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Official Information Request WCDHB 9373 
 
I refer to your email dated 11 November 2019 requesting the following information under the Official 
Information Act from West Coast DHB regarding Manaakitanga mental health inpatient unit.    
  
I understand the Manaakitanga mental health inpatient unit building's warrant of fitness issued by 
the Grey District Council is due to expire next year. Please provide the following information: 
 

1. Any engineering reports for the unit produced in the last five years. 
2. Any reports/documents on whether the unit meets earthquake code/reports on bringing it 

up to code. 
3. The building's warrant of fitness or other certification issued by Grey District Council in 2019 

and 2018. 
4. Any applications for 2020. 

 
Warrants of Fitness are issued annually by the responsible Territorial Authority. It confirms that 
specified systems in the compliance schedule (e.g. sprinklers) within a building have been inspected 
and maintained. 
 
The information you have requested generally will not impact issue of a Building Warrant of Fitness 
(BWOF).  Notwithstanding, please refer to the following appendices.  
 
Appendix 1 - Grey Hospital EQ rapid Assessments 23/11/2016 
Appendix 2 - Detailed Engineering Evaluation Grey Base Hospital 28/9/2012 
Appendix 3  - Building Warrant of Fitness Grey Base Hospital (expires 1 July 2020) 
 
Please note, we have redacted information pursuant to section 9(2)(a) of the Official Information Act 
to protect individual privacy. 
 
I trust that this satisfies your interest in this matter. 
 
You may, under section 28(3) of the Official Information Act, seek a review of our decision to withhold 
information by the Ombudsman.  Information about how to make a complaint is available at 
www.ombudsman.parliament.nz; or Freephone 0800 802 602. 
 

9(2)(a)

http://www.ombudsman.parliament.nz/


I trust that this satisfies your interest in this matter. 
 
Please note that this response, or an edited version of this response, may be published on the West 
Coast DHB website after your receipt of this response.  
 
Yours sincerely 
 

 
 
Carolyn Gullery 
Executive Director 
Planning, Funding & Decision Support 
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Opus International Consultants Ltd 

P +64 3 769 9330 

Greymouth Office 
23 High Street 

PO Box 365, Greymouth 7840 
New Zealand 

23 November 2016 

Craig Shaw 
Maintenance Manager 
West Coast District Health Board 
P O Box 387 
Greymouth 

Ref:  6-WWESE.10 

Property inspected – Grey Hospital Buildings (various) 

Dear Craig, 

This report confirms the verbal advice provided to you on 23 November 2016 in relation to the rapid 
structural assessments Opus undertook of the Grey Hospital Buildings listed below (on Wednesday 23 
November 2016) following the M7.8 earthquake which occurred on 14 November 2016: 

 Boiler House Building,
 Acute and Community Mental Health Building,
 Laboratory Building,
 ED / Clinical Services Building,
 Morice Ward Building (Wards 1 and 2 North Building),
 Hannan Ward Building (Wards 3 and 4 Building),
 Kitchen Block Building,
 Child and Adolescent Mental Health Services (CAMHS).

The scope of our rapid structural assessments comprised of a brief visual inspection of the Buildings to 
ascertain the level of damage sustained to the primary structure and a brief external visual inspection of 
the neighbouring buildings and structures which we reasonably believe may impact the seismic 
performance of the Building.  

Prior to carrying out these inspections we reviewed the original Opus Detailed Seismic Assessment 
Reports completed for these buildings (c2012-c2013) to confirm weaknesses identified in the 
assessments so that we could pay particular attention to these items in our inspection.  We also reviewed 
previous photos of the Boiler House to assess whether there had been any increase in cracking at the 
junction between the Boiler House and Generator Buildings, and along the eastern wall of the Boiler 
House building. 

The scope of our inspection is further detailed in the Earthquake Rapid Assessment Forms, which are 
attached to this letter.  

Inspection Summary 

In summary, our inspections noted the following observed damage: 

 Negligible damage noted to buildings.  Some cracking may have anecdotally worsened but
generally no evidence of new damage to building.
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Unless noted otherwise on the Earthquake Rapid Assessment Forms, we have not inspected any non-
structural hazards.   

Based on our inspections, it is our assessment that the Building’s seismic performance has not been 
significantly affected. The Buildings listed may therefore be occupied on the same basis as prior to the 
Earthquake. However, if you become aware of any changes in seismic performance of the neighbouring 
buildings or structures, please contact us immediately as the change may impact this assessment.  In 
addition, aftershocks may cause more damage that may change this assessment and warrant further 
inspection of the building and/or neighbouring buildings or structures.   

Although it is our assessment that the seismic performance of the buildings listed has not been 
significantly affected, if you are aware that a Building was Earthquake Prone or is subject to strengthening 
requirements, we recommend that you review the strengthening actions to ensure that they are still fit for 
purpose. 

We also recommend building maintenance staff carry out a full walk through of the entire hospital to 
identify any loose / damaged ceiling tiles so that these can be immediately repaired or replaced. 

Do not hesitate to contact me if you require any further assistance. 

Regards 

, Senior Structural Engineer,  

 

Encl.:  Earthquake Rapid Assessment Forms 
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Executive Summary 

The West Coast District Health Board appointed Opus International Consultants (Opus) to carry 
out a detailed seismic assessment of the Acute & Community Mental Health building at Grey Base 
Hospital in Greymouth. The key outcome required of this assessment was to ascertain the 
anticipated seismic performance of the structure and to compare this performance with current 
design standards. Opus was also asked to provide conceptual strengthening options to improve 
the building’s seismic performance, with a target of meeting at least 67% of the New Building 
Standard (%NBS) for a building with Importance Level 2 (IL2).   

