative of a building under distress or having a significant impaired
resistance to earthquake shaking. Just want to ask you some questions
about that issue of earthquake shaking, arising from Mr Mills has really
asked about whether you are looking forward or looking back or both.
When these inspections post-September were carried out by Holmes
Consulting it was evident there was an ongoing aftershock sequence,
was it not?

Yes.

And it had been publicised that there was still a possibility of a
magnitude 6 plus aftershock?

Yes.

Do you agree that it is not really the magnitude of an earthquake that an
engineer is interested in but the ground accelerations generated by an
earthquake?

Certainly do.

And ground accelerations can vary depending on the location and depth
of the earthquake?

Yes.

The aftershock zone included Christchurch city. Certainly that was
obvious by Boxing Day, do you agree?

Yes.

Are you aware that GNS could have calculated ground accelerations
within Christchurch of different scenarios of earthquake within the
aftershock zone?

Within reason, yes.
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Would you agree that would have been invaluable to engineers doing
inspections because it would have provided a standard of earthquake
shaking against which this impaired resistance you speak of could have
been measured?

No. The, | think the difficulty with that is that would require re-evaluation
if you like of every building in the city to a level which was not going to
be practically achieved in a timeframe and therefore the reasoning
behind what was elected to have been done, which is to say looking at
the damage, was to look at which buildings had been impaired and
therefore were clearly deteriorating and which had not and therefore we
continue to have the same level of strength they always did. It is
important to note that you know there is always the possibility of a much
larger earthquake which can damage buildings and as you pointed out
earlier even ones which have been designed to current code standards.
Mr Boys or Mr Whiteside said that Holmes Consulting did not take any
advice from GNS about aftershock risk or anything else, is that right?
We did not take specific advice. Obviously GNS were informing the
wider community or wider engineering community to the extent that they
could. We were party to all the briefings that the City Council and the
structural group meetings wherever else it may have been discussed so
there was a fairly consistent view across the engineering community at
least as to how they would proceed.

Do you think that in future the engineering community really should
obtain information from GNS about potential horizontal accelerations in
the aftershock zone so as to carry out assessments of damaged
buildings?

| think that is a point for wider discussion before we go forward and it
would certainly have a lot of that. My own opinion is that you still have to
view it in the context of what the buildings have been through.

So we are really arriving back at that point that Mr Whiteside and Boys
arrived at, of the distinction between building capacity on the one hand
and diminished capacity on the other? Is that right?

(no audible answer 11:29:06)
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Q. And the question that | asked of Mr Whiteside was in determining
diminished performance you are not looking at whether or not a building
is structurally good or bad you are just saying it is less good or bad than
it was before?

A. Inthe general sense yes but obviously if a building is a lot worse than it
was before then it is falling below the standard it needed to achieve
even to resist that event whereas if a building has come through an
event such as it had with no damage then it certainly got at least that
much capacity so if you like there is some aspect of judgement in that.

1130

Q. This distinction between diminished capacity and actual capacity and
the answers that Mr Whiteside and Mr Boys gave may well have really
broken the hearts of bereaved families and those injured, because the
people who used buildings may well have thought that engineers who
are coming along to look at the buildings were actually looking at
whether the building was structurally good or bad, you see, and they
may well have believed it was structurally sound when told it was safe to
occupy. Now that appears to be a problem. Do you agree?

A. | certainly understand what you're saying and | think it's important to
note, you know, our hearts go out to the families who have been
affected by this. It's a dreadful circumstances that we've all had to go

through. I'm still not sure that we can — where we go with that.

MR ELLIOTT ADDRESSES THE COMMISSION

CROSS-EXAMINATION CONTINUES: MR ELLIOTT
Q. Well let's look at what we might do about that, because | was going to
ask you about how we might deal with this problem in future, but then |

discovered that perhaps you were already working to some extent on

that.
A. Yes.
Q. Soyou're on the DBH Engineering Advisory group?
A. Correct.
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And the group has prepared a draft guidance document, is that right, on
evaluation and procedure?

