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30" August 2019

Dear |l O\;
Official Information Act (1982) Request 4

| write in response to your official Information Act request, &fg‘lnally requested on 8 April 2019. As
part of your wider request for information for facilities @nediation, you requested the following

information: \§

Any Engineering Report from 1 July 2018 till 5 1@2019 that provides information around the NBS
(new building standard) rating of

e Galbraith building \QS\O

e  Western campus \

e Any other building where :ch@g%rrently is high or medium concerns re seismic issues (per
categorisation in Dec Zos&emediation Works document).

We have interpreted En%ineering report to relate to independent expect worked commissioned by
the DHB in the peri%@ ated to assessments by NBS

In our decision oc&t on 8 May 2019 we noted that no further reports had been initiated on the
Galbraith buildi nd withheld further information and related briefs on this process for other CM
Health faciliti ecause the information would be published soon, within two months of our decision.

On 28&@& 2019 we wrote to advise you that we were awaiting receipt of the completed full suite of
spegidlist assessments (DSA Reports) commissioned from Beca for the identified buildings, to enable
fulhconsideration of future options. We advised we were now expecting to publish the information by
late August.

For context, the region under CMDHB's responsibility is classed as low seismic risk area, and hence the
due date to identify potential earthquake-prone buildings is set to 1 July 2032 as per the Building
(Earthquake-prone Buildings) Amendment Act 2016.

Counties Manukau Health has proactively started the exercise of identifying potential seismic prone
buildings early this year with the help of third party consultant — Beca Limited (Beca).
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With limited amount of funding available, a selection of 21 buildings which were constructed before
2000 were selected to undergo the Initial Seismic Assessment (ISA). (Please refer to table 2 at end of
letter for the summary result of the seismic assessments).

A follow up survey of Detailed Seismic Assessment (DSA) has been carried out for any particular
building that did not meet the minimum ISA level 34% NBS.

The three buildings that underwent DSA following unsatisfactory ISA results, and which we are now
releasing as attached documents, are Franklin Memorial Hospital, Pukekohe Plant Room and Esme

Green.
N

In response to your request for reports:

e Galbraith Building: Qbil/

As already indicated CM Health has not received, nor required any further Eng ng Report
information on the Galbraith Building NBS. The building was deemed an Ea uake-prone building in
2018, and public notices have been placed to this effect. We provided thi rmation to Radio NZ in
June 2018.
\/
e Western Campus ?g)

Building 38 is located on the Western campus of the Mldd&%re Hospital site.

investigation be undertaken to confirm the natur, the brick masonry walls. A subsequent DSA has
recommended a further check of the adequag@ he spacing of cavity ties within the wall spans
between the foundation and roof level su@ If the spacing is adequate, the score is likely to be
>67% NBS (IL3). If not, the score is I|ke| <34%NBS (IL3).

An ISA by Beca initially indicated a score of 40% é‘&h W|th a recommendation that intrusive

A final decision has yet to be ma@@%port attached)

e Any other building{Qe there currently is high or medium concerns re seismic issues

Esme Green GQ

Beca has complete etalled Seismic Assessment (DSA) of the Esme Green Building (Middlemore
Building 30). Th| uilding was built in 1947 and is not for clinical use.

The score e bwldmg is 25%NBS (IL3) governed by the performance of several isolated shear walls
whmh& a disproportionate impact on the seismic rating to the building due to their importance to
support to the floors and lateral stability of the building.

The DSA Report has provided two strengthening options for consideration: Strengthening to 35% NBS
(recommended) and Strengthening to >67% NBS.

CM Health is currently investigating the high level strengthening scheme to bring the building’s seismic
rating to above 34% NBS (IL3). The strengthening targets the critical structural elements and features
of the building that are currently less than 34%NBS (IL3) and involves strengthening an existing wall at
the ground floor level of the South Wing and building an additional wall at the eastern elevation of the
East Wing.

Design work to build the additional walls is currently underway. (Report attached)



Franklin Memorial Hospital

The Franklin Memorial Hospital, built in 1930, is located in Waiuku and currently provides care for up
to 16 long term aged residents who require hospital level care. This was the oldest building assessed
by Beca and received an earthquake prone score of 30%NBS (IL3).

Beca has provided three remediation recommendations ranging from Do Nothing to Full Strengthening
Work.

Due to the importance of the earthquake rating for this building, and our commitment to safe working,
the Board is considering all the possible options which include full strengthening, to disposing of the
building and land and re-locating services. '\q

The DHB has 35 years to make these decisions and implement. (Report attached) (19

Pukekohe Plant room CQ
The Pukekohe Hospital Plant room is a small building which houses plant equip@ critical for the
function of the hospital; it is not occupied. \v

The plant room building was scored at 30% NBS (IL3) in an Initial Seismi@sessment by Beca.
Because of the size and nature of the building, CM Health decided iQ't'to request a DSA Report, but
instead requested a report on strengthening options which rar$grbm Do Minimum to Do Most.