Findings of the assessment are: 

a) The building has a seismic capacity of 19%NBS along the building (North-South) and 
15%NBS across the building (East-West). Therefore this building is classified as 
Earthquake Prone, as defined by the Building Act, and is a High Risk building when 
classified in accordance with NZSEE [2].    
 
Strengthening is required under the Building Act (2004) and Greymouth District Council 
(GDC) policy on Earthquake Prone Buildings [6]. GDC policy requires this building to be 
strengthened to achieve a minimum seismic performance of 67% NBS within 12 years. 

b) Liquefaction and lateral spreading damage is not expected in an Ultimate Limit State (ULS) 
earthquake at the site. Any differential settlement would be due to large cyclic loads 
causing permanent settlements of the foundations. These differential settlements are hard 
to quantify, but generally are reasonably minor should not cause any issues from an ULS 
perspective.   

c) A broad design concept to bring the building up to 67%NBS has been considered. 

Possible strengthening to improve seismic performance of the building could include the 
following: 

 Develop a bracing plan, calculating the length, type and location of new bracing 
elements required on the first floor, and 

 Remove existing first floor timber framed wall linings, install required hold-down 
restraints at the base of the wall and re-line walls with GIB bracing, or 

 Install steel straps with hold downs over the top of existing timber walls to act as 
bracing bays.  Note that given the obtrusive nature of this strengthening option, it is 
unlikely to be a suitable long term solution. 

Recommendations: 

As this building is Earthquake Prone, GDC policy [6] requires strengthening work to improve the 
building performance to a minimum of 67%NBS to be completed within 12 years.  
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We recommend that a staged strengthening approach as detailed below is followed in order to 
understand and manage the economic impact of any proposed remedial actions.  Specifically we 
recommend that: 
  
a) The implications of the IL2 classification for this building be carefully considered prior to 

carrying out any future works on this building, noting that with an IL2 classification, this 
building is not expected to remain operational post-disaster. 

An IL2 classification may also limit future use of the building. 

b) An outline scheme for structural strengthening – with a view to achieving at least 67%NBS 
should be further developed followed by costing by a quantity surveyor. 

c) A quantity surveyor is engaged to determine the costs for strengthening the building. 

d) Detailed design of a scheme for the strengthening of the structure is carried out. 

In addition to the seismic strengthening scheme, there are several issues that were identified 
during the inspection that warrant further investigation: 

 There is cracking and possibly spalling of concrete on the vent sills in the lower 
ground floor external walls on gridline K between gridline 1 and 8.  This type of 
deterioration has also been identified elsewhere in the hospital and we recommend 
that chloride intrusion testing be carried out.  This will help to identify whether there 
are any major issues with concrete deterioration of the building. 

 There is extensive cracking in lower ground floor walls surrounding the storage area 
between gridline 1 and 8 and gridline K and M.  These walls have been plastered 
and the reason why is unclear. This may indicate some underlying issue which we 
recommend be investigated further. 

 The brick veneers at lower ground level are typically pulling away from the concrete 
walls behind. This may be due to the corrosion of galvanised tie wires behind the 
brick veneers. It is recommended that some brickwork be removed to allow for 
inspection of the tie-back and the investigation of other possible causes for the 
separation. The ground floor brick veneers were not inspected and we recommend 
that any further investigation / inspection include these also. 
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1 Introduction 

Opus International Consultants Limited (Opus) has been engaged by the West Coast District 
Health Board (WCDHB) to undertake a detailed seismic assessment of the Acute & Community 
Mental Health Services Building at Grey Base Hospital in Greymouth. 

The purpose of the assessment is to determine the likely seismic performance of the building and 
also if the building is classed as being Earthquake Prone in accordance with the Building Act 2004. 

The seismic assessment and reporting have been undertaken based on the qualitative and 
quantitative procedures detailed in the Detailed Engineering Evaluation Procedure (DEEP) 
document (draft) issued by the Structural Engineering Society (SESOC) on 19 July 2011. 

It was advised by the WCDHB that the Acute & Community Mental Health Building is to be 
assessed as an Importance Level 2 (IL2) building.  

Definitions of an IL2 building can be found in AS/NZS 1170.0:2002 (Structural design actions 
Standard) [10].  The definition of an IL2 building (extract from Table 3.2 [10]) is: “Normal structures 
and structures not in other importance levels”. 

This designation will require the earthquake return period factor for the ultimate limit state of 
Ru = 1.0 (over an assumed building design life of 50 years) to be used.  For the same design life an 
IL3  building has an earthquake return period factor of Ru = 1.3.  Practically this means that an IL3 
building is expected to withstand an earthquake of approximately 30% stronger than that expected 
of an IL2 building. 

2 Compliance 

This section contains a brief summary of the requirements of the various statutes and authorities 
that control activities in relation to buildings in New Zealand at present. 

2.1 Building Act 

Several sections of the Building Act are relevant when considering structural requirements: 

Section 112 - Alterations 

This section requires that an existing building complies with the relevant sections of the 
Building Code to at least the extent that it did prior to the alteration. 

This effectively means that a building cannot be weakened as a result of an alteration 
(including partial demolition). 

Section 115 – Change of Use 

This section requires that the territorial authority (in this case Grey District Council (GDC)) 
is satisfied that the building with a new use complies with the relevant sections of the 
Building Code ‘as near as is reasonably practicable’.  
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This is typically interpreted by GDC as being between 67% and 100% of the strength of an 
equivalent new building.  