Yes it has.

And that's document ENG.AEG.0001 which will come up hopefully on
your screens. That the document there?

Yes.

And if we turn to 005, which is the introduction section of that document,
just going to read out a section which is in the middle paragraph, “Initial
and rapid assessments for buildings are a basic sifting method for
identifying the worst of the immediate hazards, but the fact that a
building may have a green placard does not mean that it has behaved
satisfactorily and nor does it mean that it will behave satisfactorily in a
future event. It simply identifies that no significant damage has been
identified, that is, it is not known to be unsuitable for occupation. This
means it's important for the engineering community to reinforce the
message that further evaluation is generally needed, even where a
building has been green placarded.” So | take it you agree with those
sentiments?

Totally, yes.

So would you agree then that rather than saying in the case of the PGC
building, that it was okay to occupy or safe to occupy, what Mr
Whiteside really should have said was something like the wording used
here, “No significant damage has been identified and it is not known to
be unsuitable for occupation™?

I would agree that with the benefit of hindsight that could be better
wording although I note that the reports that he's preparing were simple,
a brief report of what he observed when he was there and the end
conclusion.

| appreciate that, I'm just talking about that wording?

| understand.

Could we also not have added or should these words not also have

been added, “That the building’s capacity to withstand an earthquake
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can only be identified by carrying out a full detailed evaluation which I
have not done”?

The building capacity, yes, | quite agree, that has — requires this level of
assessment to be able to determine it.

And I'm just asking you if you agree that it really would have been better
if those words had also been added to Mr Whiteside’s and Mr Boys’
report?

It would be better if those had been added to the reports all across the
city I'm sure, but it does say that on the green placard.

I mentioned your presidency of the Structural Engineering Society and
that society has produced a report to the Royal Commission. Is that
right?

Yes it has.

And one of the, am | right in saying that one of the recommendations
that is made there is that there should be a time limit for the detailed
engineering evaluation of buildings once the state of emergency’s lifted?
Yes. Correct.

So is it inherent there that really there should be a detailed evaluation of
all buildings?

Oh, absolutely.

And would you agree that in the case of buildings built before 1976
really those buildings should be closed before such a detailed
evaluation is carried out so as to be sure that they are safe to reoccupy?
On that point I'm not sure | would agree. | think it depends, you know,
there are buildings built before that date which are demonstrably quite
safe; there are others which are less so, and so | think there is still an
element of judgement required which has been certainly the way that
the profession’s been working through this problem obviously since
September the 4™. There needs to be a lot more consideration of that
but the timeframe over which that would occur is going to be
significantly longer than — it's — we're talking years not months.

Are there any other learning points that you think can be drawn from
what happened with the PGC building?
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A.  Well I think in the fullness of time there are probably going to be many,
and | only hope we learn them all. More specifically I'm rather hoping
the Commission will tell us that.

Q. I'm just giving you the chance to assist the Commission further if you
can, but you have already contributed by way of reports and so on
(overtalking 11:35:46).

A. Thank you. | mean I think the — it's in the detail evaluation guidelines
which you already have there. Certainly this building is one of many that
have helped to inform that process.

COMMISSION ADJOURNS: 11.36 AM

COMMISSION RESUMES: 11.54 AM

CROSS-EXAMINATION: MR HERON — NIL

CROSS-EXAMINATION: MR LAING

Q. One gquestion, could you turn to paragraph 31 of your evidence please.

WITNESS REFERRED TO BRIEF OF EVIDENCE

Q. Could you have a look at the first sentence there where you refer to the
fact that you took into account the verbal briefings given by the

Council/Civil Defence. Are you referring to briefings during the state of

emergency?
A. Yes | am.
Q. Do you recall any subsequent briefings?

A. Um, | couldn’t tell you exactly when the, the briefings, um, came to a
close. It was, um, there were a number of briefings through that period
initially following the earthquake. It certainly was all in the declaration.

