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Technical Summary

Building Information

Building Name/ Description

Horowhenua District Council building

Street Address

126-148 Oxford St, Levin

Territorial Authority

Horowhenua District Council

No. of Storeys 3
Area of Typical Floor (approx.) 2289m?
Year of Design (approx.) 2006

NZ Standard Designed to

NZS 4203:1992.

Structural System including Foundations

Across the building (perpendicular to Oxford St) lateral loads are resisted by a
combination of reinforced concrete shear walls and cantilever concrete columns and
frames.

Along the building ( parallel with Oxford St) lateral loads are resisted by Reinforced
Concrete Shear walls and cantilever concrete columns

Key features of ground profile and identified

The site is generally flat. No geotechnical report is currently available. Site is likely

geohazards underlain by river shingles, (GNS Science Data indicates Late Quaternary alluvium and
colluvium)

Previous strengthening None

Heritage Issues/ Status None

Other

Building Contains HDC Civil Defence Headquarters

Assessment Information

Consulting Practice

Structural Concepts Ltd

CPEng Responsible

Arthur Budvietas 165555, Garry Newton 65305

Date/Version of Drgs Reviewed

Varies May- October 2016

Geotechnical Report(s)

None Viewed

Date Building Inspected

November 2016

Previous Assessment Reports

Opus International consultants Ltd, June 2014
ISPS Consulting engineers Report Dated 2 March 2016

Other Relevant Information

Nil

Assessment Outcomes

Describe the Governing Critical Structural
Weakness and Likely Mode of Failure

Building constructed in three main areas, each with different issues

A- Council Chambers and Civil Defence HQ — Lateral Support face loading of concrete
precast wall panels and roof cantilever steel posts via roof bracing over council
chamber
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B Entry Foyer — Lateral Support of (face loading) of concrete wall panels via roof

bracing to other elements

C Roof Bracing over offices — insufficient capacity and minor axis loading of rafter
elements

D Floor Diaphragm over offices — Insufficient strut/tie reinforcing in slab with
penetrations rupture of diaphragm then overloading loading of cantilever column
elements

Comment on Parts identified and assessed

A - Roof bracing over main offices 50% IL2 , ~30%IL4
B- Entry Foyer — Support of face loaded wall panels —
C Roof Bracing over offices — ~60%IL2, ~34%IL4

D Floor Diaphragm/cantilever columns over offices ~60% IL2, ~34%ll4

Recommendations

Substantial upgrade works required.

Relocate Civil Defence HQ to new custom built facility.
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1. Preamble
11 We were requested by Michael Feyen to investigate and report on possible design

shortcomings for the existing Horowhenua District Council building. We were also requested
to undertake a rapid building assessment of the building following the November 2016
Kaikoura seismic event series, and undertake a Detailed Seismic Assessment of the building.
Comment is required as to its structural adequacy with regard to current seismic standards
(NBS). In particular, we have been asked to assess the building strength in terms of the
Building Act and current %NBS. We have undertaken this at two different building
importance levels (IL2 and IL4) The draft part C of the Seismic Assessment of Existing
Buildings by NZSEE/SFSOC/MBIE has been used as a basis for this assessment along
with the relevant design and loadings standards and the NZ Building Code.

@This report is not intended to give specific strengthening design but will define strengthening
options to be developed by further work.

The performance is assessed in terms of the New Building Standard (%NBS), where %NBS is
the estimated earthquake resistance of the existing building relative to the current (2017)
building code requirements for a new building at the same site with the same functional
requirements.

14 The current loading standard (NZS1170.5) requires new buildings to be designed for two
levels of performance or “Limit States”

. Ultimate limit state (ULS): Damage may be extensive but will permit safe exiting of the
building. Occupancy may be restricted until repairs are made or the building may
need to be demolished.

o Serviceability limit state (SLS): the degree of damage to the structure is minor and
does not affect the use of the building and is readily repairable and does not prevent
occupancy of the building.