No formal decision has yet been made (Report attached) OQ

W\
| trust this information satisfactorily answers your@ If you are not satisfied with this response you
are entitled to seek a review of the response b& Ombudsman under section 28(3) of the Official

Information Act. 5\0

O

Please note that this response or an edjted Version of this may be published on the Counties Manukau
DHB website. .
&S
6@

Yours sincerely,

\9
F ‘i Margie Apa
Chref Executive



Table 2: Summary of seismic assessments carried out to date:

Building Name

IEP score

Botany Downs Primary Birthing Unit
Franklin Memorial Hospital

Middlemore Building 7 — Poutasi Link
Middlemore Building 25

Middlemore Building 26

Middlemore Building 27

Middlemore Building 30 — Esme Green
Middlemore Building 31 — Colvin Building
Middlemore Building 38 Western Campus
Otara Hospital — Block A — Spinal Unit
Otara Hospital — Block B — Spinal Unit
Otara Hospital — Block C — Mental Health
Otara Hospital — Block D — Gym

Otara Hospital — Block E — Plant

Otara Hospital — Block F — Classroom
Otara Hospital — Block M — Motels
Papakura Primary Birthing Unit — Wards
Papakura Primary Birthing Unit

Papakura Awhiniata Centre

Papakura Awhiniata Centre

Pukekohe Hospital — Maternity and \Q
Geriatric

>100%NBS (IL3)

<34%NBS (IL3)
60%NBS (IL3)
95%NBS (IL2)
95%NBS (IL2)
60%NBS (IL2)
25%NBS (IL3)
60%NBS (IL3)
40%NBS (IL3)
55%NBS (IL3)
55%NBS (IL3)
60%NBS (IL3)
70%NBS (IL3)
55%NBS (IL3)
80%NBS (IL3
75%NBS_({['3)
70%NBSHL3)

sﬁﬂbsms)
<{ %NBS (IL3)

DL100%NBS (1L3)

60%NBS (IL3)
30%NBS (IL3)

o

’

Pukekohe Hospital — Plantroo C)\
>
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New Zealand

Attention: I o)
Dear N Qb‘
Franklin Memorial Hospital - Intrusive Investigation Summary ch

Beca has been engaged to complete intrusive investigations at the Franklin %rial Hospital site at
Waiuku, Auckland. The investigation findings will inform the next steps ofseismic assessment and
strengthening process. This letter summarises our findings and providessoptions and
recommendations for Counties Manukau Health (CMH) to consider.o

v

\

Beca recently completed a number of Initial Seismicﬁ&sments (ISAs) for a number of Counties
Manukau Health facilities across the Auckland regi\

The purpose of an ISA is to act as first step 'r)é?co)verall seismic assessment process. It is a coarse
evaluation of a building, that can inform d §0 makers as to a priority list of buildings. If important
decisions need to be made that rely on Idings seismic status, generally an ISA is followed up with
a Detailed Seismic Assessment (D%{)

The Franklin Memorial Hospital the oldest building assessed and received an earthquake prone
score, with 30%NBS (IL3). TRe extensive use of unreinforced masonry for load bearing walls and
chimneys in the building @ely influences the building score, due to their known poor earthquake
behaviour. The Asses@ Guidelines recommend structures with unreinforced masonry chimneys
and load bearing a?@)e considered as earthquake prone until the stability of the walls and
effectiveness of thieyrestraint of the masonry can be confirmed. Because of this, we recommended
intrusive investigations be undertaken to confirm details, followed by the development of structural
remedial soffition to address the potential critical structural weaknesses.

%,
)
Int{Usive Investigation Summary
Methodology

A Beca structural engineer undertook a site visit on 01 May 2019. During the development of the
intrusive investigation scope of works it was identified that the ceiling space was unable to be
accessed due to the presence of asbestos material. The inspection was therefore limited to areas
available to be inspected from ground level.

A reinforcing scanner was used to detect brick veneer ties and determine their distribution to the
walls. Access to the subfloor space was limited to that able to be observed through removed vent
holes.

Our Ref: 5321175
NZ1-16151467-4 0.4
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Observations
The observations are summarised as follows:

m  Bricks — the bricks were measured as 210 mm long, 76 mm deep, and 100 mm wide. The bricks
were noted as being ‘hard’ as they were unable to be scratched with a coin. The hardness of the
brick, relative to the mortar is important as it can lead to a brittle failure mechanism.

m  Mortar — the mortar joints were approximately 10 mm thick. The mortar did not scratch away easily
when using a key, suggesting it is also ‘hard’. '\

4L 100 F— 75—+ 100 4 Q
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Figure 1: Typical brick dimensiq@nd cavity layout

o

= Exterior Walls - the exterior walls are cavity bricKV struction. This consists of a single exterior
veneer layer of bricks approx. 100 mm wid ity 75 mm wide, then an internal brick layer.
Beneath the floor level, the brick becom to form a perimeter foundation wall. Cavity ties
were observed to be at approximately 800" mm centres horizontally, and 1000 mm centres
vertically. The ties appear as approxith@tely an 8 gauge wire.

A ] - .

Figure 2: Evidence of cavity ties in external walls

Our Ref: 5321175
NZ1-16151467-4 0.4
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= Interior Walls — the interior walls are generally single brick with plaster linings directly fixed to the
brick surface. In the northern area of the building where renovation works have been undertaken,
timber stud walls have been constructed adjacent to the brick partition walls, but are unlikely to
have a physical connection between the studs and the brick.
There is some evidence of internal double brick cavity walls. The construction of these, including
cavity width is expected to be similar to the exterior walls.
The connection to the top plate was unable to be observed.