Q. Do I, do I assume that you took place, or took part in some of those
briefings?

A. Yes.

Q. Do you recall what was said about aftershocks?
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Um, certainly to expect them, um, and sort of, I, | couldn't tell you
exactly when it was said but certainly the, um, the comments at the time
were around aftershocks potentially in order of magnitude less than the
original.

So that was just to clarify that, that was part of the actual briefing given
to you and other engineers who were present?

| believe so yes.

CROSS-EXAMINATION: MRS COWAN

Q.

Mr Hare | just have a couple of questions for you. If | can just take you
to the phone contact that you had with Harcourts on the 5" of
September which is BUI.CAN233.0054.18?

WITNESS REFERRED TO TELEPHONE CONTACT DOCUMENT

Q.

Okay and you'll see there it says, “The scope is the initial earthquake
inspection and securing measures as considered necessary”. |
understand that you didn't actually sign that contract on behalf of
Holmes Richard Seville did but did you ever discuss the nature of the
scope and the services with Harcourts or was it more just to formalise
the engagement of Holmes?

Um, | would have had general discussion with Howard Buchanan when
he called me, um, apparently on the 4™ | think, either the 4™ or the 5™
before this anyway, um, and so we had at that stage | would have said
we had a general understanding of what might have been required but
obviously that was further, um, discussed with Richard.

Okay and when Holmes undertook the second, third and fourth
assessments this wouldn't have been constrained to assist initial
assessments as is described in this contract, would've it?

Um, well we were still working under the same contract, um, and so any,
the need for further assessment would have been determined by what
had changed in the mean time if anything.

But where it says “Scope” which is initial earthquake inspection, this is
obviously gone on further when you've undertake the subsequent

assessment so it wouldn't have been limited to initial assessments?
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Um, | understand but it depends on what the triggering, um, point was
for the, for the init- for the extra assessment, um, in some cases it was
aftershock.

Okay. Was there ever any discussion that you can recall with Harcourts
about having an amended contract?

Um, no nothing that I can recall.

Okay. And you spoke earlier in some of your evidence is that the level 2
assessment, there were level 2 assessment guidelines and these were
the earthquake engineering guidelines is that correct?

Ah, yes, correct.

Were these level 2 assessment guidelines ever specifically conveyed to
Harcourts?

I’'m sorry | don’t know.

As | understand it from your evidence the level 2 assessment was able
to determine if the PGC building was structurally safe to occupy. Is that
correct?

In general terms yes.

And it would, this was the case for the PGC building based on the
Holmes assessments that it was structurally safe to occupy?

Um, the conclusion was that given the lack of apparent damage it was
acceptable for occupancy yes.

Okay and in your evidence given today you've said that subject to, sorry
at paragraph 32 of your brief, of your declaration you say that subject to
recommendations for further detailed assessment and it would have
been Holmes that would have recommended to Harcourts or to tenants
any further detailed assessments if they were required?

Yes the circumstances of that would have been had we seen, um,
damage which was giving us cause for concern or, um, ultimately, um,
when repairs were commenced for the building at which point a detailed
evaluation would have had to have taken place.

And during those inspections or any further repair there was no
requirement for further detailed assessments was there?

Sorry can you repeat the question?
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So during the course of the assessments or any repairs undertaken
there was no need, or Holmes didn't determine there was any need for
any further detailed assessments?

Um, I'm not aware of any repairs being undertaken and so certainly
none of the assessments indicated the need for detailed, immediate
detailed assessment.

You would have been aware that the building or the label being, of the
PGC building ‘safe to occupy structurally’ was a message that would
have been conveyed to tenants in some form?

Um, I'm not sure if they were getting copies of the reports, the reports
were being prepared for the owners, um, but obviously during the
course of the inspections, um, the engineers would have been walking
around the building with various of the tenants and, um, there would
have been verbal discussions about the occupancy.

| understand that you might not know how the, whether the reports
would be conveyed or how they would get to the tenants but the
message being, in the report that they were structurally safe to occupy
in some manner that would be conveyed to the tenants?

| understand that.

