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Introduction

This report has heen commissioned by the Royal Commission ol Inquiry into buikding fuilure
caused by the Canterbury Earthquakes o review (he perfimmunee of the Presg Building at 32
Cathedral Square, Christchureh during the Canterbury earthquake scojuenee,

The report is based on documentation provided by the Royal Conunission of Inquiry into
butlding [atlure ¢aused by the Canterbury Tarthquakes. No inspectior of lhe building was
possible prior to the building being demolisaed,

Location of Building

The location of the building in the Christchurch CRID is shown on the gerial photograph of
Christehurch and the direction of the epicentre of the 4% Septemnber, 2010 and 22" February,
2011 earthquakes are shown on an acrial pheto of the site included in Appendix 1.

Description of Building

The Press Buibding was constructed cirea 1909, The building was a layge rectangular building
with tour storeys aud n busement. 'he basement partially exiended above pround level. The west
and south elevations [aced the strect and cast and noith sides abutted adjoining properties. A light
well was constructed approximatcly midway alang the eastern wall of the building,

The basemenl was constructed as a paper store, ‘Lte printing operations were loculed in ke
northern portion of each Mloor with office and editorial departments located in the southemn
portivy of exch foor. Refer originad plans included in Appendix 2. A Dl height infemal un-
reinforced masonry sheur wall willh openings, separalea) the fwy aceas on all Qoors. The internal
wall was located off centre; the office avea being approximately half the size ol the printing
opcrational area on cach floor,

I'he building was constructed with a steel skeleton consisting of cast iron ¢olumus supported on
conerele [oundalion pads. These eolumns support steel girders and in-silu conerele uors. Tle
buildings exterior walls wire un-reintoreed masonry with Camaru stone applications t windows
and other areas of its facade. Lhe building was founded on strip fooling foundaticns.

Gravity System

The pravity loads were carricd by the stee] skeleton frames and the perimeler uneinforeed
masonry walls. The Aoor constrnction consisted of 200mm thick mesh reinforced insitu concrete
supported ont concrate arclht beams spaced at 1800 to 2400 mm ors in tum supporied on steel
beams. These beams were arientated in the reansverse direetion (east-waest). Details ave provided
in Holmes Consulting Groups plans 105849 S1-01 to 06 recording heritage f{eatures of the
building.

The basement walls were construcled ol 800mm thick reitifmced concrete. The thickness of the
walls above gronnd Aonr level were typically:
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 Location ) No of Wythes |
Ground floor to first floor )

=2

First floor Lo second floot 5
| Second [loor to third floor 4 .
Third loor (o van! 3 |
Actual thicknesses are recorded on the Holmes Consulting Group®s plans in Appendix 3.

Scismic System

The building relied on the m-reinfarced perimeter and internal unreinforced masonry walls [or
seisimic resistance. The steel framing provided nepligible seismic resistanee. Due to the open
streel [acades, the primary seismic resisting elements were the narth, east and internal walls.

The in-situ reinforced concrete floors and rool” provided stiff but brittle rigid diaphragms at each
level of the building.

History of Alterations

The (vllowing, is a brief history af the alterations and adjustments, that we arc aware of, that have
been mede to the building during, its life:

e In the late 1960°s parapets and finials were removed as part of carthquake salety works.
Some smali arcas were retained to the north-east portion of ihe building,

e In 1974 a huilding permit was approved for the installation of parapet supports. Support
was provided with diagonal steel braces fixed into the concrete root” with dynabolts.
These braces were connceled to an RHS that was fixed 1o the back face of the parapet.
Bolig to the RHS were drilled through the parapet and connected to a steel angle on the
external Mee of the parapet.

e  Various other works had been undertaken through the buildings history. These worles
were largely adjustments to office fit-outs, internal partiioning, fire safety upgrades and
similay minor works,

There were no tecords of structural or seismic upgrades having been carried out through the life
of the building.

Documentation was provided that established that the buildings owner, Ganellen, had engaged
Holues Consulting Group to investigate the building strenpth and to develop proposals for
strengthening of the building in June, 2010. This work was incomplete at the date of the 22"
Felruary, 2011 emityuake.