Any seismic event above the SLS earthquake may cause damage that might require the
building to be closed for at least a limited time for repairs, or even demolition if stresses or
movements warrant it. This can occur even if the building is rated at 100% NBS.

Typically, in an assessment process we are evaluating the maximum load which will not cause
collapse and comparing it with the ULS state. It is not normal practice to assess the SLS state
unless specifically requested.

2. Building Description
The building comprises of 4 distinct areas in a building that has up to 3 storeys.

Area 1 is the ground floor/basement. When viewed from street level this floor is underground
but across the width of the building the retained level reduces to nothing allowing vehicle at
the rear and pedestrian access at the rear and sides of the building. The structure of this area
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consists of a concrete slab on grade with concrete columns on isolated pad footings. The
concrete columns support concrete beams which in turn support “double-T" precast floor
elements covered by an in-situ concrete topping.

Lateral support at this level is provided by precast concrete wall panels cantilevering from
concrete foundation beams. Some of these wall elements also provide retaining to the front
and sides of the building.

The basement area is used for storage and as carparking.

Area 2 of the building contains the Council Chambers and Civil Defence headquarters and
provides office space, meeting rooms, a kitchen and toilet facilities for these activities. This
area is single storey above the basement, although the Council Chamber roof is elevated to
appear two storeys high from Oxford Street.

The roof structure consists of steel purlins supporting lightweight roofing on steel
rafters/beams.

Over the council chamber this steel roof is supported on cantilever steel posts attached to
lateral steel trusses fixed to concrete wall panels around the chamber.

The remainder of this area is supported by cantilever concrete columns which are fixed by
reinforcing starters in 48mm Diameter drossbachs to the ground floor columns.

Area 3 of the building is the main entry foyer for the building. It is a single storied structure
and shares concrete panel walls with areas 2 and 4 of the building. The steel roof structure
consists of steel purlins supporting a light weight roof and feature ceiling and spans to
beams parallel to Oxford Street which are connected to the side walls via cantilever stubs
protruding from the adjacent concrete panel walls. Lateral support to this area is through in-
plane and out of plane loading of the shear walls.

Area 4 of the building houses the office space for council and has up to 2 levels above the
ground floor. The rear portion is approximately 20m deep and consists of steel purlins on
precambered steel beams, which are supported on precast cantilever concrete columns.

The front 10m of the office space is two storied and consists of a lightweight steel roof on
steel purlins supported on steel rafters connected to cantilever concrete columns. The floor is
a rib floor system on precast post tensioned beams supported on concrete columns with
starters into columns from the floor below. The lateral system consists of a combination of
diagonal roof bracing to cantilever columns for the upper level, a combination of shear walls
and frame action via the concrete floor diaphragm and shear walls to the shear walls to the
levels below.

2788-8773 126-148 Oxford Street, Levin Page 7 of 22



amajinee

......

Structural Concepts

3. Investigations

3.1

3.2

3.3

An earthquake Rapid Building Assessment Level 2 was performed as part of this project in
November 2016. This process was undertaken using the Ministry of Business Industry and
Employment guidelines dated May 2014. The complete RBA L2 form is included in Appendix
A. The objective of the rapid building assessment is to quickly establish the usability of
buildings and associated infrastructure where functions may be compromised by a hazard
event. Hazard events include earthquake, flood, landslide, rock-fall, volcanic eruption, storm
surge, tsunami, explosion, or other event with life safety, residential or business
consequences.

Existing structural drawings and calculations were available for the building. These are dated
during the period May to October 2006. In addition, visual walkthrough inspections were also
undertaken by SCL staff in November and December 2016. No destructive, intrusive or
scanning investigations were undertaken as part of this project.

Reports by Opus international Consultants Ltd and ISPS Consulting Engineers regarding the
building were provided as part of the material made available for this project.