9
CAVITY TIES AT 900CRS HORIZ. AND Q\
100CRS VERTICAL

FLOOR JOISTS SITTING ON BEARERS =—

BEARERS SEATED ON BRICK
MASONRY OUTSTAND

MORTAR OR SLATE DPC IN BRICK O

SOUID DOUBLE BRICK BELOW :}

BEARERS WITH SINGLE EXTERNAL K ,'—H—:L

VENEER

EEEEE
_%D 3

K CONCRETE FOUNDATION - MNA o
TO DETERMINE (ASS(AME]; Fi
DRAWINGS)

— <°
—Eig O
—— 3§®x$ﬁmw
\
Re

~ S

CONCRETE LINTEL ABOVE AIR VENT
IN SUBFLOOR

Figure 3: Typical construction details observed (top) typical cross section with joists
transverse to exterior walls, (middle) joists parallel to walls (bottom) section through
ventilation grate

Our Ref: 5321175
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= Subfloor framing — the subfloor structure generally consists of 140 x 45 timber floor joists at 400
centres supporting 25 thick timber tongue-in-groove flooring. The joists are supported by bearers
which span between small brick columns or between the brick foundation walls that continue
through from above. There does not appear to be any direct connection (other than gravity
support) between the floor and the brick walls, with the walls passing through the floor. No blocking
between the timber joists was observed.

e
Figure 4: Subfloor framing showing timber floof\i'@ts connected to timber bearers

o

= Foundations — the timber bearers sit on brick ja es. The connection of these was not evident
beyond simple bearing on the top surface oﬁ\@column.

= Lintels — the lintels above windows and d\ﬁays are concrete. It is unknown if these are
reinforced. (&

Figure 5: (left) Timber bearer sitting on solid brick column (right) concrete lintel above
doorway

A plan mark-up of the various wall types and details are appended to the back of this letter.

Our Ref: 5321175
NZ1-16151467-4 0.4
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Conclusions

The building has extensive use of unreinforced masonry (URM) load bearing internal single skin
partitions and external cavity walls. Cavity ties were observed in the cavity walls, however the spacing
and condition of these is inadequate to provide robust composite action between the two brick
whythes. This suggests the external walls will act primarily as single skin walls. Single skin walls are
particularly vulnerable to seismic shaking.

The walls are either cantilever or span vertically between the ceiling and the foundation, likely &n@
former. This means the single layers of brick are particularly vulnerable to local failure, fallingfco

height to form a potential life safety risk. The fact the walls are load bearing means ther sk of
local or global collapse of the roof structure due to failure of the walls, leading to a po life safety
risk for occupants. Cb

their ends. The lack of a connection to the floor means the walls are requi span down to the
foundation level. This also means there is little likelihood of a distribution hragm to create a load
path to stiffer foundation elements. \’

The floor structure is discontinuous through the internal walls, and the flocg'y@re not blocked at

Two brick chimneys are present in the building. Chimneys are pa?gearly vulnerable to seismic
shaking due to their slender nature, and pose a particular ris e'to their height above the structure.

The asbestos ceiling material limits the options available ‘iQQrengthening works without significant

disruption. (Q

Note the area shown in yellow below is the ori ructure that has a number of potential critical
structural weaknesses. The areas in blue and n are of modern construction (1980s) and are
expected to perform adequately in an eanw e. Strengthening works are thus concentrated to the
original area of the building. . (b

.

Il

LONGITUDINAL

Figure 6: Plan of Franklin Memorial Hospital showing the various construction ages. The
yellow section is the original building footprint

Our Ref: 5321175
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Recommendations

The building has a number of critical deficiencies, noted in the ISA and confirmed in the intrusive
investigations. Based on the ISA results, the building is currently ‘Earthquake Prone’ (as it is less than
34%NBS (IL3)). The Auckland City Council Earthquake Prone Policy requires that for earthquake
prone buildings:

= Are issued an Earthquake Prone Building (EPB) notice which must be displayed in a prominent
location in the building. This notice informs the public and residents that the building is of ap\
risk. Q

m  The building details are added to the national register of earthquake prone buildings (l/

m  Strengthening must occur within 35 years from the date of the EPB notice, such e building is
no longer earthquake-prone. If substantial alterations or change of use occur the 35 years,
then the building must be strengthened at the same time

Full strengthening works to the building would be intrusive and relatively \Z;e. The presence of
asbestos would make this additionally disruptive. By the EPB legislation, fult’strengthening would be
required by 2054. In the interim, there are a number of short term optigns which CMH could consider
depending on their strategic plan for the building and campus. ?\

Short Term Option 1 — Do Nothing O(\

*

Works are deferred to a later date. é\
Short Term Option 2 — Targeted Restrainin& rks

O

This option would prioritise the most high-risk cts of the building to reduce the risk to occupants
until the building is decommissioned or fu EB; trengthening works are required to be undertaken by
Auckland City Councils Earthquake Proé.lilding policy. Works would be limited to those that have
less disruption on residents. XS

The targeted works would Iikel@o ve:

= The removal the brick I@%eys,

m |nstallation of fixing ors (Python or Helifix fixings) between the cavity brick walls to improve
their seismic perf nce.

