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1 Executive Summary

1.1 Background

Resonant Consulting Ltd (Resonant) has been commissioned by the Rangitikei District Council to undertake a Detailed
Seismic Assessment (DSA) of the town hall located at 90 Hautapu Street, Taihape. The aim of the assessment is to
determine the seismic rating of the building in relation to the New Building Standard (%NBS).

1.2 Building Description
The town hall has the public library attached to the north-west wall. The library is assessed in a separate report.

There is an attached toilet block attached to the auditorium/fly tower. The building appears to have been constructed
in stages between 1900 and 1920. Alterations to the roof structure at the front of building carried out in 1945.

The building is currently used as offices. The auditorium and fly tower are used for various events.

The roof structure consists of iron cladding supported on timber purlins and trusses. The front part of the building
contains unreinforced brick masonry walls and piers. Alterations to the front facade carried out in 1943 consisted of
the construction of a reinforced concrete ring beam at roof level with reinforced concrete parapets on the front
elevation of the building. Reinforced concrete roof gussets (four) were also constructed to tie the brick walls together.

1.3 Assess Seismic Rating

The assessment has been completed in accordance with the New Zealand Society of Earthquake Engineering document
- Seismic Assessment of Existing Buildings — Technical Guidelines for Engineering Assessments, dated July 2017. The
seismic rating assumes that Importance Level 2 (IL2), in accordance with the joint Australian/New Zealand Standard —
Structural Design Actions Part 0, AS/NZS 1170.0:2002, is appropriate. Refer to Table 1 for a summary of the buildings
seismic rating.

Table 1.3.1 - Summary of Seismic Ratings for 90 Hautapu Street

90 Hautapu Street

Direction Seismic Rating (%NBS) Seismic Grade
Transverse <10 E
Longitudinal 20 E

The Seismic Grade has been determined in accordance with the NZSEE grading scheme. The overall building seismic
rating for the building is governed by the brick pier (front facade) in-plane bracing capacity in the transverse direction.
The longitudinal direction rating is governed by the out of plane capacity of the first-floor brick wall on the north-west
elevation. Refer to Section 8 for a summary of the % NBS scores, and commentary, for the various building structure
components and to Appendix C for a Technical Summary Report.
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1.4 Basis for the Assessment

The assessment has been based on the following information:

e C. G. Talboys and Associates Registered Architects structural drawing no. 328 ‘Strengthening and Modernizing
Taihape Town dated July 29", 1943.

e Southcombe McClean & Company architectural drawings for Taihape Town Hall & Library Upgrade dated 1995.
e  Structural Calculations by Powell Sewell Ltd dated 5" October 1995.

e Taihape Town Hall Structural Report by Kevin O’Connor & Associates dated 22 December 2009.

1.5 Seismic Retrofit Options

A concept strengthening scheme, to achieve a capacity 67 %NBS rating, has been enclosed in Section 11.

The following elements limiting the capacity below 67% NBS:
e Lack of diagonal roof bracing and ceiling diaphragms, particularly in the auditorium and fly tower roofs.
e Inadequate bracing of the timber framed walls in the auditorium and fly tower.

e  Brick piers and walls, particularly on the front elevation.
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2 Introduction

2.1 Overview

The Rangitikei District Council has engaged Resonant to assess the seismic capacity of the town hall located at
90 Hautapu Street, Taihape. The intention of the assessment is to determine the buildings’ ability to withstand
earthquake loads in terms of the current New Zealand Building Standards and yield a score for the building expressed
as “Percentage New Building Standard” (%NBS).

2.2 Scope of Work

As identified in our proposal dated 31st August 2021, the scope of works to be undertaken as part of the assessment:
e Site Inspection and Information Gathering.
e Analytical Work (Calculations), in which an estimate of the seismic rating (%NBS) is achieved.
e Provide a written report outlining the findings of the assessment.

e Provision of a concept strengthening scheme.

2.3 Sources of Information
The assessment of 90 Hautapu Street is based on the following information:
e  Structural drawing No. 326 by E G Talboys & Associates, Registered Architects and dated June 29th, 1945.

e Architectural Drawings by Southcombe McClean & Company tiled ‘TAIHAPE TOWN HALL & LIBRARY
UPGRADE’ numbered WD1 to WD17 and dated 1995.

e On-site inspections completed on 22 November 2021.

All the documents have been obtained from the Rangitikei District Council Property File. No geotechnical report was
available.

2.4 Site Investigation

A non-intrusive site investigation was carried out to confirm the information in the available documentation.

2.5 Exclusions

This report does not extend to an assessment of non-structural items such as cladding, ceilings, partitions, other fit-out
related items, geotechnical ground conditions and latent defects.

It should be noted that for the purposes of this assessment the %NBS refers to the capacity and performance of the
lateral load resisting system only. As Building Codes have evolved it is likely that an older building may not meet current
Code requirements for aspects such as access and moisture detailing.
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3 Background Regulations

3.1 Building Act 2004 and Earthquake Prone Buildings Amendment Act 2016

Before describing how the seismic analysis was completed, the regulatory requirements and definitions for earthquake
prone buildings should be discussed.

The Building (Earthquake-prone Buildings) Amendment Act 2016 introduced major changes to the way earthquake-
prone buildings are identified and managed under the Building Act.

Earthquake-prone Buildings
Under section 133AB of the Building Act (2004), the definition of earthquake-prone building is:

e A building or a part of a building is earthquake prone if, having regard to the condition of the building, or part,
and to the ground on which the building is built, and because of the construction of the building or part

— the building or part will have its ultimate capacity exceeded in a moderate earthquake, and
- if the building or part were to collapse, the collapse would be likely to cause:
O injury or death to persons in or near the building or on any other property, or
o damage to any other property
e The above does not apply to a building that is used wholly or mainly for residential purposes unless the building:
- comprises 2 or more storeys; and
= contains 3 or more household units
A “moderate earthquake” is defined in Section 7 of the Building Regulations 2005 —

“..moderate earthquake means, in relation to a building, an earthquake that would generate shaking at the site of the
building that is of the same duration as, but that is one-third as strong as the earthquake shaking (determined by normal
measures of acceleration, velocity, and displacement) that would be used to design a new building at that site.”

Whether a building, or part of a building, is earthquake prone is determined by the territorial authority in whose district
the building is situated.

For the purposes of the above subsection ultimate capacity and moderate earthquake have the meanings given to them
by regulations. To assist with application, both ultimate capacity and moderate earthquake are terms defined in the
Building (Specified Systems, Change the Use, and Earthquake-prone Buildings) Regulations 2005 (as amended).

These regulations define ultimate capacity as “The probable capacity to withstand earthquake actions and maintain
gravity load support assessed by reference to the building and its individual elements or parts” and moderate
earthquake as “In relation to a building, an earthquake that would generate shaking at the site of the building that is of
the same duration as, but that is one-third as strong as, the earthquake shaking (determined by normal measures of
acceleration, velocity, and displacement) that would be used to design a new building at that site if it were designed on
1July 2017.”

3.2 Ratings

The ratings provided within this report have been generated with respect to New Zealand Society for Earthquake
Engineering (NZSEE) guidelines. They are often summarised as “%NBS rating” which reflects the design coefficient for a
similar building designed today to current codes, referred to as the New Building Standard (NBS).

Per the NZSEE publication “The Seismic Assessment of Existing Buildings”, Section A3.2.4 groups building ratings as
follows:
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Table 3.2.1 NZSEE Grading Scheme

Percentage of New Alpha rating Approx. risk relative to a Life-safety risk
Building Standard new building description
(%NBS)
>100 A+ Less than or comparable to Low risk
80-100 A 1-2 times greater Low risk
67-79 B 2-5 times greater Low to Medium risk
34-66 C 5-10 times greater Medium risk
20 to <34 D 10-25 times greater High risk
<20 E 25 times greater Very high risk

It should be noted that the demarcation between a C and D rating, 33% NBS, is aligned with the Building Act of 2004.
Although these ratings are calculated in a linear manner, they are meant to represent an exponential scale of earthquake

risk.
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4  Building Descriptions

4.1 General Building Descriptions

The building is located at 90 Hautapu Street, Taihape and was most likely constructed between 1900 and 1920. For the
purposes of this report, the building has been divided into four parts as indicated below:

Area 1 —front 2 storey building extending about 5m from the street front.

Area 2 —2 storey rear area of the part 1 building containing ground floor meeting room and amenities, first floor
projector room and seating bleachers.