4. Original Design Compliance
4.1 Scope

The scope of this section is to review the original design for its compliance at the time of
documenting and construction of the new structure for the HDC Municipal Buildings and
Council Chambers. The review is limited to a review of the plans and drawings with a non-
destructive visual inspection.

The main seismic components that affect the overall seismic capacity of the building have
been reviewed. A review of both the calculations and detailing compliance has been carried
out.

4.2 Compliance Documents

The relevant design compliance documents at the time of design, 2006, were as follows:

* New Zealand Standards -

. Loads - NZS4203 1992
« Materials - NZS3101 1995 (Concrete)

NZ S3404 1997 (Structural Steel)

« Building Act — Building Code Clause B1 Structure (up to and including amendment 6)

2788-8773 126-148 Oxford Street, Levin Page 8 of 22



amajin@er

......

Structural Concepts

* 4.3 Analysis

The original analysis was completed using a 2D analysis. For this type of building that would
have been an acceptable methodology at the time however the building has many complex
load paths and a 3D analysis would probably have been more appropriate. A 2D analysis
would have been thought acceptable, especially so considering the utilisation of shear walls
as the lateral load resisting elements.

For the seismic loading the following parameters were used from NZS4203:
* Zone Factor 1.2
* Risk Factor 1.3 (Importance Level 1 from NZS4203)
* Ductility 3 for frames and upper sheer walls
¢ Ductility 1.25 for basement shear walls and foundations
* Structural Performance Factor Sp 0.67
« Hazard Coefficient

These are acceptable parameters providing that the detailing matching the ductility level
chosen is carried out.

The analysis of the different lateral resisting elements is consistent with the loads obtained
from the above.

Not covered in the original analysis and calculations however are the parts coefficients for the
seismic lateral systems that distribute loads to the main seismic components such as floor
diaphragms, roof bracing and the horizontal truss to the main chambers.

4.4 Design Calculations

The review of the calculations found that the majority of the structural elements resisting
lateral loads had been covered with the exception of:

- Mezzanine diaphragm

- Lateral load system to the chambers roof

- Roof bracing system including rod bracing, struts and connections
- Waler beams to foyer walls

The original design assumed ductilities of 3 for both the reinforced concrete columns and
reinforced concrete shear walls above the 1* floor. A ductility of 1.25 was used for shear walls
and foundations to the basement area.
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The roof bracing complies if a ductility of 3 can be assumed. However, there is no
identification of ductility being provided hence a maximum ductility of 1.25 should be used.

The outer columns do not comply to a ductility of 3 due to drossbach in the hinge zone as
well as stirrup spacing. Upper level columns do not comply with a ductility of 3 due to stirrup
spacing. Both of these elements should be designed for ductilities of 1.25.

The mezzanine diaphragm does not comply and cannot span between walls on grids E and H
as intended.

Other calculations we would expect to be included but are not included are the majority of
design for the structural steel elements, their fixings and the steel purlins. Calculations were
found on the foyer and entry area.

4.5 Detailing Limitations on Design

4.5.1 - Columns

The detailing incorporated on the drawings limit the component ductilities. The upper
columns will be restricted to ductilites of 1.25 as the spacing of stirrups is greater than d/3, =
120mm, at best, which is a requirement for a ductility of 3 as assumed by the designer. The
spacing used is b/2 = 200mm. Furthermore no laps can occur in the hinge zone for a ductility
of 3 hence the short columns on gridline 1 plus grid C adjacent grid 3 can only assume a
ductility of 1.25 at best.

Furthermore the drossbach connection limits the strength as there is less reinforcing at this
location. (See Appendix A, Diagram 1, 2, 3 & 4)

4.5.2 Shear Walls

Upper level shear wall in plane ductilities are also limited to 1.25, due to a ductility of 3 being
limited to having only 50% of bars being lapped in the hinge zone area. This is detailed as
100%, hence maximum ductility should be 1.25. (See Appendix A, Diagram 5)

4.5.3 Roof Bracing to Chambers

The roof bracing to the chamber area does not engage the central portion of the roof in the
north south direction, meaning the load must be resisted by cantilever posts fixed off the
inside chord of the horizontal truss and then transfer stresses to a cleat fixed to the concrete
panel, or it must span 10m which is generally not normally accepted as good practice. The
first option is very flexible and unlikely to provide any significant effect until there is
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significant damage.