= Strapping of ti@er restraints to the tops of the walls. These will fix through to the brick and span
between a '@ént walls. This will change the behaviour of the walls from cantilevers to vertical
spannin Is, improving their seismic performance.

Dist rl@ce to the occupants would be limited by keeping the works external to the building, or at
hi el in the rooms. The works will aim to avoid the asbestos materials in the ceiling, allowing
operational continuity.

This option provides an improved level of robustness, lowering the key structural risks to occupants,
however there will still be a significant cost associated with the works.

Short Term Option 3 — Full Strengthening Works

This option would involve full strengthening of the structure to >34%NBS (IL3) or greater. It will
effectively create a new internal lining to all the rooms, acting as a new lateral load path.

The strengthening works would likely involve:

Our Ref: 5321175
NZ1-16151467-4 0.4
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= The removal of the brick chimneys

= New structural timber stud walls and lining to all external and internal URM wall. The studs will be
fixed through to the brick walls to improve their seismic performance. The new timber studs will
also have a top plate securing the top of the brick walls. This top plate will sit under the asbestos
material, to avoid disturbing it, and span between adjacent perpendicular walls. Alternatively the
internal single skin walls would be removed completed and replaced with timber framing.

= New plywood or GIB ceiling diaphragm between the new wall top plates. The construction of this
would be such that it fixes directly to asbestos material, avoiding complete removal of the cei@

through brick.

structure. '\
= New connection of the base of the walls to the floor structure through timber blockingbtf‘c@
= New blocking between floor joists and connection of the bearers to the brick s ure

This will require extensive work to most of the building, displacing staff and reven s. The costs
associated for this option will also be significant.

The works could require the removal of asbestos in the building, although design would aim to avoid

this. C)

Long Term — Full Strengthening Works QV

The building will require strengthening to the ‘Option 3’ | ep

Summary and Our Recommendations {(\

We propose discussing the options with CMH. onsider Option 3 is the appropriate response in

the long term, but alternate options may be s@ssary in the short term.
N4

Table 1: Summary of Short &tm Options for Strengthening Franklin Memorial Hospital

Option Description Immediate Seismic Disruption
No. Costs Performance

X &
1 Short Term Nothing )

- e N
, \E/;;gg‘@erm — Targeted Restraining $$$ é é @ @ @
Q~®\‘Shon Term — Full Strengthening to $$3$% & éi & % % % @

>34%NBS (IL3)

Our Ref: 5321175
NZ1-16151467-4 04
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Next Steps
We recommend from here:
= CMH consider the above, and we discuss directly and in more detail each of these options.

= |f either Option 2 or 3 are chosen, we will develop a concept design for the works which will inform
some initial pricing.

Yours sincerely

Technical Director - Structural Engineering Structural Engineb
’

on behalf tif - on behalf of \
Beca Limited

Copy

Our Ref: 5321175
NZ1-16151467-4 0.4



EXTENT OF SCOPE FOR
INVESTIGATION
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OBJECTIVES OF INVESTIGATIONS:

To determine whether the brick masonry walls observed in the Franklin Memorial Hospital Building are:
a.) Load-bearing or veneer / partition walls

b.) Cavity, single leaf, or solid brick construction (may vary up height of building)

c.) Have ties in the cavity, or veneers are tied back, and the condition of these ties

d.) Have suitable connection details to restraints at ceiling/roof, ground floor, and foundation locations

The information gathered will feed into the strengthening and restraining works for the building.

NOTE THAT ASBESTOS IS PRESENT IN CEILING MATERIAL, AND CEILING SPACE. DAMAGE TO THE CEILING MATERIAL
AND ACCESS TO THE CEILING SPACE IS PROHIBITED.

INSTRUCTIONS FOR INTRUSIVE INVESTIGATIONS:
In first instance, information shall be gathered by visual inspection. Where required, intrusive investigations may be undertaken.
For walls shown,
1.) Drill brick and use key hole camera to view and inspect the details of the wall. Alternatively a brick may be removed. Take
measurements of details including:

a.) Cavity width

b-) Brick dimensions incl. mortaf thickness

c.) Use a stud finder to work spacing of studs to timber framed walls. Check presence of dwangs to timber stud walls
2.) Take photographs of con d within cavity for evidence of ties or restraint.

3.) Sketch elevation of wall caffimuricating construction observed
4.) Scratch brick and mortarftg, d#hfirm condition and hardness and record. Observe general condition of the wall with focus on horizontal
cracking in bed joints, v racking in header joints, and diagonal cracking near openings.

Also general inves@s required:
1. Confirm/if ceiling the and plaster
2. Confirm pre! of roof tile ties to the tile battens

OUTPU IRED:

1. This draWing (19-01-Gmd-A.01) to be marked up with the wall type based on the legend below. A blank copy has been included.
2. S*:\klfgary sheet for each wall / section requested filled out. An-example is included with this documentation.