RE-EXAMINATION: MR HANNAN

Q.

Just one simple matter. You'll recall that Mr Elliott asked you about
discussions with the owner about life safety with respect to the work
being done in 2007, the report done in 20077

Yes.

And he asked you whether there was scope for a bit more discussion
with the owner about life safety?

Yes.

Now who were you in fact dealing with with respect to the report that
you did in 20077

Oh, we were dealing, um, directly with the architect at that point.
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Q. And can you comment on what you would expect as yourself an
engineering building professional architects to understand when
language like that was used?

A.  Well clearly we were, um, speaking as fellow building professionals, um,
and so | would expect him to have a general understanding of the
terminology we were using and/or ask for clarification.

Q. And as far as you're aware in this particular engagement in 2007 it was
Warren and Mahoney who was interfacing with the owner of the
building?

A. Yes.

COMMISSIONER FENWICK - NIL

COMMISSIONER CARTER — NIL

JUSTICE COOPER — NIL

WITNESS EXCUSED
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JUSTICE COOPER:
Yes Mr Mills.

MR MILLS:

Well Sir as you know we’re now going to hear from two representatives of
Becas on the expert report but just before they're called to give evidence |
thought that because none of the overheads or none of the power points that
as | understand it Becas are proposing to use include the terms of reference
that they were operating under nor the terms of reference for the panel report,
| thought it would be useful just to put those up so that people can see that
and know what the background is to the reports that have been done. So on
that basis could we first have BUI.CAM233.0051.10 and if that can be
enlarged at all that would no doubt help.

COMMISSIONERS REFERRED TO REPORTS

1204

Now this is actually taken from the Beca report but, so anyone who wants to
see it in its context of course can go to that report which is on the website but
these are the terms of reference that were given by the Department of
Building and Housing to the consultants that were engaged to do the four
buildings that the DBH enquiry enquired into. It's not specific only to PGC.
PGC is simply one of them and | simply draw attention to the fact that this is
what Becas and other consultancy firms were asked to do when they were
engaged to look at these individual buildings. So they were required to look at
the original design and construction, impact of any alterations, how the
buildings performed in the 4 September earthquake — in particular the impact
of the earthquake on the building. Then they were required to look at the
assessment process and the ultimate question, as has become very clear by
now from what has been said, why these buildings collapsed or suffered
serious damage. And then there’s a wider range of issues that the consultants
were also required to look at - design codes and so on, knowledge of seismic
hazards, changes over time to knowledge, any policies or requirements to up-
grade the structural performance of the buildings. Then a description of what

the consultancy firms were to make use of, records, interviews and so on and
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then matters outside the scope of the investigation which | draw some
attention to which is that issues of culpability or liability arising from the
collapse of the building were outside the scope of the investigation. And then
Becas have themselves set out in relation to the PGC building specifically the
matters that they had had regard to in doing the report and it was interviews
by witnesses to the collapse and the rescue activities following, structural
analyses, materials testing, geotechnical investigations and site surveys. So
that's the background as set out by the Department of Building and Housing
for the report we're about to hear evidence on from Becas.

Then | just want to draw attention to the terms of reference of the expert panel
report and that’'s at BUI.BAR.0017.12 and it's also on page 13. Now if you
can just enlarge the part under “Terms of Reference” which is the only part
that we’re interested in and it does actually continue on to the next page but
again just looking at this initially the structure as the Commission well knows
was that along with the engagement of expert consultants to prepared the
reports, an expert panel was set up under these terms of reference that are
set out here and the essential function of the expert panel as | understand it
from what's said here is that, as it says under “Outline Approach and
Outputs”, the consultant technical investigation report was output number 1.
Output number 2 was a report prepared by the expert panel to the Department
of Building and Housing, and then output 3 which is yet to happen is a report
from the department to the relevant Minister on the outcome of the

investigation.