At present it is more likely the loads get transferred via the roof cladding which would not
have been the original design intent. (See Appendix A, Diagram 6, 7, & 8)

4.5.4 Roof Bracing Adjacent Foyer Walls

The roof bracing elements adjacent to the foyer PC panels have detailing issues with offset
bolts at cleats and offset struts plus the use of PFC's as a compression strut element between.

The roof bracing elements adjacent to the foyer precast concrete panels have several
detailing issues. Firstly the cleats to the PFC supporting the panels on grid 1 has offset bolts
which will not be engaged under tension loads until failure of the bolts closest to the PFC
member. This will limit the design capacity. Secondly the struts between grids B & C do not
line up with the bracing strut between grid A & B. This will cause unwanted minor axis
bending in the main rafter UB limiting the bracing systems strength. Thirdly the struts
between grid B & C and grid 1 are PFC members which also limit the capacity of the bracing
system. (See appendix A, Diagram 9 & 10)

4.5.5 Beam Bar Termination

Bar termination at mezzanine floor level of beams to columns does not comply with
NZS3101. To engage the joint and provide continuity the bars should extend to the far face
of the column and terminate by bending the bar up if it is the bottom bar and down if it is
the top bar. The arrangement used will limit the capacity of the reinforcing to be engaged at
the joint and therefore capacity at the system to act as a frame. (See appendix A, Diagram 11
& 12)

4.5.6 Mezzanine Diaphragm

The mezzanine floor diaphragm has large openings which will limit the ability for it to act as a
diaphragm between grid E and N. Also the concrete beam on grid 3 has limited reinforcing
and lacks the capacity to act as a chord member for the diaphragm. There does not appear
to have been any attempt to deal with the potential high stresses that will occur around the
openings. (See appendix A, Diagram 13 & 14)

4.5.7 Grid 1 UB/ Concrete Column Joint

The current detail on grid 1 between will not support continuity for two reasons. The first
being the fact the bolts are very close, 75mm, to the top of the column and likely to bust out
under significant load. The second is that the reinforcing terminates as a straight bar with no
bend hence the development of the bars cannot be achieved and full capacity not available.
(See Appendix A, Diagram 15)
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4.5.8 Grid D & E Spandrel Panels & Waler

There is no indication in the calculations that any consideration has been made regarding out
of plane support of the large spandrel panels at the centre of the wall line. There are
significant forces to be resolved in this area that are complex due to the lack of a simple load
path being available. Furthermore the waler does not have the strength or stiffness to
satisfactorily deal with the loads from this panel.

The insitu stitch in this area will hinge and not provide continuity as the bars do not lap but
link which will cause a hinge effect as opposed to continuity.

It is unlikely this area complied with the compliance documents at the time. (See Appendix A,
Diagram 16 & 17)

4.5.9 Bracing to High Level Grid E to Grid L

The bracing at the high level between grids E and L have design issues due to the bracing
being terminated away from the vertical brace element on the rafter. This will cause
secondary stresses on the beams in their weak direction and becomes the governing strength
of the system which has strengths less than that required by the compliance documents at
the time. (See Appendix A, Diagram 18)

4.5.10 Column Grid A-3 Stirrups

This column has stirrups spaced closer than other columns however they are still further than
d/3 apart plus they are hairpins and not closed. For these stirrups to be compliant they would
need to be welded where the hairpins lap otherwise they will not provide any confinement as
the column concrete cover degrades. There is no note requiring this to occur on the drawings
or specification hence this would need to be investigated. Furthermore the detailing between
the steel truss chords and concrete column has eccentricities that cause secondary effects
that can be difficult to quantify plus there is a lack of detail of how the column interacts with
basement level and continuity that ensures the column can achieve full capacity.