Section 122 – Earthquake Prone Buildings 

This section defines a building as earthquake prone if its ultimate capacity would be 
exceeded in a ‘moderate earthquake’ and it would be likely to collapse causing injury or 
death, or damage to other property.  

A moderate earthquake is defined by the building regulations as one that would generate 
loads 33% of those used to design an equivalent new building on the same site. 

Section 124 – Powers of Territorial Authorities 

This section gives the territorial authority the power to require strengthening work within 
specified timeframes or to close and prevent occupancy to any building defined as 
dangerous or earthquake prone. 

Section 131 – Earthquake Prone Building Policy 

This section requires the territorial authority to adopt a specific policy for earthquake prone, 
dangerous and insanitary buildings. 

2.2 Grey District Council Policy 

Grey District Council adopted their Earthquake Prone, Dangerous and Insanitary Building 
Policy in 2006. This policy was amended in 2011 and an updated policy was adopted on 14 
February 2011 [6]. 

The 2011 amendment includes the following: 

 An audit process for identifying pre-1976 potentially Earthquake Prone commercial 
buildings within the 2011 financial year. 

 The introduction of maximum timeframes for undertaking further structural assessment 
of buildings identified through the GDC audit process as being potentially Earthquake 
Prone. 

 The introduction of maximum timeframes for strengthening Earthquake Prone buildings 
(1-25 years) dependant on the importance level and age of the building. 

2.3 Building Code 

The New Zealand Building Code outlines performance standards for buildings and the 
Building Act requires that all new buildings comply with this code. Compliance Documents 
published by the Department of Building and Housing can be used to demonstrate 
compliance with the Building Code. 
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2.4 Institution of Professional Engineers New Zealand (IPENZ) Code of Ethics 

One of the core ethical values of professional engineers in New Zealand is the protection of 
life and safeguarding of people.  The IPENZ Code of Ethics requires that:  

Members shall recognise the need to protect life and to safeguard people, and in their 
engineering activities shall act to address this need. 

1. Giving Priority to the safety and well-being of the community and having regard to 
this principle in assessing obligations to clients, employers and colleagues. 

2. Ensuring that responsible steps are taken to minimise the risk of loss of life, injury or 
suffering which may result from your engineering activities, either directly or 
indirectly. 

All recommendations on building occupancy and access must be made with these 
fundamental obligations in mind.  

3 Earthquake Resistance Standards 

For this assessment, the building’s earthquake resistance is compared with the current New 
Zealand Building Code requirements for a new building constructed on the site. This is expressed 
as a percentage of new building standard (%NBS). The loadings are in accordance with the current 
earthquake loading standard NZS1170.5 [1]. 

A generally accepted classification of earthquake risk for existing buildings in terms of %NBS that 
has been proposed by the NZSEE 2006 [2] is presented in Figure 3.1 below. 

 

Description Grade Risk %NBS 
Existing Building 
Structural 
Performance 

 Improvement of Structural Performance 

          Legal Requirement  NZSEE Recommendation 

Low Risk 
Building A or B Low Above 67 

Acceptable 
(improvement may 
be desirable) 

 The Building Act sets 
no required level of 
structural improvement 
(unless change in use) 
This is for each TA to 
decide. Improvement is 
not limited to 34%NBS. 

100%NBS desirable. 
Improvement should  
achieve at least 67%NBS 

 

 

Moderate 
Risk 
Building 

C Moderate 34 to 66 
Acceptable legally. 
Improvement 
recommended 

 Not recommended. 
Acceptable only in 
exceptional circumstances 

 

 

High Risk 
Building D or E High 33 or 

lower 

Unacceptable 
(Improvement 
required under 
Act) 

 

Unacceptable Unacceptable  

 
        

Figure 3.1: NZSEE Risk Classifications Extracted from table 2.2 of the NZSEE 2006 AISPBE 
Guidelines 
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Table 3.1 below compares the percentage NBS to the relative risk of the building failing in a 
seismic event with a 10% risk of exceedance in 50 years (i.e. 0.2% in the next year)  

Percentage of New 
Building Standard (%NBS) 

Relative Risk 
(Approximate) 

>100 <1 time 

80-100 1-2 times 

67-80 2-5 times 

33-67 5-10 times 

20-33 10-25 times 

<20 >25 times 
 

Table 3.1: %NBS compared to relative risk of failure 

3.1 Minimum and Recommended Standards 

Based on governing policy and recent observations, Opus makes the following general 
recommendations: 

3.1.1 Cordoning 

 Where there is an overhead falling hazard or potential collapse hazard of the 
building, the areas of concern should be cordoned off to prevent access (for 
guidance with this issue refer to GDC guidelines on Dangerous Buildings [6]).  

3.1.2 Strengthening 

 Industry guidelines (NZSEE 2006 [2]) strongly recommend that every effort be made 
to achieve improvement to at least 67%NBS. A strengthening solution to anything 
less than 67%NBS would not provide an adequate reduction to the level of risk. 

 GDC policy [6] requires Earthquake Prone buildings of Importance Level 2 (IL2) be 
strengthened to a minimum of 67% NBS.  The GDC policy [6] requires an 
Earthquake Prone building, designed to the 1976 codes be strengthened within 
twelve years. 

 It should be noted that full compliance with the current building code requires 
building strength of 100%NBS.  

3.1.3 Our Ethical Obligation 

 In accordance with the IPENZ code of ethics, we have a duty of care to the public. 
This obligation requires us to identify and inform GDC of potentially dangerous 
buildings; this would include earthquake prone buildings. 
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4 Background Information 

4.1 Building Description 

The Grey Base Hospital – Acute & Community Mental Health Services Building is a two 
storey Reinforced Concrete (RC) dual frame / wall building with internal timber framed first 
floor walls and roof structure.  Structural drawings for the building are dated November 
1977 and the building is believed to have been constructed circa 1978.  Figure 4.1 below 
shows an aerial view of the building. 