Area 3 —hall area.
Area 4 —stage and Fly Tower.
Construction of these areas is as follows:

Roof - the roof is constructed from timber framing and is clade with corrugated iron throughout. There are Dutch gables
over areas 1 and 4 and with a simple gable roof over Areas 2 and 3 between. Most of the roof to Area 1 is propped off
internal walls except for two half trusses spanning from the main frontage of the building back to the first major truss
across the hall. Purlins consist of 150 mm x 50mm timber. There are four triangular 6-inch reinforced concrete gussets
in the roof plane at the ‘wings’ of the front of the building which tie in the reinforced concrete parapets.

Ceiling joists span between these half trusses and the internal walls below. The ceiling appears to be fibrous plaster.
Throughout Areas 2 & 3, the trusses are at 2.7m spacing and span across the full 15.7m width of the building. The
trusses are fixed to the exterior wall top plate with a steel strap. The purlins appear to have no blocking. Ceiling joists
span between the truss chords with a slatted timber substrate providing support to the textured fibrous plaster ceiling.

Roof area 4 consists of timber trusses at 2.7m centres spanning 9.3m between the proscenium arch and the rear wall of
the stage. There are no straps to fix the trusses to the wall framing. The bottom chord of the trusses has had steel
channel strengthening added at some stage. This was presumably to support the inclusion of a loading bridge’ within
the trusses. No roof plane bracing was observed in any of the four roof areas.

Sloping Floor / Seating Area (Area 2) — It was not possible to ascertain the construction in this area as the linings conceal
the structure. Flooring is tongue and groove and there is fixed seating in this area. The floor overhangs the hall area by
about 1.5m.

Walls — walls in Area 1 are of unreinforced clay brick construction. The actual construction of the walls could not be
determined; however, it is likely that the wall consists of a double thickness brick wall with a veneer brick skin separated
by a cavity.

In Area 2 the timber framed walls are clad with timber weatherboard externally and gib board internally.

Walls in Area 3 have a 7.8m stud height and comprise full height 150mm x 50mm studs. Linings are timber
weatherboards externally and timber match lining internally. The walls in Area 4 are 150mm x 50mm timber studs at
450 centres. The full height of the fly tower is 13.8m (includes offices below the stage). These studs appear to be joined
at approximately mid height above the stage using a bolted lapped splice coinciding with a stage deck/catwalk that
extends around these walls (excludes wall to proscenium arch.

Diagonal timber braces of 150mm x 50mm are cut between the studs extending from the stage floor to roof level in a
cross pattern to all three walls. The stage deck/catwalk consists of timber joists fixed to the wall framing with braces
and handrails. The handrails double as a locking rail for curtain/scene ropes.

The proscenium arch is unsupported by a 400mm x 100mm Oregon lintel spanning 9.0 m. A full height brick chimney
has been constructed inside Area 4. It appears to be attached only to the timber framed walls. The exterior linings are
timber weatherboard. There are no interior linings to the stage and fly tower.
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Floors and Foundations — the ground floor throughout is timber tongue and groove. It was not possible to access the
subfloor area of Area 1. The foundation to Area 2 is made up of clay brick perimeter walls transversely and 150mm x
50mm timber jack framing longitudinally.

Intermediate 100m m x 75mm jack piles on 250mm square concrete plinths support the 100mm x 75mm bearers and
the 150mm x 50mm joists. Joists are at 450mm centres and bearers at are at 1500mm centres.

Area 3 consists of an in situ concrete perimeter foundation with 150mm 50mm timber jack framing extending to the
underside of the hall floor. There is no bracing to the jack framing. The exterior is clad in timber weatherboards to
match the linings above.

Intermediate 200mm square concrete jack piles (1.4m max. height) support the 150mm x 100mm bearers and 150mm
x50mm joists. It was not possible to gain access to the area beneath the stage.

There is no subfloor bracing present whatsoever.
Stairs — the internal stairs are timber framed and lead from the ground floor offices in area 1 up to the offices above.

There are 6 sets of external stairs leading up to the 1st floor areas and/or the ground floor (required due to the Kuku
Street slope.). These are all timber framed and generally comprise timber support posts with timber stringers and
treads.

Seismic Resisting Systems

In longitudinal direction, the lateral earthquake loading is resisted the timber framed walls in the auditorium and fly
tower and by the unreinforced brick masonry walls in the front part of the building. In the transverse direction, the
lateral earthquake loading is resisted the timber framed walls in the auditorium and the fly tower and by the
unreinforced brick piers and spandrel beams on the fagade at the front of the building. This assessment covers seismic
loading as the only lateral loads and does not address wind loading on the structure.

Longitudinal and Transverse Directions
There is no bracing in the roof structure. There is no bracing provided for the sub-floor piles.
Foundations

The substructure consists of sub-floor piles. The perimeter foundation consists of reinforced concrete foundation walls.
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5 Geotechnical Conditions

No geotechnical report for the site was available.
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6 Seismic Analysis

6.1 Seismic Parameters
Building Ductility

Ductility is a measure of the ability of a building to resist the earthquake forces/energy by inelastic deformation. Under
current design standards the level of ductility is generally determined by:
e Identifying an appropriate mechanism that can sustain inelastic deformations without leading to collapse of a
building
e The ability to achieve an appropriate level of structural detailing to ensure that the chosen ductile mechanism is
achievable

The ductility factor p = 1.0 was selected for the unreinforced masonry walls. A ductility factor y, = 3.0 was chosen for
the timber walls in the auditorium and fly tower.

Site Geology

The site geology can have a significant impact on the level of loading imparted on a building during an earthquake.
Deep, soft soil conditions tend to amplify the ground motions, increasing the forces on a building structure. The
assumed subsoil Class is D classification since no geotechnical report is available for this site.

Importance Level

The Importance Level of a building is a classification from NZS1170.0. Increasing importance levels trigger higher factors
of safety in design or analysis. The building is designated Importance Level 2 (IL2). The building is a multi-occupancy
commercial building, however as the total expected occupancy is less than 5000 people it is not classified as IL3.

TABLE 3.2
IMPORTANCE LEVELS FOR BUILDING TYPES—NEW ZEALAND STRUCTURES

Importance

level Comment Examples

1 Structures presenting a low Structures with a total floor area of <30 m*
degree of hazard to life and P . . . .

N Farm buildings, isolated structures, towers in rural situations
other property

Fences, masts, walls, in-ground swimming pools

2 MNormal structures and Buildings not included in Importance Levels 1, 3 or 4
structures not in other - . .
. Single family dwellings
importance levels
Car parking buildings
3 Structures that as a whole Buildings and facilities as follows:

ray contain people in crowds | a)  Where more than 300 people can congregate in one area

of contents of high value to | yk)  Day care facilities with a capacity greater than 150

the C("“mu"hy or pose risks {c) P il‘.‘ml)- sechool o .1|:1.'1:lhsl;].l3- scheol facilities with a L'il.|1i.iL':.[)

te people in crowds greater than 250

{d)  Colleges or adult education facilities with a capacity greater than
00

{e)  Health care facilities with a capacity of 30 or more resident
patients but not having surgery or emergency treatment fagilities

{fy  Adrport terminals, principal railway stations with a copacity
greater than 250

{21 Correctional institutions

{h) Multi-occupancy residential, commercial (including shops),
industrial, office and retailing buildings designed to accommodate
more than 3000 people and with a gross area greater than
10 000 m*

{1} Public assembly buildings, theatres and cinemas of greater than
1000 m*

Emergency medical and other emergency facilities not designated as

post-disaster

Power-generating facilities, water treatment and waste water treatment

facilities and other public utilities not designated as post-disaster

Buildings and facilities not designated as post-disaster containing

hazardous materials capable of causing hazardous conditions that do not

extend bevond the property boundaries
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The design working life of the structure is 50 years. Combined with the IL2 classification, a Return Period
Factor “R” of 1.0 has been used for the analysis.

Elastic Site Spectra
The elastic site spectra (for mu =1, Sp = 1.0 and for mu = 3, Sp = 0.4) is given by:

C(T)=  Ch(T)*Z*R*N(T,D)

TownHallmu=1

Structural

Ts Cn(T) Z R N(T,D) C(T)
System
X-dir 0.4 2.36 0.13 1.3 1.3 0.40
Y-dir 0.4 2.36 0.13 1.3 1.3 0.40

Town Hallmu=3

Structural

Ts Ch(T) Z R N(T,D) C(T)
System
X-dir 0.4 2.36 0.13 1.0 1.3 0.16
Y-dir 0.4 2.36 0.13 1.0 1.3 0.16

6.2 Building Analysis Method

The lateral load resisting systems for the building consists of brick walls in the front part of the building. In the
auditorium and fly tower bracing is provided by the timber framed walls. Linear methods are generally appropriate for
systems with a nominal ductility of 1.25. Because of the overall low ductility demand on the building, an Equivalent
Static Analysis was adopted as recommended by “The Seismic Assessment of Existing Buildings — Assessment Procedures
and Analysis Techniques” guidelines Part C2 Section 2.6.2 Table C2.1. The assessment was conducted in accordance
with Part C8 of guidelines “The Seismic Assessment of Existing Building - Unreinforced masonry buildings” and Part C9
of guidelines “The Seismic Assessment of Existing Building — Timber Buildings”

Representative 2D frames in the front part of the building and in the auditorium were modelled, for analysis of the
existing structure and/or for the strengthening scheme.