Compliance

The building was constructed for The Press in 1907, In 1976 the basermnent was converted liom
use as a paper store into a car park. All other alterations appear to relale to internal fitout.
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A review of the Christchurch City Council records indicates that the building camplicd with the
requirements of the Building Act 1991 due to the building pre-existing the Building Aet and no
alterations or change of use occurring since the introduction of the Building Act

Christchurch City Council Policy on Earthquake Prone Buildings

We ynderstand that the Christchurch City Council applied for and was granted pawers under
goction 301 A of the Municipal Carpormtion Act and (he Christehureh City Couneil adupled a
generally passive approach to the upgrading of carlhquake risk boildings.

There are ne records of any Seismic Risk Building -Survey or Hazardous Appendags Survey
huving been undertaken by the Cluisichurch City Council,

"I'he Christchurch City Couneil's first policy 1n respeet fo carthquake prone butldings was
introduced in 2000,

This policy was reviewed in 2010,
Events subsequent to 4" September, 2010 Earthquake
The building suffered damage as a result of the 4™ September, 2010 Darfield earthquake.

A Rapid Assessment-Level | was undertaken an heha' ol the Christebureh City Counedl on 3
September, 2010, This recorded signs of cracking on west wall arches and south wall columns,

Another Rapid Assessment-Level | was undertaken on lhe sume day that recorded that the
building was “generally fine, no issue, superficial cracking of window broken™. Bolh rapid
aszessments assipned  green placards,  Both asscasments cximated that the overail building
damage was less than 1%. A Rapid Assessment-Level 2 was undertaken the [ullowing day on
the tarret, 'This recorderd that nne masonry wall was eraclied and that the turrel balustrade was
loose off [ixings. This assessiment recommended a detailed structural enpineering evaluation,

Represemtatives of Lewis Bradford inspected the building on the 9" September, 2010 identifying
a number of aveas of superticial damape along with minar cracking to structural elements. e to
a lack of access to view some critical sructurel elements and time constraints, the builcing was
deemed not fit to occupy.

Representatives ol Lewis Bradlord visiled the cite again on the 14" September, 2010 after some
opening up had been undertaken. lewis Bradtord required some securing ol the stone parapet
above the main entry prior te occupation of the building. The assessment also recommended
inspection of all existing stone to perimeter frames and a new concrete shear wall in the north-
west corner of the building. 1t was noted that the second and third floors In this area would need
o be cordoned ol unl] this work was completed. The sceuring works w the stoee parapet over
Ihe: entry arca was completed and the bailding was deemed fit to vecupy by Lewis Bradford on
(he 20" Seplember, 2010,

A stiuetural inteprity assessment was undertaken of the building by Harrison Grierson on 15
September, 2010, This assessmend. identified that the north end ol of the east wall W the upper
level had diagonal cracks present and some loose bricks. The west end of the north fevel 3 (top
starey) wall also had large cracks in the wall, The report relers to emergeney strengthening
having been applied to the wall and that the wall had been sufficiently stabilised until permanent
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remedial works were designed and constrocted.  The report recommended that this corner of the
building to the top two {loors was not occupied and access should be limited to essential
personnel.

Other damage noted was localiscd acsthetic damage such as minor stress cracks in walls, external
stoncwork and window swrrounds. The report concluded that the building was structurally sound
and safe to occupy.

Lewis Bradford provided a report titled *Structural Evaluation and Hazard Assessment Report
Following 4/9/10 Earthquake.” The report identified the main areas of damage as the north-west
brick wall at level 3, the north-gast brick wall at level 3 and the stoneworl and minor brick aveas
to the south and west perimeter frames.

Lewis Bradford recommended that the two areas of damaped biickwork should be strueturally
strengthened to replace the lost strength, but also enhance the overall siructural strength up to
recommended levels. Lewis Brad{ord snticipuled new structural walls of retnforced concrete 1o
be constructed on the interior face of the existing brickwork.

Christchurch City Council record that at a meeting on the 16" Seplember, 2010 atiended by John
Higgins, Neil Carrie, Kate Agnew and Michael Doig to review internal damage to heritage
building, Kate Agnew and Neil Carrie were satisfied that replacement of broken glags, repair and
painting of internal cracking, providing no struciwal elements involved, could be undertaken
without the need for a resource consent. The applicant wag to provide a report to confirm that
cracking was only superficial.

Lewis Bradlord advise that their engagement ended on the 1" November 2010. Tt appears that no
progress on the installation of the reinforecd conercte shear walls had been made prior to the
termination of Lewis Bradfard’s enpapement.

The building suftered some further damage during the 26" December 2010 earthquake.

A Rapid Assessment-Level 1 was underlaken on behall of the Christchurch City Couneil on 26™
December, 2010, This assessnent identificd moderate and severe hazards within the Luilding,
particularly cracking of hrick work, including south fagade, and a risk of failure of neighbouring
parapet on the cast side.