  

Figure 4.1: Aerial photo showing location of the Acute & Community Mental Health 
Services building at Grey Base Hospital. 

 
The building contains both irregular geometries in plan and elevation. The north-western 
end of the building consists of two storeys plus a basement level and has an overall plan 
dimension of 25.9m long x 26.4m wide. The south-eastern end of the building consists of 
two storeys and has an overall plan dimension of 51.4m x 10.8m. The north western and 
south eastern ends are not seismically separated. They are linked together at the ground 
and first floor level by a 140mm thick concrete slab and will behave as one under seismic 
events. 

For the purposes of this report and to keep with the naming convention used on site, the top 
level will be referred herein as the ground floor.  Below ground floor is the lower ground 
floor and beneath this is the basement. 

The ground floor structure consists of a pierced RC shear wall around the perimeter with 
internal timber framed walls supporting a timber framed roof structure. The roof structure 
consists of joists spanning between internal timber walls and external concrete walls. The 

Acute & Community 
Mental Health Services 

 

A&E Building 

Laundry / Boiler House 

Longitudinal 
(north-south) Transverse 

(east-west) 
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roof consists of a particle board overlay supporting a membrane cladding system.  The roof 
is non-trafficable and accessible for maintenance purposes only. Below the ground floor 
level, the concrete floor slab is supported on RC walls and frames.  

The foundations consist of a continuous strip foundation underneath the RC walls and 
individual pad footings underneath individual columns.  Pad footings are linked together 
with RC groundbeams. 

All stairways are cast in situ reinforced concrete.  

The building is also connected to the Physiotherapy/Laboratory Block with a linkage slab.  
There is a seismic gap of 25mm between the two structures. 

There are a number of non-structural timber framed partitions within the building separating 
various parts of the building. 

The exterior cladding consists of 110mm thick brick veneer, supported on nibs cast in the 
concrete walls. Precast concrete fins are positioned at the vertical edges of all first floor 
windows for aesthetics purposes.  These are dowelled into the concrete walls. 

Figure 4.2 below shows the building elevations. 

 

Figure 4.2: Acute & Community Mental Health Services Building Elevations 
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4.2 Building use 

The Acute & Community Mental Health Building has offices, meeting rooms and an an 
acute mental health inpatient unit located on the ground floor.  This inpatient unit provides 
overnight accomodation and is limited to a maximum of five beds.    

The lower ground floor of the building contains offices and meeting rooms. 

4.3 Gravity Load Resisting System 

The main gravity load resisting system timber framed walls and perimeter RC walls. The 
main gravity load resisting system at lower ground floor and basement level consists of RC 
frames and walls. 

The RC walls are supported on a continuous RC perimeter foundation extending around the 
building. The internal RC columns are supported on individual pad footings which are linked 
together by RC groundbeams. 

4.4 Lateral Load Resisting System 

Lateral loads are resisted in the transverse and longitudinal directions as indicated below.   

4.4.1 Transverse Loading 

Lateral loads in the transverse direction are resisted through the in-plane action of 
timber and RC walls. Timber framed bracing walls transfer the lateral loading from 
the roof level to the ground floor RC slab.  The RC slab then acts as a diaphragm to 
distribute the loads to the concrete walls below. The RC walls on gridlines 1, 6, 8, 
12, 14 and 18 then resist the majority of the lateral load through in-plane bending 
and shear. A number of bracing walls have been modified or removed since the 
building was originally built. 

4.4.2 Longitudinal Loading 

The lateral loads in the longitudinal direction are resisted through in plane action of 
timber and RC walls. Timber framed bracing walls transfer the lateral loading from 
the roof level to the ground floor RC slab.  The RC slab then acts as a diaphragm to 
distribute the loads to the concrete walls below. The RC walls on gridlines B, D, I, J, 
K, M, N and O then resist the majority of the lateral load through in-plane bending 
and shear. A number of bracing walls have been modified or removed since the 
building was originally built. 

4.5 Original Documentation 

Copies of the following drawings were provided by the client and have been used in the 
seismic assessment of this building. 
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 Grey Hospital - Obstetric Block (Structural Drawings), prepared by Bruce-Smith 
Chapman & Amos, Consulting Civil & Structural Engineers, dated November 1977, 
sheets S1 to S70. 

 Grey Hospital - Obstetric Block (Architectural Drawings), prepared by Porter and 
Martin, dated August 1977, sheets 9 to 12, 18 to 27 and 32 to 34. 

 Grey Base Hospital Redevelopment – Acute Mental Health & Community Mental 
Health Services, Hopkinson Team Architecture Ltd, dated August 2000, sheets WD-A-
415 to WD-A-437 and WD-A-499 

The available drawings have been used to confirm the structural systems on-site, 
investigate potential Critical Structural Weaknesses (CSW’s) and identify details which 
required particular attention. 

 

5 Building Inspection  

5.1 Visual Inspection 

Visual inspections of the building were carried out by Jason Davidson of Opus on 31 July, 
12 September and 13 September 2012.The purpose of these visual inspections was to 
verify information in the drawings and note changes or variations so that they could be 
considered in the seismic evaluation of the building. 

A reinforcing bar scanner was also used during these visual inspections to verify position 
and spacing of reinforcing bars noted on the structural drawings.   