4.6 Original Assessment Conclusion

In conclusion the following items of the original design did not comply with the compliance
documents at the time either because the detailing is incorrect or the design assumptions are
incorrect.
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Item

Potential Non-Compliance

Columns

Stirrup spacing too large meaning a ductility of 3 assumed by

the designer cannot be used — overstressed
ﬁ

Grid 1 Columns

Drossbach connection in hinge zone meaning a ductility of 3

assumed by the designer cannot be used — overstressed.
g

P.C. Walls grid E & N In-plane

Wall connection to basement walls has more than 50% of bars
lapping hence a ductility of 3 assumed by the designer cannot

be used — overstressed.
D

Roof Bracing (Including rods, struts

and joints) j\

No design calculations found. Assessment shows they did not
comply at the time, especially between grid A-d and E-F on
lower area.

Bracing Structure to Chambers
Roof

A

No design for lateral loads. Assessment shows this did not
comply at the time. Very flexible and undefined load paths.

Mezzanine Floor Diaphragm x

No design for the mezzanine floor diaphragm. This would be
expected considering so many openings. Our review shows this
could not distribute loads as expected in the original design.

Reinforced Concrete Frame Joints

Bars are bent in the wrong direction when terminating at the
columns, plus bars should extend to the far side of the column
reinforcing.

UB Column Joint

Bolts too close to edge and reinforcing terminating straight
both limit the ability of this joint to work effectively.
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Waler to Grid D & E Waler is not capable of resisting the loads applied by the p.c

panels.

Precast Concrete Spandrel Panel has not been designed or detailed to resist loads

effectively.
GridD & E

Grid EtoL

Grid A-3 Column Stirrups are hairpins with no indication they are to be welded

together.

High Level Roof Bracing ’\ Bracing terminates away from vertical brace system.

5. Observations

The following observations were made on site. For the purposes of this report we will treat
the front (West) elevation as the elevation that faces Oxford Street. In general structural
elements and joints were not visible during the SCL walkthrough of the building, but in
general the layouts and elements that could be seen appeared to be in accordance with the
building permit documentation obtained.

During the walkthrough several areas were noted to have sustained cracks or other damage
as noted below. Some of these have been noted in past reports commissioned by the
Horowhenua District Council and are included here for completeness.

5.1 Cracks to slab on grade in lower level carpark

Numerous floor cracks have been noted in this slab particularly the northern end of the
building. These cracks may be caused by shrinkage or ground movement and could be
repaired through some form of cutting and repair with a flexible sealant.

5.2 Cracks in Retaining Walls

Numerous cracks in the retaining walls on the western side of the building, these may again
be due to shrinkage and could be repaired with an injected epoxy repair system.

5.3 Cracks in ‘Double-T' precast floor elements

In general these appear to be small and in locations that indicate expected/normal flexural
behaviour of the member — These should be monitored.
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5.4 Cracks in primary beams in subfloor area

In general these have been reported on previously and need to be monitored. These cracks
appear small and are likely to be flexural cracks corresponding to normal behaviour of the
beams.

5.5 Cracks in ends of wall panels on eastern side of building

Movement in cold joints have been noted in the shear wall elements at the interface between
upper panels, floor and lower panels. These need to be monitored to ensure movement does
not propagate or become worse. It is likely these cracks are due to a combination of minor
movement due to lateral loads, shrinkage of concrete away from the cold joint and the
presence of the cold joint.

Description of Secondary Building Components

6.1

6.2

6.3

Roof Construction

Roofing consists of light weight long-run profiled sheet roof is supported on cold formed
steel purlins, in turn supported on steel rafter members.

Internal Wall Construction Ground and 1% floor level

Internal walls appear to be generally of timber framed construction with Gibboard or
Villaboard wall linings. Some of these walls are fire rated using Gib Fyreline.