3.@ raphs of the intrusive / opening up findings

v

S

ROOF CONSTRUCTION,
TIMBER FRAMED OR
TRUSSED

EAVES DETAILS OVER
EXTERNAL WALLS

1
( / k LINTEL DETAILS
\ \
y ’ SILL DETAILS UNDER
Y SH— WINDOWS

EXTERNAL LOAD
BEARING WALLS

N

\ , INTERNAL LOAD
N _— BEARING WALLS
FOUNDATION
WALL DETAILS LOCATIONS FOR DETAILS TO BE INTERMEDIATE
PROVIDED PILES AND
SPACING
LEGEND: PLEASE PRINT IN CO/ OUR
Double cavity wall (orange highlighter)
Double cavity wall with timber framed lining EEEEEEEEEEEEE]
JOBTITLE: COUNTIES MANUKAU HEALTH SEISMIC ASSESSMENTS

Single skin wall (green highlighter)

SKETCHTITLE:  INTRUSIVE INVESTIGATION - FRANKLIN MEMORIAL
HOSPITAL

R R ) R L DATE: 050412019 JOB No:: 5321175
Single skin wall with timber framed lining LR
SCALE: NTS SKETCH No.: S5321175-E03-SK01
. DRAWN:  HM 3 1
Timber framed walls ] REV:
VERIFIED: JH APPROVED: X
REASON FOR ISSUE: FOR INFORMATION

SOURCE OF BACKGROUND: CMH DRAWING - 19-01-Gmd-A.D1




INTRUSIVE INVESTIGATION - BRICK MASONRY INSPECTION
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Hard - Does not scratch with above tools

Location of detail / sketches:

{'\r/‘l = h’\'/‘il
s o
i Efhan g m
Tharesy : Corragar
A SM'-T:I !% Tolatfl Troates " Y ‘ o Shavar :::II:
Dpreeaiy Z
= B 3 e T 3
B i
A !
a4 "‘ Gy Jotre : \q
5 n - et tas i
e < L reen
E Pooeen
B
7\ N o B

Sketches of s

ection through building:

INCLUDE PHOTOS IN SEPERATE DIGITAL FILE




INTRUSIVE INVESTIGATION - BRICK MASONRY INSPECTION

Description/
Comments:

Condition
of mortar:

Condition
of brick:
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Very soft - raked out by finger pressure
Soft - scratches easily with fingernails
Medium - scratches with fingernails
Hard - Scratches with aluminium pick

Very Hard - Does not scratch with above tools

Soft - Scratches with aluminum pick
Medium - Scratches with 10 cent copper coin

Hard - Does not scratch with above tools
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INTRUSIVE INVESTIGATION - BRICK MASONRY INSPECTION
Section No.: ,‘: )( £ 1y wi L ( 5 Location of detail / sketches:

Condition Very soft - raked out by finger pressure
of mortar:

Soft - scratches easily with fingernails
Medium - scratches with fingernails
Hard - Scratches with aluminium pick

Very Hard - Does not scratch with above tools

Condition Soft - Scratches with aluminum pick
of brick:

Medium - Scratches with 10 cent copper coin

OO OROO0

Hard - Does not scratch with above tools

Sketches of section through building:




INTRUSIVE INVESTIGATION - BRICK MASONRY INSPECTION

Location of detail / sketches:
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Attention: NG

Si
Dear R Qb(‘ll
Middlemore Building 38 - Intrusive Investigation Summary QQ)

Beca has been engaged to complete intrusive investigations at Building 38 | ?Ed on the Middlemore
Hospital campus, in Otahuhu, Auckland. The investigation findings will inf the next steps of the
seismic assessment and strengthening process. This letter is a factual summary of our findings and
provides options and recommendations for Counties Manukau Heal@(@MH) to consider.

v

1 Background \3()‘Q

Beca recently completed a number of Initial Seismicﬁ&sments (ISAs) for a number of Counties
Manukau Health facilities across the Auckland regiq\

The purpose of an ISA is to act as first step 'r&(o)verall seismic assessment process. It is a coarse
evaluation of a building, that can inform d §o makers as to a priority list of buildings. If important
decisions need to be made that rely on Idings seismic status, generally an ISA is followed up with
a Detailed Seismic Assessment (D &()

Building 38 was given a score /oNBS (IL3) in the ISA, with a recommendation that intrusive
investigations were undertakeh to confirm the nature of the brick masonry walls. The building is light-
weight timber framed con @é’uon, with light-weight cladding to both the roof and upper walls. There
are unreinforced maso@RM) veneers arounds the perimeter of the building that extend up to
window height, and &@cavity walls in some areas. The end walls of the two-storey sections of the

building have full §éjght brick masonry, which drawings appear to label these walls as reinforced
brick. The dr s are unclear and this is an uncommon construction form. URM walls are known to
perform po uring earthquake shaking, particularly when at upper levels where the shaking is

intensifi @
o
2 Intrusive Investigation Summary

21 Methodology

A Beca structural engineer undertook a site visit on 22 May 2019 to inspect a hole formed in the wall
by a Counties Manukau Health contractor. The removal of the brick allowed a camera to be inserted
into the wall to observe the construction of the cavity.