Some intrusive investigation was also carried out during these inspections. The purpose of 
the intrusive investigation was to verify the construction details of the timber bracing walls 
so that an accurate bracing capacity value can be used during analysis.  Intrusive 
investigation was also used to verify reinforcing steel in one of the RC piers and one of the 
RC columns, both at lower ground level.  
 

5.2 General Observations 

The building generally appears to be in a reasonably good condition with some areas of 
concern noted: 

 There is cracking and possibly spalling of concrete on the vent sills in the lower ground 
floor external walls on gridline K between gridline 1 and 8.  This type of deterioration 
has also been identified elsewhere in the hospital.  
 

 There is extensive cracking in lower ground floor walls surrounding the storage area 
between gridline 1 and 8 and gridline K and M.  These walls have been plastered and it 
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is unclear the reason why.  
 

 The brick veneers at lower ground level are typically pulling away from the concrete 
walls. The first floor veneers were not inspected for this issue during this inspection.  

 
 

6 Detailed Seismic Assessment 

The detailed seismic assessment has been based on the NZSEE 2006 [2] guidelines for the 
“Assessment and Improvement of the Structural Performance of Buildings in Earthquakes” 
together with the “Guidance on Detailed Engineering Evaluation of Earthquake Affected Non-
residential Buildings in Canterbury, Part 2 Evaluation Procedure” [3] draft document prepared by 
the Engineering Advisory Group on 19 July 2011, and the SESOC guidelines “Practice Note – 
Design of Conventional Structural Systems Following Canterbury Earthquakes” [5] issued on 21 
December 2011.  
 

6.1 Critical Structural Weaknesses 

The term Critical Structural Weakness (CSW) refers to a component or structural feature of 
a building that could contribute to increased levels of damage or cause premature collapse 
of a building. The following potential CSW’s have been identified in this building. 

a) Based on the intrusive testing of two timber bracing walls, it was identified that the 
walls are GIB lined but do not have bolted fixings to the concrete floor. They are 
nailed to the floor with Ramset or similar fasteners.  We believe the walls are 
unlikely to meet the NZS3604:2011 requirements for fixing to the floor.  As a result, 
it is possible that the walls may be overturned or slide along the floor during a 
seismic event, limiting their lateral load carrying capacity. 

6.2 Quantitative Assessment Methodology 

The probable seismic performance of the building has been assessed in accordance with 
the recommendations of the NZSEE publication “Assessment and Improvement of the 
Structural Performance of Buildings in Earthquakes” [2] dated June 2006 (Including 
Corrigendum No.1).  The following sections in particular have been used in this 
assessment: 

 Section 7 “Detailed Assessment of Reinforced Concrete Structures” 

 Section 11 “Detailed Assessment Timber Structures”. 

The probable Earthquake loading for this building has been calculated from NZS 1170 - 
Structural design actions, Part 5 Earthquake Action [1]. The building has been classed as 
Importance Level 2 (IL2) in accordance with AS/NZS1170.0 as the client has advised that it 
is not critical for this building to remain operational post–earthquake.    
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The building has been assessed using a force based approach by applying the forces that 
may be expected to be applied to the building by the design earthquake.  Calculations were 
made in respect of several wall elements of the building in order to assess their likely 
performance in an earthquake.  This performance has been measured as a %NBS (New 
Building Standard), that is as a percentage of the capacity that would be required for the 
design of an equivalent new building on this site. 

As the building can be considered to be irregular in plan, a 3D model of the building has 
been developed using the structural analysis software ETABS. A modal response spectrum 
analysis was undertaken to capture the effect of the irregular form on the building response 
to earthquake actions, including the effects of the higher dynamic mode shapes. 

6.3 Limitations and Assumptions in Results 

Our analysis and assessment is based on an assessment of the building in its original 
condition. 

The results have been reported as a %NBS and the stated value is that obtained from our 
analysis and assessment.  Despite the use of best national and international practice in this 
analysis and assessment, this value contains uncertainty due to the many assumptions and 
simplifications which are made during the assessment. These include: 

 The normal variation in material properties which change from batch to batch. 

 Approximations made in the assessment of the capacity of each element. 

6.4 Seismic Coefficient Factors 

The following seismic coefficient factors have been used in the evaluation of this building: 

 Design life of building = 50 years, refer NZS1170.5 [1]. 

 Soil class C (shallow), refer NZS1170.5 [1] and Grey Base Hospital Geotechnical 
Assessment Report [8]. 

 Building Importance Level 3, refer AS/NZS1170.0. 

 Seismic risk factor Ru = 1.3 

 Seismic zone factor Z = 0.37, refer NZS1170.5 

 Ductility  = 1.5 (reinforced concrete) and 1.25 (timber framed bracing walls) 

 Parts Acceleration in accordance with Section 8 of NZS1170.5 to calculate the seismic 
forces on the ground floor timber framed walls. 
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6.5 Material Properties 

Assessments of material strengths have been based on limited drawings and site 
inspections.  Characteristic material properties have been typically based on NZSEE 
guidance [2] and the Transit New Zealand Bridge Manual [7].  Probable material strengths 
have been used for the assessment of member capacities in accordance with NZSEE 
guidance [2]. 