External Wall Construction

The external walls are a combination of precast panels forming the lateral supports of the
building, or aluminium glazing systems with timber framed walls elements clad with Hardiflex
externally and Gibboard internally.

Structural System

7.1

Lateral System
In the longitudinal direction, parallel to Oxford Street, the lateral loads are resisted by

precast concrete shear walls either in face loading or in in plane loading. These are
generally singly reinforced, although some wall components are doubly reinforced.
Joints between wall panels are via starter bars in 48mm diameter drossbach and as
such the wall system needs to be considered as a non-ductile/ limited ductile system
as all starters are lapped in the vicinity of the potential plastic hinge zone. Some parts
of the building use cantilever columns to transfer the loads to the floor diaphragm
below or to the foundations. Roof loads are transferred to wall elements via diagonal
rod bracing and steel strut members. In general these then transfer to the steel rafter
member which is connected to the concrete column element via a bolted joint (shear
transfer only)

2788-8773 126-148 Oxford Street, Levin Page 15 of 22



amajin@er

L

Structural Concepts

8.

*

9.

7.2

73

In the lateral direction, perpendicular to Oxford Street, the lateral forces are resisted
by a combinations of wall, frame and cantilever column elements as noted in the
building description above.

Gravity System
The gravity load system can be described as a traditional beam and column system

transferring loads from roof or floor to beams to columns and then directly to the
foundations. The exception to this is over the council chamber where the roof is
supported by rafters on steel posts which transfer loads to the inner unsupported
edge of horizontal steel trusses which transfer the load in torsion to the concrete wall
panels and then to the foundations.

Foundation System
The foundations are a mixture of substantial strip foundations under wall elements

and isolated concrete pad foundations under column elements. We assume an
ultimate bearing capacity of 300kPa applies to this site.

Geotechnical Considerations

We found no geotechnical report in the HDC files provided to us for this investigation. The
Design producer statement for the GNS Geological map data readily accessible for the site
indicates that the site is underlain by late quaternary alluvium and colluvium consisting of
unconsolidated to poorly consolidated mud, sand, gravel and peat. An examination of a cut
face to the rear of the building shows gravels extending from the Oxford street level to at least
the floor level of the building.

Based on local experience we have assumed that the site is Soil Class D ( NZS1170.5) Deep or
Soft Soils site, no liquefaction or lateral spread is likely, and that there will be little to no loss of
foundation support during a seismic event. This is based on our experience only and
confirmation via a geotechnical investigation is recommended prior to any strengthening
design being undertaken.

Seismic Loading and Assumed Material Strengths

The criteria below taken from NZS1170.5:2004 (Structural design Actions Part 5: Earthquake
loads New Zealand) were taken as a basis for this review

Parameter Value Comments
Site Subsoil Class D As noted in earlier section
Z 0.40 Seismic Hazard factor for Levin
Ru(ULS) 180r1.0 For IL4 and IL2 respectively
N(T,D) 1 Distance from significant (named fault)>20km
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Displacement 2 Cantilever concrete columns —some ductility was noted as possible when
Ductility p specific elements reviewed using Response 2000 to confirm section properties.
(Columns) Higher ductilities may be possible but were limited to 2 for the purposes of this

analysis.

Displacement 125 Wall elements due to single layer unconfined reinforcement at hinge zone

Ductility p (Walls) needs to be considered as 1.25
Displacement 1 As required by the Loadings and Material codes for the relevant materials.
Ductility p (Roof
Bracing and Floor
Diaphragms -
Parts))

Building Loads and Element strengths for the various components are based on the following:
e Concrete elements 24.0kN/m? with a compressive strength of 35MPa (30 MPA
Nominal)
e Wall Framing 0.5kN/m?
e Roofing and ceiling including Purlins 0.5kN/m?
e Steel Structures 300Mpa Yield stress Assumed
e Reinforcing Steel Grade Y — 540Mpa (500MPa Nominal)
¢ Reinforcing Steel Grade D — 325MPa (300MPa Nominal) -
e Live Loads on the roof have been taken as OkPa
e Live loads on the suspended floors has been taken as 3.0kPa.