6.3 Stairs

There are six stairs constructed in timber frames for the building. Due to the stair’s stiffness, relative to the floor
diaphragm, they were assessed to not attract any of the floor loading.
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6.4

Analysis Assumptions

General Assumptions

In calculating the self-weight of the structure 24kN/m3 was used for all reinforced concrete elements. Steel
weights were calculated from the member sizes. Lightweight roof elements have been assumed to be 0.2kPa.
Mezzanine floor self-weight is assumed to be 0.5kPa.

The following Live Loads & SDLs have been allowed for mezzanine floor:
- Office Levels = 3.0kPa
Load combinations used in the analysis are as required by NZ51170.0.

The building has been designated as an Importance Level 3 (IL2). Post-disaster use - requirements that would
necessitate an IL4 rating have not been specified by the client. The design working life of 50 years has been
used, giving a return period factor of 1.3.

The Hazard factor, Z for Taihape is 0.33.
The Near Fault Factor, N(T,D) is 1.0 as the structure is located more than 20km from any known faults.
The subsoil class for the site is D — Deep Soil.

The member capacities have been assessed using the New Zealand Concrete Standard NZS3101:2006 and the
guidelines “The Seismic Assessment of Existing Buildings”.

All building materials have been assumed to be in acceptable condition. Allowances for corrosion, spalling or
any other latent structural defects has not been considered as part of this assessment.

Member capacities were calculated per the sizes and dimensions given on the structural drawings and have been
verified by field observation or measurement.

The building has not been checked for wind loads.

Material Properties

Material properties have accounted for the probable strengths. Factors for various materials have been obtained from
guidelines “The Seismic Assessment of Existing Buildings”. For concrete a probable strength factor of 1.5 has been used
while for reinforcing steel a factor 1.3 has been used.

Structural Concrete and Reinforcement

Concrete material strengths vary for different structural components.
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7 Seismic Assessment Approach

A discussion on the seismic assessment approach is presented in the sections below, followed by a summary of the
building’s overall capacity in the Section 8.

7.1 Unreinforced Brick Masonry Walls

For the assessment of buildings with unreinforced brick masonry walls as the primary lateral load resisting systems, the
structures have been assessed in accordance with Part C8 — “Unreinforced Masonry Buildings” in the seismic assessment
guidelines “The Seismic Assessment of Existing Buildings — Technical Guidelines”.

7.2 Timber framed structure

The timber framed structure attached to the front part of the building was assessed using NZS1170.Part 5,
NZS3603:1993 Timber structures standard and NZS 3604:2011 Timber-framed buildings, as well as section C9 Timber
Buildings.

7.3 Foundations

The subfloor piles were assessed using the above NZ standards.
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8 Seismic Assessment Results

The seismic %NBS scores for the lateral structure, gravity structure and secondary structural elements for both
directions of loading are summarized in the tables as follows, along with commentary on the results and potential
options for strengthening to a higher % NBS:

8.1 Building Capacities

Structural Description Assessed Comments about mode of failure, physical
Component %NBS consequences, and potential options for strengthening
Score to higher %NBS
Longitudinal-Direction (East — West)
Roof Bracing Auditorium 55 Add diagonal roof bracing, upgrade truss connections to
top plate
Front part of building 23 Add diagonal roof bracing
Wall bracing Auditorium 71 No strengthening required
First floor brick walls 100 In plane loading
Wall bracing Ground floor brick walls 27 In plane loading, toe crushing failure
Mezzanine Floor Flexible diaphragm 14 Tongue and groover flooring on timber joists
Stage floor Flexible Diaphragm 14
Sub-floor front Inadequate pile strength 50 Timber piles
part of building
Sub- floor Inadequate pile strength 35 Concrete piles
auditorium
Overall %NBS for Longitudinal Direction Loading 14%NBS Governed by floor diaphragms.

RANGITIKEI DISTRICT COUNCIL
DETAILED SEISMIC ASSESSMENT REPORT

Page | 18




Structural Description Assessed Comments about mode of failure, physical
Component %NBS consequences, and potential options for strengthening
Score to higher %NBS

Transverse-Direction (North - South)

Roof Bracing Auditorium 29 Relying on top plate between trusses, add diagonal
bracing
Front part of building 10 Relying on sarking in roof plane, add diagonal bracing
Wall bracing West wall of auditorium 18 Add plywood lining
East wall of auditorium 37 Add plywood lining
Wall Bracing First floor brick walls 35 In plane loading
First floor north brick wall 23 Out of plane loading
Wall bracing Ground floor brick walls 22 In plane loading
Wall bracing Ground floor brick wall 41 Out of plane loading
(north)
Mezzanine Floor Flexible diaphragm 10 Add plywood sheeting, add connections

And stage floor

Sub-floor front Timber piles 50 Inadequate pile strength
part of building

Sub-floor Concrete piles 35 Inadequate pile strength
auditorium
Overall %NBS for Transverse Direction Loading 10% (IL2) Governed by floor diaphragms.
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9 Severe Structural Weaknesses

The general process of the DSA is determining the probable seismic capacity of the structure and relating this to the ULS
loading demands. The intention is also to ensure with reasonable satisfaction that the building can withstand higher
levels of shaking. This is referred to as the structural resilience and is a necessary aspect of the buildings behaviour if it
is to deliver the overall expected seismic performance.

There are potentially some aspects of a buildings behaviour which may not be adequately captured within these general
assessment procedures but are likely to have a step change response resulting in sudden (brittle) and / or progressive,
but complete collapse of the buildings gravity load support system in shaking greater than that represented by %ULS
shaking. These building aspects are referred to as Severe Structural Weaknesses (SSWs). Potential severe structural
weaknesses are described in C1 of “The Seismic Assessment of Existing Buildings” and include the following:

e In plane capacity of brick walls and piers.

e Out of plane (face loading) capacity of brick walls and piers.
e Inadequate bracing in the west wall of the auditorium.

e Lack of sub floor bracing.

e Flexible floor diaphragms at 10% NBS.
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10 Secondary Structure Considerations

10.1 Stairs

There are six stairs constructed from timber framing to connect the ground floor to the first-floor level, and ground floor
from ground surface. Due to the stairs’ stiffness, relative to the mezzanine floor diaphragm and lateral load resisting
system, and capability to accommodate deformation, they were assessed to not attract any mezzanine floor loading.
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11 Concept Strengthening & Investigation

The detailed seismic assessment of the Town Hall at 90 Hautapu Street has found that several components of the
building have a seismic score of less than 34%NBS, meaning that the building is deemed to be an earthquake prone
building. The following section summarises the deficiencies in the building and provides concept strengthening to
achieve at least 67 % NBS score for the structural components.

The detailed seismic assessment identified the following as having a seismic score of 10% NBS. Refer to Sections 8 & 10
for details.

e Roof bracing over the entire roof structure.
e New steel portal brace frames and foundations in the auditorium.

e Plywood sheet bracing on the transverse west wall in the auditorium, steel portal frames across the
auditorium.

e Steel brace frames consisting of 310UC198 columns and 310UB40 beams (with foundations) in the front part
of the building attached to the unreinforced brick masonry walls.

The conceptual Preliminary Strengthening Scheme is attached in Appendix A in this report.
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12 Conclusion

RESONANT has been commissioned by the Rangitikei District Council to undertake a Detailed Seismic Assessment (DSA)
of buildings, located at 90 Hautapu Street, Taihape. The aim of the assessment is to determine the seismic rating of the
building in relation to the New Building Standard (%NBS).

The original building was designed and constructed in stages between 1900 and 1920.

The building is currently used as a library and offices. The auditorium and stage are not used at present due to Covid 19
restrictions. Lateral loads are resisted in the longitudinal direction by unreinforced brick mason walls and timber framed
walls lined with weatherboards. Similarly, there are unreinforced brick masonry walls and timber framed walls resisting
earthquake loading in the transverse direction. The sub-floor structure consists of timber piles at the front of the
building and concrete piles over the remainder of the building. There is no roof bracing present in the roof plane. There
is a reinforced concrete perimeter foundation supporting the external walls.

The assessment has been completed in accordance with the Seismic Assessment of Existing Buildings — Technical
Guidelines for Engineering Assessments, dated July 2017. The seismic rating assumes that Importance Level 2 (IL2), in
accordance with the joint Australian/New Zealand Standard — Structural Design Actions Part 0, AS/NZS 1170.0:2002, is
appropriate. Refer to the below table for a summary of the buildings seismic rating.