The Chiistchureh City Council wrote to the building owners on 29 December, 2010 advising
that tha building had been identitied as having been damaged in the Roxing Day earthquake and
was considered dangerous. The Christchurch City Council issued a Section 124 (1) (€) notice
under the Building Act 2002 on 29 December, 2010,

Holmes Consulling Group underlook an inspection of the building on 12" January, 2011
I'he assessment identified the following damage following the 26" December 2010 carthquake:

South Wall
Several piers were severely damaged

West Wall
FExtensive cracking ovident on tagade. Some evidence of seftlement towands the centre of

the wall adjacent to the dividing wall between the two portions of the building.

S‘pm.\c?H_om_oé Limited Report E110604- 32 Cathedral Squsre - Revised December 2077



BUI.CAT032.0012.6

Report —32 Cathedral Square Page 6

North Wall

Third floar, north-west columns severcly dumaged in v [ September, 2010 quake, The
two piers in the north-cast comer were significontly damaged in the Boxing Day quake.
Ihe nced for strenglhening and added stiffness 1o be provided to the 3™ Hoor was
identifiod,

East Wall
Significart damagge o picrs of the north section of the wall at the thivd floor and adjacent
returns ol the light well.

Central Fast West Wall {Inelading Cernitreal Staimvell)
Walls had suffered extensive damage fiom Boxing Day event resulting in lateral
movement at and above third floor.

Raof Level

Damage o the tower in (he south west corner. Damage to parapets mosily along Lhe
north and cast facades. Need for upgrading of the parapet restraint and strengthening of
the tower was identified.

In a letter to the Christchurch City Council of 12" lanuary, 2011 Holmes Consulting Group
advised “thal where The struclural inlegrity of the building had been malerially affected, interim
securing meagures had been taken to restore the structural integrity of the performance of the
building to ot beast a condition that existed prior to the carthquake off 26" December, 2010, Also,
that all potentially dangerous features adjacent o or near by buildings had been identified™.

In Tolmes Consulting Group's memorandum of the 3 ?Yi'arc-h, 2011, Holmes Consulting Group
advised that a 1ull assessment of the building in its pre-4" September, 2010 earthquake condition
was approximately 40 to 45% of full code in the east-west direction and 50% of {ull cace in the
north- south direction. I the samc memorandum, 1olmes Ceonsulting Group advised that the
building’s residual strength following the 4 Scptember, 2010 and 26" December, 2010
carthquakes was less than 33% [CL. In the memorandum Iolmes Consulting Group set out
proposcd repair and reinstalement worl

A overy detailed record of cracking present in the building was prepared by Baker Cavanaph
Architecls in January, 2011,

The building was saveraly datiaped during the severs shaking that occuiied during the 2
FFebruary, 2011 carthquake. A Rapid Assessment-Level 1 was undertalken on the building on 28"
February, 2011, This Level | assessment identified the collapse of the upper storey, Lhe need [or
urgent removal of parapcts and the nead for Darricading to protect pedestiians. The building was
given a red placard.

Holmes Consulting Group advised tn tetr report of 37 March, 2011 that tn thedr optnion the
huilding was irvelricvably damaged. Rofer photas m Appeidix 3.

Structural Failure

The earthquake of 22" February, 2011 tragically resulted in significant collapse of the roof and

siructure above level 3. 'The PPolice Operation Earthquake photos indicate that failure of the voof
diaphrapm over the internal wall allowed the northern portion of the roof to translated in a north-
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easterly direction, rotaling abaut the junction of the infernal un-reinforced masonry wall and the
east wall. As the northern portion of the roof translated, the northern portion of the roof failed at
several of the supporting beam lines. Refer photos in Appendix 4. The internal un-reinforced
masonry wall appears to have failed in a northerly out of plane direction. The southern portion of
the roof translated in a soulh-casterly dircetion, The majority ol Lhe reol slub came 1o rest on the
level 3 slab, Porlions of the external walls above level 3 and ol the roof slab that was leit
projecting beyond the level 3 slab fell to the ground. The turret was severely damaged.