10. Assessment

The result of the DSA indicates the building seismic rating to be 50%NBS assessed in
accordance with the EPB methodology. This seismic rating assumes an Importance Level 2
(IL2), which would be applicable for an office building, in accordance with the Joint Australian /
New Zealand and Structural Design Actions Part 0, AS/NZS1120.0: 2002.

As the building currently houses the Civil Defence Headquarters for the Horowhenua District

Council, the appropriate rating based on an Importance Level 4 (IL4) building in NZ51120.0:

2002, Part 0 is under 20%. An IL4 building is one in which the consequences of failure are high

or which have post disaster functions such as a Civil Defence Headquarters.

Therefore this building if it continues to house the Civil Defence Headquarters is a Grade E
(IL4) with an approximate risk to occupants 25 times greater relative to a new building. This is
based on NZSEE guidelines in 2000. As an IL2 building (Civil Defence relocated elsewhere) the
building is Grade C, with an approximate risk 5-10 times greater than a new building.

A building with a seismic rating less than 34%NBS is considered to be an Earthquake-Prone
Building (EPB) in terms of the Building Act and a building rating_less than 67%NBS as an
Earthquake Risk Building (ERB) by the New Zealand Society of Earthquake Engineering. B
Therefore on this basis it is our opinion that the Horowhenua District Council Building is
therefore categorised as an Earthquake Risk Building for normal use (Civil Defence assumed

relocated). -
=
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Our assessment identified the following structural weakness in the building.

10.01 Roof Bracing Civil Defence offices (Grids A-D and 1-3):
The Tensile Capacity of rod bracing and flexural stiffness of rafters forming the rod bracing
above the Civil Defence Offices. These components were assessed to have a score of ~60% of
IL2 and <30% of IL4 (Grids A-D). Loads to these elements include the mass of the wall on Grid

D. Similar issues apply to the rod bracing over the other offices on Lines 1-3 Grid E-F from the
face loaded wall on Grid E)

sl

= | sy M
YW AR R
Amrird

Figure 1 Part Plan of roof bracing over Civil Defence headquarters offices

10.02 Lateral Support of Roof over Council Chamber (Grids A-D and 3-4)

Flexural capacity of cantilever posts and face loaded shear wall element above horizontal
brace element in flexure estimated in combination at 60% IL2 or 34% IL4.

i ” b
A WA - | RN
i oy ;

b I 1 7‘55'\_"1_
LR 0 YR Y. N 2 WO i 58

i ] s E.#_ _,-:z ' bham

i S B % |

- ..am._.nii,.._-»a- =
TR : i
| - gtz -‘n‘;ﬁf'.l:ll'\- | I
- 2y |
h - | 1TI:II_!E'T“'.- |

Figure 2 Part Plan of roof bracing over Council Chamber

10.03 Roof Bracing over office Lunchroom (Grids E-N and 3-4)
The Tensile Capacity of the rod Bracing and point loads to the rafter causing minor axis
flexure to rafters over the office space causing large lateral movement and potential buckling

2788-8773 126-148 Oxford Street, Levin Page 18 of 22



amajin@er

Structural Concepts

10.04

of the rafter to these areas.
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Figure 3 Partial Roof Plan Over offices lunchroom

Floor Diaphragm to offices level 1 (Grids E-N and 3-4)

The building behaviours in this area is very complex, with columns on grid 4 only partially
supported by columns below and partially supported on the floor slab system over the
basement and loads to these columns being applied and supported in such a way as to
create large loads at slab levels. If as per the original design intent the floor system is
considered to be supported at lines E and N by shear walls and on lines 3 and 4 by shear
walls parallel with Oxford street, itis our opinion that the floor diaphragm will perform .