JUSTICE COOPER:
| don’t think it is correct to say it is yet to happen. 1 think it has happened and
the way things ended up there was a very brief report from the Minister which

| think has certainly been provided to us. I've seen it.

MR MILLS:

Thank you Your Honour. | stand corrected.
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JUSTICE COOPER:

It's simply adopting the recommendations of the other reports. It is very very
brief so you may be correct inasmuch as there may be another report.
Certainly the same process has to be repeated with respect to the CTV
building and, who knows, there may be another report. This might be called
a final final report | suppose but certainly that three-part process mentioned
there has supposedly been completed with respect to the three buildings in
respect of which there has been an expert panel report.

MR MILLS:

Thank you Your Honour. Yes | suppose had possibly rather optimistically
anticipated that when all of the reports were in there might be some overall
conclusions that might be drawn but perhaps I've read too much into what'’s

intended.

JUSTICE COOPER:
You may be right but there’s certainly been a report from the Minister bringing

things up-to-date.

MR MILLS:

So that's the first page of the terms of reference and under “Roles and
Responsibilities” | won’'t go back to that. Then over on the next page which
has just come up on the particular roles and responsibilities of the expert
panel | do draw attention particularly to the second to last of those bullet
points which is that one of the roles is to review and approve the engineering
consultant reports and | just do draw to the Commission’s attention that
language review and approve which | find interesting language really for the
expert panel function but that's what they’re required to do, and then finally
they are to produce an overview report addressing the matters for
investigation and so on. So that’'s the background to the evidence that we’re
now about to hear from Becas and on that basis | call Mr Jury and Dr Sharpe

to come and present the consultants’ report.
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MR MILLS CALLS

ROBERT DAVID JURY (AFFIRMED)

RICHARD SHARPE (AFFIRMED)

Q. Now I will just take you through some of the formalities that you'll be
familiar with. One at a time, your full name, dealing firstly with Mr Jury,

your full name is Robert David Jury?

A. ltis.

Q. You are a resident of Wellington?

A. I am.

Q. You have a Masters in Civil Engineering from the University of
Canterbury?

A. | have.

Q. You're a Technical Director in Beca’'s Wellington office?

A. I am.

Q. You are a Chartered Professional Engineer?

A. Yes.

Q. You're a Fellow of both the Institution of Professional Engineers and the
New Zealand Society for Earthquake Engineering?

A. I am.

Q. You were a member of the committee that developed New Zealand’s

current earthquake loading standards?

A. | was, yep.

Q. You're the Chairman, | think currently the Chairman, of the New Zealand
Society of Earthquake Engineering Earthquake Risk Buildings Study
Group?

A.  Ah, that group is currently in abeyance but about to be reactivated, so

yes.
Q. With you still as the Chairman?
A. Yes.

1214
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Q. And as | understand it that study group produced the current guidelines
for the assessment and improvement of the structural performance of
buildings and earthquakes?

A. Yes.

Q. Among your many roles and significant structures you've been involved
in, you led the structural design team for the Auckland Sky Tower?

A. ldid.

Q. Now I just say beyond that, that your CV is on our website. It's much
more comprehensive than that. Those who are interested can find it
there. Now | then just want to confirm that you were retained by the
Department of Building and Housing to prepare a report on the PGC
building?

A. Thatis correct.

Q. And again just for the record | want you to confirm the report and I'll just

bring it up so that you can go through the technical step of confirming it.

It's BUL.CAM233005.1. At least | hope it is.

That is correct.

Thank you. So you confirm that's the report —

Mmm.

o> 0>

- that you were the principal author | think is probably the correct

description is it?

>

That's correct.

©

And can you also confirm that you were a member of the expert panel
that I've just been describing?

I'm sorry that panel you —

This is the DBH expert panel.

The one that's still sitting?

Yes, you are a member of that?

> o >0 >

That's correct, that's correct.