The following probable material properties have been used in the assessment: 

 f’c = 25MPa (concrete nominal compressive strength) 

 fy = 275MPa (reinforcing steel nominal yield stress) 

Based on the intrusive testing conducted on the timber bracing walls, it was found that the 
bracing walls are GIB lined, but do not have bolted fixings to the concrete floor.  Instead 
they are nailed to the concrete floor slab.  Hence the conservative valued strength of 3kN/m 
with a strength reduction factor of 0.7 provided in Table 11.1 of NZSEE guidance [2] was 
adopted.  This is comparable to the bracing unit rating of GS1-N and GS2-N, both of which 
do not require additional end hold down fastenings and are rated to have 60 bracing unit 
per metre (3kN/m). [9] 

We understand from information provided that a bracing schedule was not completed 
during the c.2000 refurbishment.  Therefore it appears that the new internal walls were 
designed and constructed as internal partitions only and not as bracing walls. However, we 
have assumed that these c.2000 internal walls have a nominal bracing capacity as the 
drawings indicated that they are lined with 9.5mm GIB board and that the hold-down detail 
is likely to be equivalent or better than the original timber bracing wall. 

The following soil characteristics have been provided by Hayden Bowen from Tonkin and 
Taylor for assessing the capacity of the shallow pad foundations: 

 Minimum ultimate bearing strength of ground = 210kPa. 

6.6 Quantitative Assessment 

A summary of the structural performance of the building is shown in the following table. 
Note that the values given represent the worst performing elements in the building, as these 
effectively define the building’s capacity. Other elements within the building may have 
significantly greater capacity when compared with the governing elements. This will be 
considered further when developing the strengthening options. 
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Structural 
Element/System 

Failure mode or description of limiting criteria 
based on capacity of critical element. 

Critical 
Structural 
Weakness and 
Collapse Hazard 

% NBS 
based on 
calculated 
capacity 

Concrete walls below 
ground floor – East 
West direction 

In plane bending and shear of concrete walls. No 100% 

Concrete walls below 
ground floor – North 
South direction  

In plane bending and shear of concrete walls. No 100% 

Timber framed bracing  
walls at ground floor  – 
East West direction 

In plane bending and shear of timber framed walls. No 15% 

Timber framed bracing 
walls at ground floor  – 
North South direction  

In plane bending and shear of timber framed walls. No 19% 

 
Table 6.1: Summary of Seismic Performance 

6.7 Discussion of Results 

The quantitative assessment of this building indicates that the building has the following 
seismic capacity: 

 Seismic capacity in transverse direction (East – West direction) = 12%NBS. 

 Seismic capacity in longitudinal direction (North – South direction) = 15%NBS. 

The seismic capacity of the concrete framed and walled structure below ground floor has 
been assessed to be >100%NBS. 

The predicted lateral deflection of the ground floor slab under the design seismic event is 
less than the 25mm gap provided due to the relatively stiff wall structure. This deflection is 
well within the 2.5% code drift limit.  The small deflection and the fact that the stairs are 
constructed integrally with the adjacent RC walls means that the stairs are unlikely to be 
subject to additional loads (and subsequent damage or loss of function) due to being rigidly 
connected to both levels.   

The seismic capacity of the building is governed by the capacity of timber framed bracing 
walls on the ground floor level to transfer the lateral load from the roof to the ground floor 
diaphragm in both the East-West and North-South direction.  The bracing capacities of the 
timber framed bracing walls are limited due to the uncertainty in the hold-down capacity and 
nailing pattern of the walls.  We believe that the nailed fixing to the floor slab will not allow 
the full ductile bracing capacity of the timber framed walls to be achieved, rather that the 
wall may rock or slide over the slab once the nailed fixings become overstressed.   
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Based on the assessed %NBS, this building is classified as Earthquake Prone. 

It is expected that the building will sustain significant wall damage above first floor level 
under a design level earthquake (1000 year return period).  The rocking or sliding of the 
timber framed walls is still expected to be a ductile type of failure, therefore we do not 
believe the building poses a collapse risk. 

As this building is Earthquake Prone, GDC policy [6] requires strengthening work to 
improve the building performance to a minimum of 67%NBS to be completed within 12 
years.  

 

7 Summary of Geotechnical Appraisal (Tonkin and Taylor [8]) 

7.1 General 

The Geotechnical Appraisal of the Acute & Community Mental Health Services Building is 
based on structural drawings provided by the WCDHB and the Geotechnical Assessment 
Report prepared for the Canterbury District Health Board by Tonkin and Taylor [8]. The 
drawings indicate the RC walls are supported on a continuous strip footing and RC columns 
are supported on isolated pad footings which are linked together by RC groundbeams.  

The strip footing is typically 1.0m wide and is founded 1.0m below the ground surface.  The 
isolated pad footings vary in size and are linked together with a 450mm wide groundbeam. 

7.2 Geotechnical Appraisal 

Based on the Geotechnical Assessment Report the area should be classed as a shallow 
soil site, ground class C in terms of NZS1170.5. The assessment result was based on four 
machine drilled boreholes to a maximum depth of 18.45m below ground level with Standard 
Penetration Tests (SPTs) at 1.5m intervals. Mudstone bedrock was encountered in two of 
the boreholes at depths of 15m and 17m below ground level. 

The soil profile at the site was found to be 0-3m medium dense sand and gravel overlaying 
3-12.5m of soft silt. Beyond that is very dense gravel.   

7.3 Summary and Recommendations 

The town of Greymouth has a high risk of intense seismic shaking. Associated with this 
shaking risk are some secondary earthquake risks that are site specific such as 
liquefaction. 

The Grey Base Hospital site is identified as having a low potential for liquefaction induced 
ground damage. This is due the high permeability and density of the gravel and the high 
fine grain particles of the soft silt layers. Hence both layers are considered to be non-
liquefiable.  
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As a result, liquefaction and lateral spreading damage is not expected in an ULS 
earthquake at the site. Any differential settlement would be due to large cyclic loads 
causing permanent settlements of the foundations. These differential settlements are hard 
to quantify, but generally are reasonably minor and should not cause any issues from an 
ULS perspective. 