poorly, with stress concentrations at corners of opening and in the tie members exceeding

he capacity of the reintorcing steel present. When checked as a part under section 8 of
NZS1170.5 with the above Wmon this diaphragm has a rating of approximately |
35% atIL2 and under 20% at IL4. |
If the concrete frames on lines F-L are used as a partial support in the lateral direction, which

is not an unreasonable assumption as there is a nominal moment joint between the column
and the precast post tensioned beam at grid 3 the floor diaphragm is no longer the
controlling element, but the moment connection at the base of the column now dominates.
In this case we have assessed the floor as approximately 50% NBS at IL2 and under 30% at
IL4.

—
The diaphragm for the level 2 offices and lunchroom if lateral support only provided by end

walls for horizontal span in flexure have been assessed as ~34% at IL2 or 28% at IL4

If frame action of intermediate frames (Grids E-N) is considered, then this area able to carry
lateral loads as fixed base columns in flexure the above system then has an assessed rating of
50% at IL2 and <30% at IL4.
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Figure 5 Frame at Line G-L

10.05 Flexural Capacity of Shear Walls above street level
These have been assessed as ~60% of IL2 this or ~33% of IL4 gnd is based on the connection

of the wall to its foundation through starters in the drossbach. AS this potential hinge zone is
effectively singly reinforced with no confinement, it is our opinion that the ductility of these
walls is limited to 1.25.

-
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11. Assumptions
The following assumptions have been made:
e Concealed structural elements match those shown on the consent documentation.
e Material strengths match those assumed and given in earlier sections.
e Ground conditions under the building match are equivalent to 300kPa ultimate.

12. Conclusions
12.1 The building is currently in sound condition.
12.2 The building has several main areas of concern, particularly for use as the Civil Defence
headquarters. If this function was located elsewhere then the building could be considered as
50% NBS. Otherwise the building is less than 30% NBS (IL4).

13. Recommendations
It is our opinion, that the number of elements described as being potential structural
vulnerabilities should be addressed. Some of the solutions are below:

. o Relocate the Civil Defence Headquarters to a new location/ independent building.
. Confirm Geotechnical conditions before undertaking any strengthening design.

oo Provide additional bracing elements to roof spaces or upgrade same to improve
transfer capabilities of roof bracing.

o o Provide diagonal brace elements to the posts supporting the roof over the Council
Chamber to improve transfer of lateral loads to other elements.

S As there are considerable operational requirements and functional requirements
for the 3 level area of the building a design concept has not been developed at this
stage.

14. Elements Not Inspected
The following is a list of elements not specifically inspected:

. Foundations
. Sall

o Purlins

o Wall Framing

. Concrete reinforcement
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15. Applicability
15.1 Recommendations and opinions in this report are based on existing drawings, plus the non-
destructive visual inspection.
15.2 Although there is nothing to suggest otherwise, the nature and continuity of the structure
hidden from sight (e.g. reinforcing steel, bolt depths, etc.) is inferred, but it must be
appreciated that actual conditions could vary.

15.3 Findings presented in this report are for the sole use of the client. The findings may not
contain sufficient information for use by other parties, and as such should not be relied upon
unless discussed with Structural Concepts Ltd.

15.4 We have exercised our services in a professional manner using a degree of care and skill
normally, under similar circumstances, by reputable consultants practicing in this field at this
time. No other warranty, expressed or implied, is made as to the professional advice
presented in this report.
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Appendix D

Photographs
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Figure 2Street View of Entry and Council Chamber
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Figure 3View of south side of building

Figure 4Cold Joint movement Cracks on Grid 1
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Figure 5 Beam joint movement at intersection Grid B and Grid 2

Figure 6Movment in Joint befween panel and Column at intersection of Grid A and Grid 3
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Figure 7 Floor Wall intersection in basement typical movement defect.
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