EXAMINATION: MR MILLS
RICHARD DEAN SHARPE
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All right, then turning then to you Dr Sharpe. Your full name is Richard
Dean Sharpe?

Itis.

You too are a resident of Wellington?

I am.

You have a PhD in Civil Engineering from the University of Canterbury?

| do.

You're a Chartered Professional Engineer?

| am.

You are the technical director of the Earthquake Engineering Office of
BECA in their Wellington office?

That's correct.

You have more than 30 years of experience as a structural engineer?

| do.

You're a past president and fellow of the New Zealand Society for
Earthquake Engineering?

| am.

In 2007 you were made a Distinguished Fellow of the Institution of
Professional Engineers New Zealand?

| was.

And that was in recognition of your earthquake engineering
contributions?

It was.

Now once again you have a CV that goes well beyond those matters but
those, again your CV has been put onto our website for wider
distribution. Perhaps the one other thing | just note from the CV I've got
in front of me that | might just ask you to confirm is in 1999 you led a
group of New Zealand engineers and others to Turkey to examine the
devastating effects of an earthquake that had just occurred there?

| did.

And since then you've been involved in a review of the Romanian
earthquake building code?

We both have.
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Q. You both have?

A.  Mhm.

Q. And in 2010 you were involved in a review of the seismic resilience of
the energy sector in Rumania?

A. | was yes.

Q. Now can | just ask you, because I'm not quite sure myself, precisely
what your formal role was in the preparation of the BECA report?

A. | concentrated on collecting the evidence and, in great extent and
putting together the first part of the report. While my colleague Mr Jury
undertook the intensely technical nature of the —

Q. Thank you. And can | also ask you whether you had any formal role in
the expert panel?

A.  Not any formal role but I did attend that panel on a number of occasions.

Q. And would that in relation to the PGC building have been for the
purpose of discussing the issues that were arising in the course of the
panel’s evaluation of the BECA report?

A.  That's correct.

Q. Right, well — and again | don't think | need to take you formally back to

it, you saw what was up there before. That is the report that you were

involved in that we had on the screen a moment ago? Just answer that
confirming —

Yes that's it, sorry, yes.

These are just matters for the record.

Yes.

o> 0>

All right, well now as | understand it you're going to deal with this by
reference to some power points, so I'm going to sit down and leave you

two to run that in whatever way you choose to.

DR SHARPE PRESENTS POWER POINT PRSENTATION

A. Thank you. Commissioners at the request of the counsel consisting the
Commission, this initial presentation that I'm going to give is a repeat of
that that we made initially on the 30™ of September to the bereaved

families of the victims and then later to some of the tenants, and then
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who were present in the building at the time of the collapse and then
was given in the same form to the media so this is not new information
for the public.

| think just at the beginning it's worth pointing out that in the past week
we've had a lot of feedback from the reports of the Commission that we
may have in fact been involved in giving a report on the Pyne Gould
Corporation building between September and February, and that's not
true. We pay tribute to our teams. It's not just Mr Jury and | who've
done this work, but we've had the great support from our team,
particularly the analysts, Francis Tse and Kate Grinlinton in doing this
work. 1I'm hoping to be able to turn the power points over myself with
the mouse. You might so wonder, it's come up, | was going to say you
might wonder why engineering consultants have investigated this and
perhaps not university based engineers. Practising engineers in New
Zealand have had a long history of driving the development of
earthquake engineering for seismic resilience and that might come up
later on.

So just to start off with, with the picture of the building taken about a
year | believe it collapsed, about 45 years old when it collapsed, modern
looking but not modern in terms of its structure with respect to our
design practices today. This presentation doesn’t want to move on. So
this presentation covers the design and construction of the building, the
reason for collapse, the history of the building and only then will we tell
you about our investigations, the conclusions and the recommendations
that we've made in our report.

The design and construction. We found that the building appears to
have been designed in accordance with the standards of the time, 1963.
It's worth pointing out that in, even when | started my final year at
university as an undergraduate in 1968, earthquake engin