 

8 Remedial Options 

The Acute & Community Mental Health building is Earthquake Prone and therefore requires 
strengthening under the Building Act.  According to the Earthquake Prone building policy adopted 
by the GDC, it is required to be strengthened to a minimum of 67%NBS or be demolished within 12 
years [6]. 

Possible strengthening concepts to improve the seismic performance of the building could include 
the following: 

 Develop a bracing plan, calculating the length, type and location of new bracing elements 
required on the first floor, and 

 Remove existing first floor timber framed wall linings, install required hold-down restraints at 
the base of the wall and re-line walls with GIB bracing, or 

 Install steel straps with hold downs over the top of existing timber walls to act as bracing 
bays.  Note that given the obtrusive nature of this strengthening option, it is unlikely to be a 
suitable long term solution. 

 

9 Conclusions 

The seismic performance of the Acute & Community Mental Health Services building has been 
assessed as: 

 Seismic capacity above ground floor in the transverse direction (east – west) = 15%NBS. 

 Seismic capacity above ground floor in the longitudinal direction (north – south) = 19%NBS. 

 Seismic capacity below ground floor in both directions = 100%NBS 

The building is therefore classed as Earthquake Prone as it has a seismic capacity of less than 
33%NBS. 

It is expected that the building will sustain significant damage under a design level earthquake 
(500 year return period) and the building is classed as a “high risk” building.  However we do not 
believe that it poses a collapse risk. 
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This building requires strengthening in accordance with the policy adopted by GDC [6], to a 
minimum of 67% NBS or be demolished within 12 years. 

 

10 Recommendations 

We recommend that a staged strengthening approach as detailed below is followed in order to 
understand and manage the economic impact of any proposed remedial actions.  Specifically we 
recommend that: 
  
a) The implications of the IL2 classification for this building be carefully considered prior to 

carrying out any future works on this building, noting that with an IL2 classification, this 
building is not expected to remain operational post-disaster. 

An IL2 classification may also limit future use of the building. 

b) An outline scheme for structural strengthening – with a view to achieving at least 67%NBS 
should be further developed followed by costing by a quantity surveyor. 

c) A quantity surveyor is engaged to determine the costs for strengthening the building. 

d) Detailed design of a scheme for the strengthening of the structure is carried out. 

In addition to the seismic strengthening scheme, there are several issues that were identified 
during the inspection that warrant further investigation: 

 There is cracking and possibly spalling of concrete on the vent sills in the lower ground floor 
external walls on gridline K between gridline 1 and 8.  This type of deterioration has also 
been identified elsewhere in the hospital and we recommend that chloride intrusion testing 
be carried out.  This will help to identify whether there are any major issues with concrete 
deterioration of the building. 

 There is extensive cracking in lower ground floor walls surrounding the storage area 
between gridline 1 and 8 and gridline K and M.  These walls have been plastered and the 
reason why is unclear. This may indicate some underlying issue which we recommend be 
investigated further. 

 The brick veneers at lower ground level are typically pulling away from the concrete walls 
behind. This may be due to the corrosion of galvanised tie wires behind the brick veneers. It 
is recommended that some brickwork be removed to allow for inspection of the tie-back and 
the investigation of other possible causes for the separation. The ground floor brick veneers 
were not inspected and we recommend that any further investigation / inspection include 
these also. 
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11 Limitations 

a) This report is based on a visual inspection of the structure of the Acute & Community Mental 
Health Services building and a quantitative assessment of the building. 

b) Our professional services are performed using a degree of care and skill normally exercised, 
under similar circumstances, by reputable consultants practicing in this field at this time. 

c) This report is prepared for WCDHB to assist with assessing the seismic capacity of this 
building. It is not intended for any other party or purpose. 

 

12 References 

[1] NZS 1170.5: 2004, Structural design actions, Part 5 Earthquake actions, Standards New 
Zealand. 

[2] NZSEE: 2006, Assessment and improvement of the structural performance of buildings in 
earthquakes, New Zealand Society for Earthquake Engineering.  

[3] Engineering Advisory Group, Guidance on Detailed Engineering Evaluation of Earthquake 
Affected Non-residential Buildings in Canterbury, Part 2 Evaluation Procedure, Draft Prepared by 
the Engineering Advisory Group, Revision 5, 19 July 2011. 

[4] Engineering Advisory Group, Guidance on Detailed Engineering Evaluation of Non-
residential buildings, Part 3 Technical Guidance, Draft Prepared by the Engineering Advisory 
Group, 13 December 2011.  

[5] SESOC, Practice Note – Design of Conventional Structural Systems Following Canterbury 
Earthquakes, Structural Engineering Society of New Zealand, 21 December 2011. 

[6] Grey District Council, Earthquake-Prone, Dangerous and Insanitary Buildings Policy, 
Adopted 14 February 2011. 

[7] Transit New Zealand: Bridge Manual, Second Edition 2003 (including amendments). 

[8]  Grey Base Hospital Geotechnical Assessment prepared by Tonkin & Taylor Ltd for 
Canterbury District Health Board, August 2012.  T&T Ref: 53097  

[9] GIB, GIB EzyBrace Systems 2011, July 2011  

[10] AS/NZS 1170.0: 2002, Structural design actions, Part 0 General Requirements, Standards 
New Zealand.