The code lateral load coefficient for the roof for an elastic responding four storey structure in
Christchureh at the time of the eaithyuake sequence was 1 48p, Rased an GNS Science records
of measwrements of accelerations in the Christehurch CBD during the 22" February, 2011
carthquake, the building was likely to have been subjecled 1o 4 ground aeccleration of 0.9y, Thig
level of ground acceleration equates to an acceleration of 2,08 at roof level, On the basis of
Holmes Consulting Group's strength assessment of the building in the pre 4™ September, 2010
carthquake the building had a lateral load capacity approaching 0.7g. The above figures
demonstrate that the roof could not have survived the 22™ February 2011 earthquake had the
walls been in an undamaged condition.

It is also possible that the earthquake shuking may have been accentuated by pounding with the
adjacent building to the cast and by the effects of vertical acecleration, Photos of the adjoining
burilding along the east wall ricluded in Appendix 4 indicate that pounding may have occuired.

We gre of the opinion thal even il the walls had not been damaged under the 4" Saptember, 2010
and 26" December, 20010 earthquakes, the collapse would have ocewred inder the severity ol
shaking that oceurred during the 22" February, 2011 earthquake.

Issues Arising from Review

Occupancy of earthquake damaged buildings

In their letter to the building owner 16™ September, 2010, Lewis Bradford assessed the building
as safe lo occupy once the temparary securing works to the stone parapet above the main cotry
had been undertaken. In their letter to the building owner, Lewis Bradford had identificd damage
to existing stone to perimeter fiames and recommended inspection and 1eview as soon as
possible to enswe that there were no loose siones affecting long tenn pablie salety. Tewis
Bradford also identified that a new shear wall was required in the north-west comer of the
building comamenting that “ This srea is (o he cordoned ofl to the second aud third {loovs tecaily
using heardings w allow walls to be construeted) in the next two-three weeks,™

Lewis Bradford confirmed that the building was fit for occupation on the 20" September, 2010,

Harrison Gricrson mspected the building on {he (st September, 2010 and concluded “the
butlding 1s structueally sound and sale b cocupy, (Oller than de vorth cod of level 337

The building sillered Turther damegee as a result ol ihe 36" December, 2011 carthquake. (n ke
12" Janwary, 2011, [lolmes Constlting Group adviscd that interim seeuring measarcs had been
token to restore the structural integrity to at least a condition that existed prior to the carthquake
ol 26" December, 2010, On the hasis of the above assessimients, the Christchurch City Council
allowed access into the buiiding and removing the cordans.

In Llolmes Consulting, Group’s memorandum of the o March, 2011, Holmes Consulting Group
advised that a full assessntent of the building in its pre-4" September, 2010 earthquake condition
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was approximately 40 to 45% of tull code in the east-west direction and 50% of full code in the
north-south direction. In the same memorandum, lTolmes Consulting Group advised thal the
building’s residual strength, following the 4" September, 2010 and 26" December, 2010
carthquakes, was less than 33% I'CL. In the memorandum Holmes Consulling Group set out
propuosed repair and reinstatement work.,

It is evident that a number of engincers inspected the building afler the 4™ September, 2010
carthquake and considercd that the building had sufficient reserve strength to withstand any
expected altershock. The building did withstand the 26" December afiershock without other than
further minor damage.

Cleurly there was a level of earthquake thal would exceed the buildings suenpgth, assessed by
Holmes Consulting CGroup as less than 33% FCL following the 26" December, 2010 carthquale.
The intensity of shaking expetienced in the 22 February, 2011 earthquake sipnificantly
exceeded this Jevel of resistance. We are satistied that the upper floor of the building would not
have withstood the intensity of shaking experienced on the 2 February, 2011 if the building
had not been damaged by the previous earthquakes.

Carthguakes are infrequent events and cngineers receive no training in the assessment of
carthquake damaged un-reinforced masonry buildings. Further, the rapid assessment process is
primarily focussed on addressing damage to buildings. It is suggested that after a signilicant
earthquake, the controlling authority should establish minimum strength criteria and require an
engineering assessment  establishing that the building achieves the minimum strength
requirement prior to occupaney of an un-reinforeed masonry building or public aceess wilhin the
fall zone of the building. It is also suggested that engincers receive professional CPD training on
Lthe assessment of carthquake damaged buildings,

Delay i installation of level 3 shear wall

Fellowing the A4 September, 2010, Lewis Bradford deemed the building fit to occupy on the
basis that a new shear wall would be constructed in the north-west corner of the building within
the next 2 to 3 weeks.