90 Hautapu Street

Building Seismic Rating (%NBS) Seismic Grade

Town Hall 10%NBS (1L2) Grade E

The Seismic Grade has been determined in accordance with the NZSEE grading scheme. The overall building seismic
rating is governed by the failure of the unreinforced brick masonry walls in the transverse direction. The roof bracing
over the front part of the building is also rated at 120%NBS. Refer to Section 8 for a summary of the % NBS scores, and
commentary, for the various building structure components and to Appendix D for a Technical Summary Report.

Refer to Section 8 for a summary of the % NBS scores, and commentary, for the various building structure components.
The concept strengthening advice, to achieve a greater %NBS rating, is stated in Section 11 and Appendix A.
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13 Explanatory Notes

e This assessment contains the professional opinion of Resonant as to the matters set out herein, in the light of
the information available to it during preparation, using its professional judgment and acting in accordance with
the standard of care and skill normally exercised by professional engineers providing similar services in similar
circumstances. No other express or implied warranty is made as to the professional advice contained in this
report.

e The assessment is also based on information that has been provided to Resonant from other sources or by other
parties. The assessment has been prepared strictly on the basis that the information that has been provided is
accurate, complete, and adequate. To the extent that any information is inaccurate, incomplete, or inadequate,
Resonant takes no responsibility and disclaims all liability whatsoever for any loss or damage that results from
any conclusions based on information that has been provided to Resonant.

e We have prepared this report in accordance with the brief as provided and our terms of engagement. The
information contained in this report has been prepared by RESONANT at the request of its client, The Rangitikei
District Council and is exclusively for its use and reliance. It is not possible to make a proper assessment of this
assessment without a clear understanding of the terms of engagement under which it has been prepared,
including the scope of the instructions and directions given to and the assumptions made by Resonant. The
assessment will not address issues which would need to be considered for another party if that party’s particular
circumstances, requirements and experience were known and, further, may make assumptions about matters
of which a third party is not aware. No responsibility or liability to any third party is accepted for any loss or
damage whatsoever arising out of the use of, or reliance on this assessment by any third party.
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LONGITUDINAL DIRECTION (EAST-WEST)

ITEM %NBS ‘ COMMENT
Roof Bracing front part of building 23 Timber sarking
Roof bracing auditorium 55 Timber sarking
Timber wall bracing 71 Auditorium & fly tower cut in

timber bracing

First floo121389r brick walls 100 In plane loading
Ground floor brick walls 27 In plane loading
First floor diaphragm 14 Tongue & groove flooring on

timber joists

Stage diaphragm 14 Tongue & groove flooring on
timber joists

Sub-floor front part of building 50 Timber piles

Sub — floor auditorium 35 Concrete piles

TRANSVERSE DIRECTION (NORTH-SOUTH)

ITEM %NBS ‘ COMMENT
Roof bracing front part of building 10 Timber sarking
Roof bracing auditorium 29 Timber sarking
Timber wall bracing west wall of 18 Gib. lining
auditorium
Timber wall east wall mod 37 Pair of cut in 150x50 timber
auditorium diagonals
First floor brick piers 35 In plane loading
First floor brick wall (north) 23 Out of plane loading
Ground floor brick piers 22 In plane loading
Ground floor brick wall (north) 41 Out of plane loading
First floor diaphragm 10 Tongue & groove flooring on timber
joists
Sub-floor front part of building 50 Timber piles
Sub-floor auditorium 35 Concrete piles
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90 HAUTAPU ST, TAI HAPE
DSA FOR THE TOWN HALL

Introduction

A Detailed Seismic assessment for the town Hall has been carried out. Structural
calculations are presented in this document.

The assessment was carried out in accordance with the following New Zealand Standards
and documents:

NZS 3603:1993 Timber Structures Standard
NZS 3604:2011 Timber-framed buildings
NZS 3101:2006 Concrete structures standard

Detailed Seismic Assessment Part C8 Unreinforced Masonry Buildings

Brief

A DSA is required for the Town Hall is required. A concept strengthening scheme to
achieve 67%NBS is also required.

The building was constructed in stages between approximately 1900 and 1920.

The front part of the building consists of a reinforced concrete ring beam at roof level
supporting reinforced concrete parapets on the front and side elevations The are
also four triangular reinforced concrete gussets at roof beam level which tie the
parapets together. The wall and piers consist of unreinforced brick masonry. There
are also timber framed walls lined in fibrous plaster board. The first floor consists of
timber tongue and groove flooring on timber joists.

The auditorium and fly tower/stage make up the rest of the building. The walls are
timber framed with clad externally with timber weatherboards. The stage and
auditorium floor consist of timber tongue and groove flooring supported on timber
joists and bearers.

The subfloor for the front part of the building comprises timber piles. The Subfloor for
the rest of the building consists of concrete piles. There is a reinforced concrete
perimeter foundation beam around the whole building.

The roof structure consists of corrugated iron cladding on timber purlins and trusses.
There is no roof bracing in the auditorium and fly tower.

Scope of Calculations

Refer to table of contents on the next page.
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Design Philosophy

Loads

Seismic load take-off

Front part of building

Ground floor walls (at front)
Auditorium/Fly tower
Pier/Spandrel at front fagade
Parapet face Loading
Auditorium/Fly Tower Sub-floor

resonant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES



T oy iLa Dokl Tomncl resonant %
CEET DA 90 /‘éuc}r/?a St Town thll
FILE No. 2/ %§¢ DATE///Z/ PAGEf OF BYéL CKD

/v [ oads

Q= 025 |da

GC= 24x04s4 = 2.9 [k

+in b ar +lpor o =

/401770 G = X /J—PA. 717\41}9&/ Wgsas/pw-)}ns

Thee g Sriongula-  reiifevcad Vy:
g UsSaits C4/) 3;:+ "HQ/.L @‘cgd\f'& %u {u;

O |
o= 3.0 b oFrees
/QJJ "’“E"""z}()a/:, Cj r€sS ¢ rf_;j(:.& o = O-& /’Q—e’!
Q@ = 470 [ (ol
9,74%,‘7)
@ = 7L
dud[*om‘u,m '9/00/“ @;0'9 KP‘(
O =40 /el
Hricle ma)ls wH’h p/ﬂ;f&r“’ ]
6 "\' O2é/l x /@
;“ é 86 [fn
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03 377 2721




CLIENT o $
. lqa/lﬁ {+/ /(\Q / ] rﬁrmn?lscﬁgcﬂm?su'nv‘mntmwm
UBJECT
DS A Jo /"/au"l"aPaL 57( Town Hall
FILE N DATE PAGE OF BY CKD
121389 l/21 | 3 3.

Se/omic Load Take — OFF

/) Fro~t  Frcade ar]é{ W}',«ﬁg.
Vat rppL /Ql/@/;

s JooF = 08 % 5>< /98

= 4?’5— f\
ConGpeh 5“9‘(”” 4x 2% 0+ 154 < [T

&7
= 2/ 4 (4\/
parapat =038 e L)
— DAk 035/ l<l\//m
= W05 128/ [ hare 16:€,,

/0865 19N

: P R
/W—_ pm{?(ﬁ' ]S e O 7m /')ya

= 24 0))«(9%

<
6"4 &
howe. 545 + 491+
= Sl b4 = /-8 en
= 203 JN

¥ A § |
Canrn C ie“/??/ Iz 2ol iﬁa‘am at vt (g

U g - 24 x 0-61x0.24/

/ 2 ~ S
S-S 5 N /M

Hon

5;:"5712,-‘@ Z +S + /76

- 29 0 g,,\'\
= $%6w 29-8
= L4 2 jen
Bmdé‘\/zm_’-ls = ,3,-x,0.«'09o>(\/9 4 0.0l T = 2 /J% ‘
4
b = 24)7b )0 m N
wi = —/'8/)( 06 = ’?./ag La(//m

/Q/I’){g:‘/‘}); ’._' 2‘7'? -+ /8 ‘f’j/ﬂz% ‘f‘2»47—7 ™ OID@ﬂ}ij
Pacing = D3Flha ] IS4+ 16T Y,
wi— l)hé!'l W f} = 78 ?f 9,/@@ = T 7é3~ 2—72({\7

A A -
5 glazing pOéy 5%?2 = . 8% u
el E i, e\
Glumas ~ ZuZAN 0'309 531) +C° 4§7xb 457) x3é = 28+ P

/A

Resonant Consultlng Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03 377 2721

/rqﬂ/}»@f et lS O 53 5(/5*1 6#; 5‘}—«6*8-{—6 2+36f4.g) iy 401\ = 805/?5/41'




CLIENT /gaﬂg /'+/A7} Dstrich "':@cz,r?c:?' } resonant‘

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

SUBJECT DSA 90 /‘faa:h,f}a St Tamapcf

DATE PAGE OF CKD

/2]25¢ /6/11/21 2 e

FILE No.