A visual inspection was also undertaken at ground floor level around the two-storey walls .
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2.2 Observations
The observations are summarised as follows:

= Bricks — the bricks were measured as 210 mm long, 65 mm deep, and 100 mm wide. The bricks
were identified as ‘hard’ being unable to be scratched with a coin. The hardness of the brick,
relative to the mortar is important as it can lead to a brittle failure mechanism. The bricks have
numerous holes through them to allow grout to flow through and provide a better bond, however is
unlikely to improve out-of-plane performance of the block walls. '\Q)

|<—95-100mm I 63 mm I 95-100 rnm—>|

[ 8

Figure 2.1: Typical brick dimensions (left) and with numerous penetrations through the

= Mortar — the mortar joints were approxir@m mm thick. The mortar did not scratch away easily
when using a key, suggesting it is also\‘Qa A
mm from the external edge of the bfi

t was observed to be recessed approximately 10

Figure 2.2: Typical brick dimensions and cavity layout
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Exterior Walls - the exterior walls are cavity brick construction. This consists of a single exterior
veneer layer of bricks approx. 100 mm wide, a cavity 60-75 mm wide, then an internal 100 mm
wide brick layer. The drawings note that the walls have three reinforced concrete columns present
within the cavity space, with horizontal concrete beams at Level 1 and roof level. Formwork for
constructing these columns was observed. The end column formwork did not appear to have a
reinforced concrete column behind it, indicating the original contractor may not have constructed it
per the drawings. An error like this from a contractor is uncommon but not unheard of. It does not
affect the structural system for static vertical loads, however will have an affect on the lateral q
capacity.
Cavity ties were observed at 4-brick spacing vertically (approx. 300 mm centre) and 2 ﬁ/%cks
horizontally (approx. 500 mm centres). Qb‘

RS

REINFORCED CONCRETE o O
BEAM AT ROOF LEVEL ? T \?‘

REINFORCED CONCRETE
BEAM

DOUBLE SKIN BRICK LAYER
SPANNING BETWEEN BEAMS. \
VENEER TIES EVERY L)

4-BRICKS (VERT.), and 2
BRICKS (HORIZ.) SPA

LOCATION OF %’UKSIVE }
INVESTIGA

@) o]
2 REINFORCED CONCRETE
COLUMNS FROM DRAWINGS
PN
l-l_lfgl | | { | tf. -II [ 17 1 | | |‘l-'-T
| 1 | i 1 ] | I T 1 1 | | \\l /f:
COLUMN APPEARED TO BE \;I\
MISSING WHEN VIEWED ON
SITE

Figure 2.3: Sketch of structural system as detailed on drawings and partially viewed during
investigation. Section through (above) and plan view (below)
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OBSERVEWBER
£—FRa HIN WALL

<

B
y:

Concrete can be seen spilling out side of timber form

g ‘
: ‘
& § B

Note the concrete foundation wall on right side of photo

¥ -

Figure 2.4: Photos within cavity wall rotating 360 degrees as shown in central image
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3 Conclusions

Beca has undertaken an intrusive investigation of the unreinforced masonry (URM) walls around
Building 38 at Middlemore Hospital. The locations of these walls are shown in the figure below.

.\0
Figure 3.1: Exter@bwreinforced masonry cavity walls in Building 38

X
%
The intrusive investigati as found that there is an internal concrete frame to the two-storey cavity
brick walls. The fram nsists of three columns, with horizontal bond beams at first floor and roof
level. This means@ walls are required to span vertically between the horizontal concrete beams, and
these which n%@m span between the concrete columns.

The sing| @ey sections of the walls are cavity construction and do not have the vertical concrete
colum do have a continuous reinforced concrete bond-beam at the top of the wall which is

d to the roof sarking. This means the wall spans between the foundation and roof level
supports. It is assumed that the cavity ties are at a similar spacing to that observed in the two-storey
walls.

Cavity ties were observed, and appeared to be in relatively good condition. Detailed calculations will
be required to check the adequacy of the spacing. If the spacing is adequate and the cavity wall
behaves as a single element, the score is likely to be >67%NBS (IL3). If not, then the score is likely to
be <34%NBS (IL3).

Further calculations and investigations will also be required to check the consequences of the missing
internal concrete column. The locations of the URM walls are shown in the figure below.
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4 Recommendations

We recommend that Beca undertakes the detailed calculations for the cavity ties between the walls.
The checks will be a detailed seismic assessment of the walls. The results of these checks will either
facilitate an update to the original ISA report, noting the improved performance; or will require the
development of some strengthening solutions (like those for Pukekohe Hospital Plant room and
Franklin Memorial Hospital).

N

5 Next Steps @9

We recommend from here: Q

= Beca proceed with the additional detailed calculations. QQD

= Beca provide the follow deliverable (dependent on the findings of the add@al calculations):
- If>34%NBS (IL3) the ISA report is updated O
— If <34%NBS (IL3) we develop concept strengthening solutions  »

We expect the steps above to will require minimal effort to complvgJ

Yours sincerely Q
O

Technical Director - Structural Engineta{b‘ Structural Engineer

on behalf °_f ) $$\\\ on behalf of

Beca Limited O Beca Limited
] \ I
— 6@ —

N

O

2
Lo
<
2

co
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Counties Manukau District Health Board 9 May 2019
Private Bag 93323
Auckland 1640

New Zealand

Attention: I o)
Dear N Qb‘
Pukekohe Hospital Plantroom - Concept Strengthening ch

Beca has been engaged to complete strengthening works to the Pukekohe mal Plantroom at
Pukekohe, Auckland. The purpose of this letter is to provide a summary r work to date and
direction for next steps going forward. P

o
v
Background Q
O

*

Beca recently completed a number of Initial Seismic As?,?ﬂents (ISAs) for Counties Manukau
Health (CMH) facilities across the Auckland region. (Q