Holmes Consulting Group coordinated securing work after the 265 December, 2010 carthquake
and reported that interim securing work had been completed by the 12" January, 2011, restoring
the structursl integrily to at least that exisiing prior lo 26" December, 2010, In Holmes
Congulting Graups memorandum of 3™ Feoruary, 2671 Holmes Consuliing group commieniced
under north wall thal A 150mm concrete skin is propose, as the south wall”

Thete are no records that indicate why the construction of the shear wall recommended by Lewis
Bradford, and subsequently re-affinmned by Holmes Consulting Group was not constructed in the
almost 6 month periad between the 4™ September, 2010 carthguake and the 22" February, 2011
carlhquake.

Upgrading of un-reinforced masonry buildings

‘The damage that occurred to the building in the 22" February, 2011 carthquake demonstrates the
risk that un-reinforced masonry buildings pose to the occupiers of the building and people in the
vicinity of the building at the rime of such an event, ‘l'ragically the earthquake series has
highlighted the danger to the public of these unreinforced masonry buildings.

The Building Avt provides two apperiunities Tor (the struclural upgrodiog af buildings. Thoese
opportunities are:

‘Spencer Holmes Limited  Repar! £110604- 32 Cathadral Square - Revised December 2611
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¢ upon a change of use
e implementation and enforcement of an earthquake prone building policy

Improved public safety in a significant earthquake relies on territorial authorities adopting and
implementing a meaningful programme for strengthening and upgrading of un-reinforced
masonry buildings and enforcing the provisions for structural upgrading when a building is
subject 1o a change ol use.

Ihe delay in the Christchurch City Council implementing a policy on carthqualke prone buildings
may or may nat have contributed to the damage which occurred as a result of the severe ppx!
February, 2011 earthguake. However, [or ¢ special use building which is unlikely (o have a
change of use, the carthquake prone policy of the territorial authority is one of a few catalysts to
initiate upgrading of m un-reinforced masomy building in the interests of mblic safety.

Undoubtedly the Christehurch City Council’s attitude to carthquake risk buildings was
intluenced by the widely beld pereeption that Cheistchureh was a low seismic hazard zows.

Mew Zealand is a secismically active country with many un-reinforced masonry and other low
seisimic strengfh buildings in cittes and rural communities, It is suppested that these communities
address the risk that un-reinforced masonry buildings pose in the event of a moderate to severe
earihquake if the trapic loss ol life thal occurred in Chrisichurch is not to ceeur in a future event.

Structural Form
‘I hie Tess than desieable structwal for of the building is noted.

While reasonably rohust structival elements are provided inoeach of the kongiindinal and
uansyerse Circetions, the building has low resistances 10 loesional efiews,  The damgge thial
oceurred to the walls at the northern end of the building in the 4" September, 2010 and 26
December, 2010 carthquakes would appear to have compromised the strength of these elements,

It is suggested that increased redundancy should be a reguirement for strenpibening of un-
reinforced masonry buildings, particularly in the upper levels where the effects of wvertical
aceeleratinon may ba signifizant.

Yertical Acceleration Effects
It 1y suggested thal considaration be given (0 requiring vertical acceleralion ¢ lecls 1o be
considered i the upper levels of un-reinforced masonry buildings.

Report Prepared By:- Report Reviewed By:
Peter C Smith Jon Devine

BE FIPENZ,.CPEng IMPE BE{Hunx) WE (Civil) CP Enyg INIPE
Director Director

TrQeDd - 32 Catliedral Sgpuee - (e Freps - Revisel Iheg "1,
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APPLENDIX 1:
Site Plans

Spencar Holmes Limited  Report E1710804- 32 Cathedral Bquare - Revised Decernber 2011



BUI.CAT032.0012.11

i 2 | )

G!ouaustm -.li

WN@ 1( .; .

F

o~
-t

1
F J £
5] q 7

= !
® 1%
. ..' ¢
)

5

&

(7]

L+

F v

I

N By
n§

=0

-

_:' C -, -

!?','?‘.'