/}I’Z/ ot — ,//'02‘5 al 2 z= /A5, |

W Vg = HEx 10 Clavdsx [ |)
= ’”/52 3
2"‘5— Cbx 646 /3) 3
/(¢277 |da

—

Sorv Weyp = B37% 1025 = 3793 .,/

— D(é ( ?7‘73)?‘/ /’9(;
= 0863z K

=

P

7Ae beilding Comu o | wirs  Condhructed /n Terg s

(4]

Circa 4 g& i At G208 /m/ﬂf/%ﬂ’.” Ll al < 1]

BFiele wallsr= g =10 (M';e;m&w Z= 0-33 =10
il | AL e Sp=1.0

158 & me C/c%ﬁ D fa,/s - 50/’5 Ao mmL a//P

‘o ba Sof ) 9 Fle e ,f,,r“ E‘QJ/f&r/zafT’
;j‘"z z:?“m'ﬂi;; R Wb N /« o L //; v%{ b d—ams

ch izl zip 0 chiss D, peried  o0as
Q[7/") ~ C(C—r) Z R_/V/TD

e o 30)<05}>(
= o7

C&Z (-T/) = 6(7';/) 6,0 KU\: —[\> 7_:/ Sl = @)f‘f"{'..vfi,f

e !

/4% 47 oo

AT = 08410 =099 T

= |

/ i ,
e m=3 ky = (3 uwgﬁ L = 247
P X

Sp: L3-0xF — o

-7 i) = 0-94,04
2.)43

= 0\/8s

Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 043859404 ~—. 03 377 2721



T xA g /v/af/hpr{;/ 5t TﬁW/l Hel]
FILE NO'/Z/ZgC} /2}///2/ S éA
5Zrsm ¢ Lrrad 72,&2 ot - GONT
) Fodt Facad 2 wings
b) Frst HHoor b
A o s =i 265 ,
.ﬁpdz[ afj‘g,an@ — @02 Casl
et~ Colpgws = 28-0 N
/‘7’apr’ ‘ arfa = 19-8 x]<R /ool 5,
= [28-7
§a = (&) '3‘%_“?‘;2’_ =053
%67
o2+ 323, o3 x 3) 134
% o
— 135 -5 1A/
Dress  cirel arca = /5 s 3-6
= p=gp w8
fe= 0.2+ 17 = 0+067
(s
W= (05 + 0. 3047 4> ) ==+
- = To.2 RN

/ Owez ™ S

brick <= 5 Sbwtubffl . =)o 64 Haon

9/azirg = 04523 = 115 o
Pirindler= 7.9+ /-7 15 44.5 lg.¢ F2¢415
— 223, -~

0-%706.97 2% 7‘/2%/67‘/0%2%//
/7 % m
2 gl = (403 —n5) x 144

= 22%.6 N

9 lazicg forber Gavad vialls <[22 /)
L]

T g4
’ )
é a7 p g ’ { ’,
{ T
bricl + p 12k aebe ate
= 1f(é éy,z H)— (7T>( l)jl-f(iaZXZW /7\«142)
Resonant Consulting Ltd Auckland Palmerston North Wellington
www.resonant.co.nz 098286115 06 356 7000

Christchurch
04 385 9404

03377 2721



CLIENT /24/161/#/)&4/‘ D/T/”/'d’ (_f&:cnc}/ I'eSOnal‘lt$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

SUBJECT

DsA 7 f ﬁ%o&g@? %/‘OF T@WQY Uz
0. DA
o N/? /387 /47/// 21 Z A

CKD

b) Qrﬁ"f‘ Husr ed

brde - plater  ciche = 5106 [{%40%— 3.08)
= ZB/7 N

hmba— vghls s = 66,202 ( 1534 7.7 S/ H6 v o4s) fatg-a
| F A4S 4 +9.0)
= | B2.4 N

at-Firk Char  £=/0967
D/stri bution

laol « _h  wh bl 072 b V"

3ol Boc%  Go G400 OSE)] O 28R~ /726 <%
Py 0% A4 Sodlide . p4309 0403 _ Fgo-2
/90/5 . I[#85+60 i- /8615 7
ok

Vi 005y biGT
= ZHe25 N

§9LA .P/M el 7
Hmbgr  leec = 05
0 = 3-0 Kl

afts = Il + T Ex)pe! A d x i3
— | 1243[8 s

bz 03+ 2.7 = 0-47%
V242 L3
o= (0.54 0.3, D-a73y3) 24345

= 225.5 ;.N

Ao )287x 2255
= 29062 \4\{

Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



resonant$

CLIENT Kdn&\ + ( kﬂl Dl\éw‘}d- CDM_,) c; MUU|~DIS(]PUNARVENGINEERINEGSURVEWNGSERVI[ES
SUBJECT D.SA 70 744,17[-5(/):4 S 7BV’//‘1 He //
FILE No. 121 289 D/A;/// Jus PA G oF ém. S
2) aMdi%or*iufm
6) ot l&-b@({i‘* ‘
[ve = [G0' 3w 26 ba
A= = =459 2 7
=z 06 4sy
W»’- 2295 N
pally = 045 x 96 (1x30+ 153)
f LITE
= o7
i o at re lowa] <. =410-24
V= 0197 4p-2 1l Ry,
= A%l )ev’

3)4:/(:\ ‘IL@M/J)’
q) At ot (//-'Z/m hiﬁ}’))

ool = Oa{)c 716y 155
= 754 yn

walls = 5.5 m ( 1534 2c9.8) 4(0+5 42 15.3)
(,Vr'ﬂﬁa/n/um >
= =7l & ot /512
it walle J50lbry 053 L2 64 15.3)
/? ﬂ/‘: 24 e 5/4/\/
b/ SW W= ['54 abne £oor
affe = |53 x G.b
= J46-88 "
Wa=- O3 4 287
Nz
=6-327
W05 030 $2 5 7.5) 1458
= 133.8 |N
, aM':-:Tj,t’ ;f = 3?0'7
walls absva = 1167 kN |
nalls bdlsn = 073x giggg"fﬁ_;‘ Tt 094 ¥ (¢ 9:64153) = 402 \
“Z - g
Auckland Palmerston North Wellington Christchurch
06 356 7000 04 385 9404 033772721

Resonant Consulting Ltd
www.resonant.co.nz 098286115



i Dt G resonant®
S DSA 90 af’aﬁw St Town Pall
FILE NO./Z) 337 ,7 [//2, PAGE OF BYéL CKD
4 i}) &c)ﬂ?“’"?/u( 4:’;5;;
disti bat-ion
| /ggvﬁ] W Lo , M//’z/éw}'s 019 »A/ém V’f:/\/
FosP /;/. /10 /693044 0526 04785 27924
Sog _29pe7 400 (56280 04799 0-44I5 2369
541 9 5255'24 £ ~ -r’j rg
. .
Vi= 099 x 549
536 5 LN
A | atechad | Goilat | B
rf‘g,rfar Vba[f; — /@M”Lan;’énﬂ«w ) U @.;;412;,,
a)  gest A~z 42 (aversgd
ot = OS5 [ x A4
= 2442 |
@xﬁw/ M//S c= 06;(42/-& (2>«4'4 +n)
7
/A AP NG
Pw’l‘/‘ms cas Q4a/,&/\/ I o F = 24 e]@l
Stb Ploy Hlopim = 03f 27 —a.7
iz
e C055 + 0*3x@7x2> Aede]l
1= -«
UPPEr malk =N T o
¥ 'wag = z4~z 2
boan wall | = 0*2%”'5)( /7%
— <9
] . - it loar < = 99.5.)
< L‘S‘}T\/' wiibfl )
[zvg | e cwh whlbuh 0 9blan V¥
root. 3 AL 15627 O.FE5 047 /b B7:3
flour 995 /8 179:-10  0-54]S  0.4942 669
356 220077 ¢ 13424
oK. .
V = 0y /%aé
el /])4/52 [ai 0 B0
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000

04 385 9404

03377 2721



© CLIENT R&Lﬁq ;*IAZ'/(’Q'z; D,f‘}?if']"@j' C:’)M /

T OSA 90 Hadbapu St —Zown  fall

resonant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

FILE No,

1 21 ¢ Dfx_TZE////Z/ PAGE . OF BV 2/

CKD

Listre bution o ,/1/5“’/3’

g i/@yﬁ/ﬂ“x 1S W}x@/& ava, c’ly Y. YW
G.-)f/ %P}r“"“’fm /{"B‘QI!J an. &

For ‘)ﬁmbdlf’ @#&gmz&{ Mf/& use =3

> 4 O) = /g0

N he |
i b ay naidt b

Levised CA(T) /M;B Z=03%3% R=)3
Ch) = ng 23 /0 ]
= §p; /’éi——a-zm
(3-No+ ;) = 2./43
o7