The purpose of an ISA is to act as first step in K&erall seismic assessment process. It is a coarse
evaluation of a building, that can inform deci akers as to a priority list of buildings. If important
decisions need to be made that rely on a w ihgs seismic status, generally an ISA is followed up with

a Detailed Seismic Assessment (DSA)e\(b

The Pukekohe Hospital Plantroorr‘%Q&ng was scored at 30%NBS (IL3) in the ISA. The structure has
some particularly undesirable s@t ral features including unreinforced masonry infill frames which
have performed poorly in recQt earthquakes. Due to its low occupancy and use only as a plant
building housing the bac enerator and boilers for the main hospital unit, it has a low life-safety
risk, however it’s failur have consequences on the operational continuity of the main hospital
post-earthquake. ommended a remedial solution was developed for this building to address
the potential critio%tructural weaknesses.

The strengtp?vg design process includes assessment of the existing structure directly and would

thus av{@ ouble up of works.
%)

Structural Description

The building is a single storey structure housing plant equipment critical for the function of the
Pukekohe Hospital. The gravity and lateral load resisting system consists of reinforced concrete
moment frames. The perimeter frames have URM infills to the frames and a single skin external
veneer. There is no evidence of veneer ties but are likely to present (but ineffective). The transverse
frames are occasionally infilled with a single layer of brick to form fire separations between different
compartments of the building.

The roof is a doubly reinforced concrete slab which ties the frames together.

Our Ref: 5321175
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Summary of Concept Calculations

The critical structural weakness identified in the building is the unreinforced masonry (URM) walls
failing out-of-plane. The key failure mechanisms evident in the structure are:

= Qut-of-plane failure of the URM veneer 20%NBS (IL3)

= Shear failure of the concrete columns due to short-column effects 45%NBS (IL3)

= In-plane failure of the URM infill layer 50%NBS (IL3) q
= Bare frame column flexural strength (URM removed) 80%NBS (IL3) '\

The exterior URM veneer is critical with a score of 20%NBS (IL3). There is no evidence traint to
the top of these veneers, and the wall is thus required to cantilever from ground floor .

Al
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IQ,@ 1: Clockwise - out-of-plane failure of the external veneer, direct tension failure of the
URM infill, shear failure of the columns from short column effects

The column shear failure is caused by the development of compression struts in the brick infill. These
struts are eccentric to the frame intersection points, forming large shear demands in the columns or
beams. As the smaller infills fail progressively in compression, the load is distributed to the larger
walls which fail the columns. The column failure in shear is non-ductile and deemed a loss of gravity
support to the roof structure.

Our assessment of the existing structure methodology included checking the bare frame, in the
scenario that the URM disconnected. Generally the bare frame scored well at 80 %NBS (IL3)
governed by the flexural capacity of the base of the columns.

Our Ref: 5321175
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Strengthening Options

The building has a number of critical deficiencies, noted in the ISA and confirmed in the intrusive
investigations. Based on the ISA results, the building is currently ‘Earthquake Prone’ (as it is less than
34%NBS (IL3)). The Auckland City Council Earthquake Prone Policy requires that for earthquake
prone buildings:

= Are issued an Earthquake Prone Building (EPB) notice which must be displayed in a prominent
location in the building. This notice informs the public and residents that the building is of ap\

risk. (19
e building is
the 35 years,

m  The building details are added to the national register of earthquake prone buildings

m  Strengthening must occur within 35 years from the date of the EPB notice, such
no longer earthquake-prone. If substantial alterations or change of use occur
then the building must be strengthened at the same time

Because the building has limited occupancy, the life safety risk from its fa@& relatively small,
however the consequence on the operational continuity of the Pukekohe, pital site is high.

We have developed three options at concept level for strengthen@
Option 1 — Do minimum - Strengthening to >34%NB§\

This option would focus on strengthening the URM vene d infills of the building through
restraining the top of the veneer and tying the inner a ter layer of brick together.

The URM walls will have a timber or steel me @&)nnected at the top of the wall spanning
horizontally between the concrete columns, o nected directly to the frame elements. This member
provides restraint, improving the behavio a& e walls out-of-plane. An immediate improvement to
approximately 45%NBS (IL3) would be eécted from this.
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Option 2 — Do more - Strengthening to >67%NBS

This option focusses on strengthening the URM veneer and infills of the building in a more robust
manner and reducing the shear demand of the concrete columns.

Timber strong backs at approximately 600 mm centres will be strapped to the internal face of the
URM walls with proprietary masonry anchors (Python or Helifix), in combination with new cavity ties
between the veneer and infill layers.

The brick infill layer will be disconnected from their surrounding concrete frames to prevent thah\q
‘locking up’ under lateral loading. This will likely involve cutting a chase around the infill p

TIMBER TOP PLATE TO
TOP OF VERTICAL
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Option 3 — Do most - Strengthening to 100%NBS

This option will remove the URM walls completely, replacing them with a suitable fire-rated lining such
as reinforced concrete block, or reinforced concrete shear walls. The replacement cladding / walls will
act as the new lateral load resisting system, reducing the demand on the primary concrete frame.