U ediseig

W——— -
By ™
-
| =
L~
b 2

o e

"

-
U‘!- 3

Sponcer Halmes Limited  Reporl E110604- 32 Cathedraf Squars - Revised Decamber 2011



BUI.CAT032.0012.12

ftepont —32 Gathedra!l Square ~ Fage 12

Epcneer Holmes Limifed  Report E110804- 32 Cathedral Square - Revised Decambor 2011



BUI.CAT032.0012.13

APPENDIX 2:

Plans and sections of I'ress Building-at 32 Cathedral Square
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APPENDIX 3:

Holmes Consulting Group
= Plans recording original construction
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(plus historical eamesfonctivas)
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CHRISTCH{URCH PRESS CO. BUILDINGS
{32 CATHEDRAL SQ & RELATED ADJACENT SITES)

Roungh site history to 2008
(‘with eround plans)
AND

List of building/resource consents issumed 1940 to 2008
{attached)

Alternate addresses amaloamated into 32 Cathedral Stz
34 Cathedral Square / 101 Wercester St ¢ 146 Gloncester St
148-154 Gloucester §t {old Theatre Royal}
R eloted anddresses stored separatelv {ware othier Cach Press buildines):
1561538 Gloncester St (old Patace Hotel’Kings Theatre)
160 Gloucester St (old Scotts Garame)

Old addresses:
The cutsSdes of several Choh Press Building plans have been labelled “22 Cathedral Sg*, “'50 Cathedral S etc
at some time in the past b these eddresses don’t sorespond at aff to curnenl Cathedral S¢ numbering
& appear 10 be Sither errors, o reiaked {0 a (superseded) past svstem of addresses around the S quare.

As gt Mar 2008 the Press bu ildings are listed In GEMS as follows:
158 Gloncester (c1d herisage Xings TheatrerPalace Hotel) & 169 Gleucester {old S-cotts Garage) both cist as sepamie addressss.
Consents for 146 flavcester (old RSA), 148-154 Gloucester (old Theztre Royal heritrge building) & 30-3¢ Cathedra! (the heritage Bress Building on Cathedral Sz and
tae non-hasitage Toess Eane building) arc aif grouped in GEMS under “32 Cathedral $q°. | have mcluded more presiss baildmg locations ir the full corsents (st

A compliamce certificate has been issued Jan 08 for demolition oF the Press Lane: building and 146, 13§ & 160 Gloucester St.
32 Cathedral 33 (the Press Building) and 148 Gloweester S (0ld Theatrs Royal) are o remain.
Currently tmknown which addressées will be assigned to the cloared sitefs.
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Report - 32 Cathedral Square Fage 26

APPENDIX 4:

Photos of building after 4™ Sepiember, 2010 earthqualke

Spencer Heotmes Limited Report £110604-32 Cathedral Square Decenber 2011



BUI.CAT032.0012.27

Report — 32 Gathedral Square Page 27

A Damage:

Diagonal shear cracking to
the internal exposed
|~ briclowork.

Damage:

Diagonal shear cracldng 1
0| lhe extemnal exposed

brickyarks,

Remedial werls;

Threaded rods where
socurad by chemset on the
North-weslen cornar.

Spencer Holmes Limiled Repo#t £ 110604-32 Calthradral Square - Cecember 2077
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Report — 32 Cathedral Square Pags 26

Ramedial works:

Clamping of wall uilh
= threaded rods ard steel
angles.

Spencer Holmos Limited Heport E170604-32 Cathedral Squaro Decomibror 2011
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Repoit — 32 Calhedral Square Paye 29

APPENDIX 4:

Photozraph recards of damage folloying 22 February, 2011 earthquake

Spemer.’-lofmesft’mited Report £110604-32 Cafhedral Square December 2011
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Ropoti = 32 Calivediral Square

Page 30

Spesrcer Holmes Limiled

Roport E110804- 32 Cathedral Square - Revised

Degsmber 2011
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Report — 32 Galhedral Squiare

Spencer Holmes Limited

Report £110604-32 Cathedral Square

Decamber 20011
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Report = 32 Cathedral Sqliare

Page 32

Spencer Holmes Limited

Report £110604-32 Cathedral Square

Dacambar 2011
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Report = 32 Cathedral Sguaro Fage 33

Spancer Holmes Linited Report £110604-32 Cathedral Square Decembier 2011
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Report — 32 Cathedral Squarm Page 34

Spencer Holmes Limited Report E110604-32 Cathedral Sguare Decembar 2011
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Report — 32 Cathedral Square J

-‘g
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Sponcer lHolmes Limited Report £110604-32 Cathedral Square December 2071
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Raport = 32 Cethedral Square

_Page o

Spencar (loimas Litnited

Report E110604-32 Calhadral Square

Deacember 2017
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Rapori — 32 Cathedral Square

Sverroer Hoftmes Liifed

Repart £110604-32 Coathedral Square

December 2011
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Page 39

Docombor 2071

Report £110604-32 Cathedra) Square

Repoirt = 32 Cathedral Square

Spencer Holmes Limited