2+/43
== (Q'—“ /@_5 >
ratio y=3 o 0185
/%', — ( ' @‘q?
[’*@:%w = 047
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



resonant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

p 15"17757L @hrz(/} ‘
- Tﬁwﬂﬂ g“;ﬂ

CLIENT . :
Ram@ i kai
SUBJ ; N
BJECT 95 4 Fp szf»{i“ apy <
DATE PAGE OF BY -, CKD
/)21 7 &L

1238 |
be Froat  Beuld )m\c;}
At Fist Floor  have.  dnrenfored bade wmassary  walls
E@ gepoes USe b, et g-pmac;’fa/
at rost el V= N7E%e31N
have 16+ /6 + /b T 264224 Qg 272406
= | /69 o

Eo = pas-3/eS
=  BBeF [N /)m
hat 217 |5 S 20+ 23423473 407

E-Z? &/&/\
) —+ O %
= /%3,

nill agod | to _on aylse  ac prors £ Sppndiels

¥ Odf/}’ S #E;?}"“J W‘ﬁ Pren ;5)‘ s

= /22,9 N

n plave: V= 1575w ez Sacher (2 of

mé /’,5 % %"[‘g,%ﬁ%

}‘% m‘z’@rf'}af ,f’:}mﬁ/g}'ar%f@?
Erde — madiy,n hordees -F;,’ = 2o Moa Sp,=3)MB
= Sz bl R Fes
»)
06

/
Wortor- ghepgh o asume 5= Imi)
SYmel
A=

J
mﬁ“ﬁlﬂr "»W,madbm a5
i £l 00 I 0.12y 26
5 Fp= 002 4} =0.Ry
= 32 mMla

|
—6':20’!/4 ) Cr 0.5//)%/

-

Em = Yoo vdm = 06 x o6
= 380 mik
Auckland Palmerston North Wellington Christchurch
098286115 06 356 7000 04 385 9404 03377 2721

Resonant Consulting Ltd
www.resonant.co.nz



resonant$

CLIENT y " [ , !
SUBJECT /Q = 4 - -A{ kj! / I?T"VJ PR} MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES
E
PSA 70 ﬁéz‘(ml o St = Town  MHa)
FILE N PAGE OF BY CKD
12128 780/ 20 ™0 &L
: : L TR T ~J
/}’y /)/'Qn;z C.ﬁ(/)}& ?‘[;ﬂ 0‘“?0 ‘(?t rg i Vi, |5 XYLoAt
; i [ ) - T,
!) QI%’ IR o PPN TH-NE ) ﬁg‘ Pl {fwﬁ‘ Al a '
L7 ¥

vféaﬂwﬁ/ﬁ;{r?

b@gp / Y 2600 //gao

2.0 >1S

—
—
—

Com  lable €812  PB= 647
An = (800X 3y = 340000
}/\dbfﬁh& W

M8 xe270 % Z»é Y/ m‘;

fa

/2..

= Slanckr (21l

1 (5 6. 272
= 0665, b o
S = 05,0 Jg 4f E;r c8:9
= 052 5F 0oy 00bE |
- 0289 Nl
> Vit = 0389 Sas0m [ 0065 vt N
b 0084

= J96 N 122597

067 .

-

hE

Fiagoral dans lp cap. OK
(/ T

oz Crush "’23 Capa 4,”#3

= (X P to5 Pl 2o
‘hare

05 (cant'|avet)

= 3698k 22 *
% 2

2)
Ve ¢

)

o=

o
A,

:m:f

s G Usse F

%)

O~ ¥

= | /26 N
Rov= 1B -8%x03x36 = 350 N
fo = 006 anm lﬁp
Lo = py ma
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



CLIENT /Qana\ ; sz k@f ﬂ/‘sﬁ\/'d' Caocnci/ resonant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

CEECT Pgp \'?0 Hodepa St — Tory Hall
F|LENO DATE PAGE OF BY @L— CKD

121229 /o211 |7/

70@ df%}’] f” ('/{}'Y_':‘L v

Ve= (05x)36+ 035.% ){ /800 ) [ oso.gs> o
2600 \ O A)0b

= e il > 229 et
Toz Crghiy 0)C

(!

) Kﬂc/w o Cq/aaﬁb |
Vi = . /x(AP -+ 0(,/()‘1/)_/2;‘4;
. /|¢(?°

= 0.4(04x/ 264 0-53) /fmw Iy
. 2w

= b1% M OL | i
K@Ck;tj Q{F};{g}f“&, OH/C

Fac @ Lood i ne (Bt of ¢ “

Uppar, W“?/ b atuw-aen ‘?—gvnn Pmm‘: ancf gswr&rf@ =
USE S mpliPications Sr f%u,}of vialls  pag. C8-9%
ar - f,—é‘.:n‘ppﬂf—@ﬁl /Wa&onru lgmu‘anﬁ,

dvi vigll 4 e W= 2.4« [ 0- 33/ y/5 = Al
Ce”
_ér\om - 33/ !

“+ = Loom (0 475 ~0 0% P/{Q/ )
=26/ (0975~ 0.025 %136 )

AGe
from Table C8B . Casz O s app o Pr ‘&b
€ >0 a:(w/z -LV)}'\
Lo.
Ao = 06 A, = N3 pam
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch

Wwww.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



resonant$

CLIENT L.
Rd //LS }‘{‘, }44'[ ’9/%1& QQC(” C’i } MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES
SUBJECT
U %A ? 0 !‘!l ‘;&fd EF’/L /%Wﬂ Ha!) Bringing places & spaces fo life
FILE N DATE AGE OF BY CKD
121289 )2 | &
» = |02k
X
= / ;mfﬂz&x 2.4
Vo |+ 2x)36 444
= 097 Szcond
| ; | ( | o075 4
<) = 2(085/4.97) " O S<Tp < |Is
6 1= th/g Jo) “sa max Lare ot -5
- 32 o )
Oph = (/f/Z,TfiéC(»’ lp gp‘f}
S e 09T A8
' 3
7% S T o yhda = 60 4,
= 6O x /854 pA
4@ g
= 25% m (/Wm/ Wall@ 23 %
out ot '
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



g idrleai  Dishid Coundl] resonant®

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

e psa 76 #pm/*a[/‘péE 97“;} """94,;;,4 !%Lacin
FII7E2N/O.389 D?TﬁE////Z] PA /6 éL
A orppnd  Fleor  Walls — A+ Tros =4
2l / Sl
w{aﬂs ”52‘2093 = JB+ o+ o F [T +)2F )7 IR
+7206 +)0
= /3'/m
V= /8875 1M
walle 4l = /8422 43.39 h§ + |9
78 = /2
=) /65'/ éf/\//;n ;9§V4m5
wall 0 sze sketeh ZZm@jﬁ}\:‘ 2 3m

V¥*= Gos. 7 LN
() c’f&ﬁo nal 7‘¢n§//<2 Capacyﬁﬂ

Vde = Fde An P /[+é42_

hetf /L = 4590/33@3
/'BQ < /05 '..’:';;} ﬂ:;/'Q

An = 2340 281 = /,Zé@;m

D= (B fx036] x 367 2eoelt 3] 306 w085 s
= ¢ gug;a-f hnl} Qbm,& r‘/'/? &am pm/wf

1 /8 x6-32Ix% 344
We !