This option will require the removal of the URM walls which will be very intrusive to the operations of
the plant room building. Service ducts in the building may need to be re-routed or temporarily
supported to allow removal of the brick walls. '\q

REINFORCED
CONCRETE BLOCK
WALLS WITH
REINFORCEMENT TIED
INTO EXISTING
CONCRETE FRAME
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The options can be summarised holistically in the table below:

Disruption
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Next Steps

Beca recommends that Option 2 is adopted as the best balance of improved seismic performance
with minimised disruption.

Next steps from here are:
= CMH consider the above options, and confirm acceptance of our recommendation (proceeding

with Option 2)
= We will then progress the detailed design and construction deliverable of the option chos&t\cb

Technical Director - Structural Engineering Struct&&a!gngineer
on behalf of o @ of

Beca Limited ﬁ a Limited

©

Yours sincerely

Copy \
b@
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Counties Manukau Health 05 July 2019
Private Bag 93 3311

Otahuhu, Auckland 1640

New Zealand

Attention: I (Manager Capital Works) '\q

Dear D b(J/Q

Strengthening Summary - Middlemore Building 30 - Esme Green Q)Q

Building 30) at Middlemore Hospital, Auckland. The score of the building is 25% (IL3) governed by the
performance of several isolated shear wall elements. These shear wall elem have a disproportionate
impact on the seismic rating to the building due to their importance to mq'{m:[éining support to the floors and

We have now completed our Detailed Seismic Assessment (DSA) of the Esme GggenBuilding (Middlemore
ﬁﬁs

lateral stability of the building. C)

The purpose of this correspondence is to provide additional detailraround strengthening options, including
the implications of increasing the target strengthening level to ove the potentially Earthquake Risk
threshold of 67%NBS. (5\

The graph below shows the relationship between the o strengthen (cost and intrusiveness on

occupants) and the earthquake risk for the Esme Q@ building. It can be seen that the largest improvement
in the earthquake risk is achieved by pushing th@i ding from where it currently sits, to >34%NBS.

As the target level is increased, the strengt g costs and intrusiveness increase disproportionately for the
Esme Green Building. This is due to th @ and construction of the building. While there are few elements
that are < 34%NBS , there are num \nembers that sit in the Earthquake Risk range of 34 — 67%NBS
and strengthening schemes would d to fundamentally change the structural system of the building.
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Figure 1: Graph of the relative earthquake risk and strengthening costs to improve
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Strengthening Summary

Strengthening to 35%NBS (Recommended)

The DSA report has provided high level concept strengthening schemes to bring the building’s seismic rating
to above 34%NBS (IL3). This strengthening targets the critical structural elements and features of the
building that are currently less than 34%NBS (IL3). These elements are discrete and located in the South
and East Wing buildings:

o South Wing
— Strengthen existing wall - Wall at ground floor level on Gridline 9 (in main lobby of building ngamthe
lifts) — retrofit with thickening to the wall

o East Wing (lﬂg
— Removal or fixing back of unreinforced masonry veneer above the egress paths to@@h ding
— New wall - Additional wall at eastern elevation of the building Cb

The figure below highlights the extent of strengthening required to achieve 35%NBS.he North Wing and
Linen Store building do not require any strengthening to meeting this strengthenq rget.

O

Figure 2: 3D view of the Esme Green&ctural model with the elements < 34%NBS shown in red
Strengthening to >67%NBS§\\C)\

The strengthening to achieve >679 5% is much more extensive. Only the most critical walls, floor slabs and
gravity frame elements (beams an columns) are reported in the DSA. Our analysis shows that there are
numerous elements that wo @quire strengthening. Localised strengthening to these elements would
unlikely to be practical an e extensive fundamental revisions of the lateral load resisting systems would
be required. This ma inbh‘de some or all of the following:

« New lateral Ioac@ isting system — the existing wall system makes the installation of retrofitted lateral
load syste icult. Steel bracing would unlikely be able to significantly improve the performance of the
shear I@ ew load paths would also need to be considered such as drag beams and concrete floor
dia & strengthening. New multi-storey shear walls would likely be stiff enough, however would be
diff%to construct.

« New energy dissipating devices — there are various mechanical devices designed to reduce the seismic
demand on buildings by dissipating the energy imparted on the structure. Examples of these include

friction sliders and viscous dampers.

o Seismic isolation — this would utilise the existing basement to provide an isolation plane. The seismic
isolation would significantly reduce the seismic demands on the building, requiring limited work to the
superstructure, however would involve extensive costs to implement.

While we do not have detailed costing for this scheme, we expect it to be orders of magnitude more than
strengthening to 35%NBS.

]
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Strengthening Summary

Recommendations

We recommend that Option 1 (strengthening to 35%NBS) is pursued by Counties Manukau Health on the
basis that it provides the best value and a ‘sweet spot’ between investment in strengthening and reduction in
the seismic risk It is our understanding that the Esme Green building is not part of CMH’s long-term plan for
the site and hence any major investment in the building is non-preferred.

Please do not hesitate to contact us if you have any questions regarding the content of this letter.

]
Technical Director — Structural Engineering Structural En@er

on behalf of

Beca Limited

Q
Copy to: I Os\

&
3

]
H
I = Strengthening Summary - Middlemore Building 30 - Esme Green 5321175 NZ1-16284448-3 0.3 5 July 2019 3