= (6785 1N = /765 > A

C = 74518
2300 xw 38/

o- 132 nfa
0.5C + S0 pf

= 015,05 1‘0‘6)(00/33
= 0\330 MB—

]

Sele

Vdt = 033 x [,257 300 %/- 0 /, +0-135 %y’

0133
, . L dl‘fc lma’ 3975
= /}«9/ .7 }A/\/ L G547 1N M6 “Fansty Lo, ANBS

Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



" Rungitikai  Dihid lowndl) resonant®

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

Y
SUBJECT Dj'ﬂ 90 #621,1“7%(/?% 6?; — Toun %}:
FILE No. DATE PAGE OF BY CKD

1 %44 22 /711" 14 Gt

2) 7oz crwsh)'«é C’:,/oaai%lﬁ K=

Vo = Ca<P+o.5Pk,)é_Z_f_ )
07

ot
/0 = /34/..? /8 ){035/,)(3 657 vd + 74 (0 36/)('9 |+ 0 ,5“')(07)]3
= /976»/4« jer

Po = 28xo-58lx46y3 3

= o2y 1N

fa = 0733 M 20z gher /3

L e ol 1T
ViL = ()oxllrl &+ 0.5x/od 1/ f?'}@’y [ 1% > Pl

3600 / O Tubé
2 J4 9.4

@ 27 -‘ ?o/ /’3”55 TIE’?@ g;ra-%%zf@‘

Out ot p:"izn Z Z'Qac/ :‘Q%

W= 2344 0361y = /04 ) ,,)\/
Pz 794w

Lapm = 0138/

te 281 (0476 =0 025 7.4 )

o crushing Z7HNZ5

ba !
= 364 vam
d) = lpl) = é = 182 .mm
v 2
Bz 0G4, = /09:L mm
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch

www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



CLIENT i <} : . o ‘ $

SUBJECT Kaﬂé‘ L 7L’ L\ (:2’ D,SYL,\[C% Cﬁu r CJ Eﬁﬁ;gcpmm?sﬂgmms
DSA 90 Hautupe F = Tomn Hal

FILE No

21360 D%TQE////Z/ PAGE'{ OF BY ., |cKD

Tp = /. Oa8h
1-t 20

s e

-_ /(976»:4’4
| + 2% 192/1p< )

= 0-8 S

&

r 3 \2.2%
Co ) = 2(0s/e8) 0:.5< Tp< {

= /4 g
2 ~
/7/)6 = Y /TP/”'T) Co Te ﬁp 9 (= (ag,a./w
JoE] (0 -&/ﬁ? ) 2/ 4 X Ol 24/

= @7 = 207 mom

yAZ SRS é;;méﬂi = 6O0x/t2e
(e 12677
= &7%
o

fovpr  wall @ 4 :
L botvee | brme 3 £ sl ndlr frce 160
_ s

Resonant Consulting Ltd Auckland Palmerston North Wellington
www.resonant.co.nz 098286115

Christchurch
06 356 7000 04 385 9404

03377 2721



T /LO‘I Vs 71‘ ;‘;’Q:l Ehjgfc*;(zl /‘:{Dfu—’f 'C‘; ? Eﬂ?ﬂtﬁ&uﬁmﬁa&sﬂmtumvm
SUBJ
BJECT 03 A
FILE No. DATE PAGE OF BY CKD
l21 264 2ofu [o( b SEL
Iéf/qudi'}vm'm / Fly,  Tongr-
ey Yy A =/
af~ oot lanel YE =07 130.6 N s
Fy tboe, (a-che) W= 2369 w2
' A = 4.5-8 M3
Z o J74% ] M7
Gida m/& [was! ond cast nalls)
e ! 9 7'7 7 ar""‘f\«f / ) / /
Qasy 4 .}f # e >{ /600 S0 A - lovtems |
A/éL JR e BT e n
= //;’ 3/ D A ’
Nr2% 3403 ig«% @’L:g *«A%
o B ! X imze o 6 ¥ (6
= £S5 I
@ 37% NBS
Moth Vel = 8w/ w033 0 o4
Sarth wﬁ - BE a2 /565 0 @ g U
. //”" Zﬂﬁ/” ;“v'/“”""‘?'f 8);13 /FA@ -
Capung gu 2 60w Qe >S40 BUS Jm
3 5 = 7 /&/\///m
VLo aw;% S 78608 f/i; = 3294 hpez)
£ = 57246t — paReD 1N
hove 136 n o hall = /J0¢9 /t/)//m
hwaet  wall @ /8% ANBS
M%W/Fm Jower &mcma Along Aud“-l-?n‘w 4
VP sl - %;rz Bus = BT Bus [ i bace 55448
6arlémg " 420 ”4/»7«‘ | = I 0 i sr aueRs = 29% kS
Pl . L
Resonant Consulting Ltd Auckland Palmerston North Welﬁﬁgton
www.resonant.co.nz 098286115 06 356 7000

Christchurch
04 385 9404

033772721 |



v 8

CLIENT

/4 s 1" .? & . p ¢ ,11.! o l(‘“‘j’g‘ j‘: ' .t 'F
Aoy e ai VST T Cpuim £}
SUBJECT e ’ ’ g
4 & 1) . .«f‘u L l’
10 HawtaPu &7 = FTrien _/Jm /
FILE No. OF

CKD
121289 Zlfe) ™ 17 et

resonant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

Bringing places & spaces fo life

P/ pundrel—ot ot o cade

o ¥ e Ly
_Lpads 1
\:‘.;
G mombGrs 510 1% =
= 24y 0. 435
= /0 Nfm @
6 monkie 5524 i\k

#.0

=22 072 -

M-»zzvé?@ S |4 k24 N

= 529 e T g}g;}l
Q= 3-0y0.4 : M\
5 3
= ‘@Mﬂ//rf - .
% i:

'\ ]
Ve [ 26-3 o~ Sl
= /I3 3
r #827 04 L1
AE-7 R 3
= 674 il s
i oA " ~ ) <
Frgr Sloor I
pe= 7262 N )
= 20w/ [ i Ny
7 D T
= 43 pNfem . x ' =
N TR
D £h,
‘ ) .
Y = x Q“

~ N

/]
<«

Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
Wwww.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



T — resonant™

/

f é ’ i

rcs a / Q MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES
3 i

CLIENT k/ /
ﬂ@m [Tk
SUBJECT : ==
90 #"*“T"’m :’*’( ~ Towr lm/
FILEN PAG OF BY CKD
0/;5‘2}69 Pm‘fv ?

o) G-

,:Qar‘a/ad' //%ZE bepr
;5’) N L __13_0_,_

483 yrs®

, §écﬁﬁr\ G, WU 'A‘V\ l} A h s IQQ_!’P Eg’"nf

/ /40000 350 49008000 444 1750904 570667 23,357

2 94,620 /005 2963450 b1 284%. %1 735 77 37,6%7 +9
4 3{/;5 30 345/02//50 70,944 ’5»(/% b

Mg

5= 794 croded T o~ 04x 74'7 Lovio®

Sock-ivy __otg  x A I ﬁthL 'fm\f""’;r:,%qf

/ /49,000 oo Mooooo G4 290.2¢ 4bb<66 1756 -9

7 _299L3 245 TUI55145 4545 60996 572783 (432748

434,630 57 /6-%//45 809 4 7y/v4
L= 196 mm 04% = 23769 % 0%m
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch

www.resonant.co.nz 098286115 06 356 7000 04 385 9404 033772721



/7

¥'or an 01€ ¢ [l
8510N 0TE T [
V :SUOND3S

g

UNYGY L6L-

OUE T «...1|4h.ﬁ‘\l=.

T

WNMGZ 001

35vas @

7331Ss € [
:sjela1e

sy

[ s .
WNML8 ESE-

Ezu_—m m WIAD

NG9 Gl

WNYSH
WNDIL9 P WINY/S B

:._Zu_m_. 1444

Ewar mnm-

sjuswo ‘(0°0) ulodmaIA

X

N38 vG.-

WNMPL 9 m
WNDIPY B WINDIPE St
S R T
WNYLY L8E-

3+0€0+5+ M
{ 9Sed peo

1 :2bed ‘Wad 00:T IzZ0C ‘8 Ioqusosqg ‘AepssupeM :93eq :IsubTssg
swexd juoid 68cTZI\soTdwes\sqor\eied SS¥D EOvds\sebsoeds\:D :uzed
QILIWNIT DSNILTASNOD INUYNOSHEM - 00 %¥T SS¥D HOVdAS



t'or an 01€ ¢ M 71331s € [ sieays ‘(0°0) JulodmaIp

8STON0TE T M :S|euR1e x
F 1SU0IBS :

v,
b (]
-

LT
NG

gﬁﬂr NP S Sre-

vz gz 8o

\UABIBOTEL - NARDIRE h-| NGB EL L- NIRBISS ¥ PP ELL- NISKIfd ES-|

[ s e b e o S e e e )

z1L NiSg8le;,

oL NMCEBYE g 2 g NoiF T NYEGRBIZ

3+0€0+9+% W

SSVoO
30Vvd m\..u . { 9sed peo

1 :9beg ‘WA TO:T TZ0Z ‘8 Ioqueosq ‘AepssupsMm :93eq :Ix2ubtsad
swezd juoii 68€TZI\seTdwes\sqgor\eieq SS¥D #OVdS\sebooeds\:D :yied
QELINIT SNILTIASNOD INUYNOSTE - 00°¥T SS¥D HOVAS




$32.104 [eIxy ‘(0'0) JulodMaIA

A :SUoNI3S

[

ot InD L 06 Nt

s S Y

y'or an 01€ ¢ [l 7331s € @
851 oN 0T T [ :S|euen

4%

S3vas @

NIIG

NdL B2

NIPEIPIPE 8- NAPGIAYE 8-

NYOHRIBY @7 NYTHTIRE

NM66PIED L4~ NM6oBaEn L4

e
g

e R o

TR

oL

STRPPPTEIIR

~ NSCECl; nomezeT

|

Ny

2

N _.'ui.uan

+

X

N LGB Nd¥ZLglg] b

NIENEDE 67 NIENEDE 61 | NPIPSHES L6- N

TR T S SN Faor-

N

-

NAMNDEZIZZT NANDEZIZ

3+0€0+5v H
{ 9SeD peo

T :obed ‘Wa z0:T TzZ0Z ‘8 Ioquedsq ‘Aepssupspm :93eQ :I=ubTtssa
swexg juoxd 68cTZT\soTdwes\sqor\eiea Ss¥d =Ovds\sebeoeds\:D :u3ied
QALIWIT ONILTASNOD INUYNOSHI - 00 7T SS¥D HOVJIS



CLIENT

; — 4
/Qa = ,7L1 / D /S?LH ! unc)! rmsmamowﬂmesﬂﬁmm
SUBJECT
DSA» ?D blﬂod!@ “_ .E;f‘ o 7—544//2 }%c( ,I){ Bringing places & spaces to life
FILE No. PAG OF
> [21 359 2/ 72

BY@q CKD
RgsuhHs saz Hheats 14 fe 2/
) Arars  af gowd Flaoc
= 9870 A Mambz, 2
) d:‘ﬂémaj +&Z/l§/'/¢ C,g/déhLb
Vie = St Anf fi5 Fa b/t = sho
/;7‘ T 4 D70
= 7 2 B=0.67
An= 4029, 00 i © ,
JQa_ = 7@«’57/ /p? + (/Sx /o028 7,<.<5/é/) /o5
z
//9255/ Wad
= .06 L /Y(Fo"-
Sl =005 e+ ;q{a,_P
e 05565 T 0L 0617
= 2T om
> Ydt F=ODWhkx (018702 v /f o 0-062
“o~a7
= 2257 " s
o Moo B NG
” To¢ émsjﬁﬁ QPQC}:
Vo= P s f) f [/ g )
“ VR (T R
P: 9[-6 [N Fm/: ;ﬁx 1O7857 xz?
4 9.29
o= (1,96 5 +09< a9.57) /2 ( oaa,xz
) DTy fo 9
= 679 KN | B
@ 24% ANE> !
Resonant Consulting Ltd Auckland Palmerston North Wellington
www.resonant.co.nz 098286115

Christchurch
06 356 7000

04 385 9404 033772721



CLIENT . . _ i $
Kﬂ’)’l@» L 4714 CLI. p/ S%d @M’Q} En?mﬁgﬁﬂm?sﬂgmms
SUBJECT
PS4 90 Naul 1k S+ — Teun ) = :
No. DATE PAGE OF BY CKD
FILE No VL[ %Q 25/// "ZB éL

i) focky lapacits
Vg 009 (KP fox f) L
nar
- 04 [/qu?‘éﬂ—% O0Sxadee) % 2700
. b
= 4l
& L% NE

s Loex- PI&rS

VY= 953.9pN dmbes 26
e (. 4342 J26 N oz /f 4038 23 3
bt (0F = S4B T 56078 (N
hep. %60
Le = 2320 An = 876, 2y

[\ ] dﬂl %gm/ 7[‘@/!61/¢ Cﬁ‘ﬂf;’ L;\Ebj
\/d_& = -_;Cdn{ 4 1= 7&
R

2 >
Soz 22007 5 (1or23x036h 3k ) v

N

22l x 2Z%po
- O¢%5 7 /y[f;(

*@f: 05065 Pbsx <0635 7
= 027! me

V 0.77!

— 3] 0v |/

@ %% % NBS
Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch

www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03.377 2721



resonant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

o Rasgihilai Dishct Coundl
SUBJECT I)SA oD H,&M;jﬁfa, - Tékyﬂ Hd//
OF él- CKD

FILE No. 1?/389 DATE // PA%

W) foa C,m%l’wb Capa c,{‘i“"m
é’\/P +0 -5 PVL»’)/W

Vee
A“ﬁv

P =587 N

L

fob= [ 935122556,
= Zz672 /4/\/
e (h 240 46 5><7’575)( Zl — 0035
07y/b6
/@7014‘" 14/
@ 66:% NBS !

) /%c,/q?? éﬁafm&éﬁé
Vi = 0.9(+4P 46 P,,)JZW

=oa( kYp + Ols - %)/zz)

17:6 uN
479:.@ 36 ,% MES

—
~—

? PWPGZ{' a&& L/;/ﬂgﬁu%__
Vg@ Patz £ compornas —Sqrhion 6 of NZG )P0 5 2004
cA- Pl 2 KV =10
il = P C, C(T ) he = 8.2~
(] R I\n L sa..
CH = (| + 82]) = 2.37
&
CICTP) =2.0 Tp £ 0755 .
) = [12 Tahle 5.1 & Tzo
CpLT,,) = Mgl x2-37 x2
= 5.%306
Fplq; CP(TP:’ C,p)\ Rp W < 2.6 v,
= é %0 3% [ e Ix V’P
Auckland Palmerston North Wellington Christchurch
06 356 7000 04 385 9404 03377 2721

Resonant Consulting Ltd
www.resonant.co.nz 098286115



CLIENT /Qd/rm, /72&/ D/QLWJ Ct%(,/?a reSOnant$

MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES

I A Hasdepy SF = Toan !

FILE No DATE PAGE OF BY CKD

.74 22/11)2/ 20 &l

tp-apat contineed
M= S LA//M ///\
Fr' 1055 3 3):8 IeN |
M= 3/5x I

2
= /765 itm e ren

™ A

/|
hawe- % bas @ 120 e Ps = 45 o’ [
o = S o
pMe= 0.65x 2/ w274 ( 200 - ©.59 ya15 2275 Dens®

26 ¢ Do
= 728 % iMNm 0IC

'7’41 [)pvﬁdﬁ' @ VoA WBS
;ﬁﬂﬁl '8 '\g

= «4"7 el v )
hhe y ber @ /1(% (¢A7L7‘§/// /)/4@44

As =15 o T

OMu= 095 415, 275 o -0 ~5‘Z>z446>¢75)m'6

20w [vee

~ 2.4 joNm 0/

7 fo I ES
C&rw ZF&O %,

Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 033772721



resonant$

CLIENT ). .
(a/na ,-‘/ /<¢/ p/#"\!cf /fﬂ/\ Q / MULTI-DISCIPLINARY ENGINEERING & SURVEYING SERVICES
SUBJECT
DSA 90 Haut 2ps Sl — Tpun bl
FILE No. DATE PAGE OF CKD
/2] 58 2 3/// Ya¥, 3/ é =
m.‘szfw. ; bmvj{:\ /f);:lr‘ bmc‘ /c‘?’ = F;’&ﬁf/ Pdvf’(/ dﬁr{' 1 E:f;{_ ’ r? :,’j’ } "_HL
oo r Ofte- = By 136 = [56-8 b [
Vide
— 052

éﬁtj/ﬁ‘!f””é’g Pl alll
haight - agoeomad |
m¥ —

Oy —

.'!Q)DWF Smppw’ﬁ §¢ M,QNWW /ww/. C/*/Li@yt as e
/& & /zg?r,mceum LurWdlo  all) TP H2sY g5 }
Ak o alo ﬁ/*mp Spotings  bvder +the hreid vialk /.
(054 Byt 067) 546

- 151-8 n/

Eis 000 k18 = 1o

piles ' have 2x 9 = 27 ks

- 557 |op” /,a,/¢ |

'//\M; [4px (42 wwmb&r Ifzf e @0’\‘1/‘7' f!z(fyczf} 'pfﬂ &L@p‘ﬁz 3:3

CJ/‘? -NO

7N

/

I[¥5-57 e ez | 2P m

P I kelsleg £y, =
= O08xlxivly I ildx O.45
= G-I J¢N @ 9. % )‘V@;

byt Clz:bpﬂ" of pille Cmbdwodd wplesom

, | L &
andior ium  Yme  Zee ? e s
afeo  lbx B0 = Abom’
Y O 4
Et/h - 0 ??(0«‘5—»“ Ayo B 09) 450
: ; 20?" /lA
/O[Ia-s 2v2 ﬁmi - Tx4 = 96 Pegce? = 6\3?/«"‘?{#'{
. ' x f = \ 11
Prles 17 high = 533407 = Thikin  oses iahll
M = 2145 Al (oot @,"% &, 5%

Resonant Consulting Ltd Auckland Palmerston North Wellington Christchurch
www.resonant.co.nz 098286115 06 356 7000 04 385 9404 03377 2721