RELE
ASED U

NDER THE O
FFIC

IA
L I

NFORMATIO
N A

CT



West Coast District Health Board – Acute & Community Mental Health Services Building, 
Greymouth 
Detailed Engineering Evaluation 

  Doc Ref: 6-WCAN1.02 / 185GG 

 Date:  28 September 2012 
 

 

 

 

 

 

 
Appendix A  

PHOTOGRAPHS 

  

RELE
ASED U

NDER THE O
FFIC

IA
L I

NFORMATIO
N A

CT



West Coast District Health Board – Acute & Community Mental Health Services Building, 
Greymouth 
Detailed Engineering Evaluation 

  Doc Ref: 6-WCAN1.02 / 185GG 

 Date:  28 September 2012 
 

Acute & Community Mental Health Services Building – Grey Base 
Hospital 

No. Photo 

General 

1.  North elevation  

2.  West elevation 

3.  East elevation 

4.  Roof level 

5.  Extensive cracking in lower ground walls surrounding storage area 

6.  Cracking of concrete on the vent sills in the lower ground floor external walls 

7.  Brick veneers pulling away from concrete walls 

8.  Intrusive testing of first floor timber walls 
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Photo 1: North elevation 

 
Photo 2: West elevation 
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Photo 3: East elevation 

  
Photo 4: Roof level 

RELE
ASED U

NDER THE O
FFIC

IA
L I

NFORMATIO
N A

CT



West Coast District Health Board – Acute & Community Mental Health Services Building, 
Greymouth 
Detailed Engineering Evaluation 

  Doc Ref: 6-WCAN1.02 / 185GG 

 Date:  28 September 2012 
 

 
 Photo 5: Extensive cracking in lower ground walls surrounding storage area 

 
Photo 6: Cracking of concrete on the vent sills in the lower ground floor external walls 
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Photo 7: Brick veneers pulling away from concrete walls 

 
Photo 8: Intrusive testing of first floor timber walls 
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Acute & Community Mental Health Service Building – Grey Base 
Hospital 

No. Drawings 

General 

1.  S2 – Grey Hospital Obstetric Block, Foundation Plan  

2.  S3 – Grey Hospital Obstetric Block, Basement Plan 

3.  S4 – Grey Hospital Obstetric Block, Lower Ground Floor Plan  

4.  S5 – Grey Hospital Obstetric Block, Ground Floor Layout  

5.  S7 – Grey Hospital Obstetric Block, Perimeter Wall on Line 6  

6.  S9 – Grey Hospital Obstetric Block, Interior Columns From Basement Level 

7.  S25 – Grey Hospital Obstetric Block, Perimeter Walls on Line B 

8.  S50 – Grey Hospital Obstetric Block, Ground Floor Beams Lines C & D 

9.  9 – Grey Hospital Obstetric Block, Sections F-F – K-K  

10.  10 – Grey Hospital Obstetric Block, Sections L-L – Y-Y  

11.  12 – Grey Hospital Obstetric Block, Brickwork Details, Concrete Finishes  

12.  20A -Grey Hospital Obstetric Block, Ground Floor Partitions & Strapping Plan & 
Details  

13.  21 – Grey Hospital Obstetric Block, Timber Roof Beams Plans  

14.  24 – Grey Hospital Obstetric Block, Ground Floor Ceiling Framing Plan  

15.  WD-A-402 – Grey Base Hospital Redevelopment, Construction Plan 
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Appendix C  

QUANTITATIVE ASSESSMENT METHODOLOGY AND ASSUMPTIONS 

  

RELE
ASED U

NDER THE O
FFIC

IA
L I

NFORMATIO
N A

CT



West Coast District Health Board – Acute & Community Mental Health Services Building, 
Greymouth 
Detailed Engineering Evaluation 

  Doc Ref: 6-WCAN1.02 / 185GG 

 Date:  28 September 2012 
 

 
Reinforced Concrete Walls and Frames 

C1. Analysis Parameters 

The following parameters are used for the seismic analysis: 

 Site soil category     Cl.  3.1.3, NZS1170.5 
C (shallow soil) 

 Seismic hazard factor   Cl.  2.2.14B, B1/VM1 
Z = 0.37 

 Return period factor    Table 3.5, NZS1170.5   
Ru = 1.0 (Importance Level 3 structure, 50 year design life) 

 Ductility factor    Cl.  2.6.1.2, NZS3101:2006 
 = 1-1.5 

 Material properties (based on Transit New Zealand Bridge Manual Section 6) 
 

Concrete nominal compressive strength, f’c (MPa) 
25 

Mild reinforcing nominal yield strength, fy (MPa) 
275 

Table C1: Analysis Material Properties 

 Effective section properties  

 
TableC2: Effective section properties from NZS3101:2006 
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 Earthquake load combination   Cl.  4.2.2, AS/NZS1170.0  

G + Eu + EQ  
 Floor live loading    Table 3.1 Part G, AS/NZS1170.1 

 Q = 3.0 kPa 
 Earthquake combination factor  Table 4.1, AS/NZS1170.0 

 E = 0.3  
 Building seismic weight    Cl.  4.2, NZS1170.5 

Wt = G + EQ 
Wt = 27,650 kN 
 

C2. Assessment Methodology 

Static & Modal Response Spectrum Analysis 

The seismic assessment was undertaken by completing static and Modal Response Spectrum 
(MRS) analyses for the building in accordance with NZS 1170.5:2004. 

A 3D model was set up using the structural analysis program ETABS, and effective section 
properties for structural members were taken from Table C2 above. The first floor timber walls 
were not modelled. The ground floor slab was modelled as rigid diaphragms and the roof was also 
modelled as a rigid diaphragm for load distribution. 

 
Figure A4.1: ETABS model of Acute & Community Mental Health Building 
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The fundamental building periods output from ETABS are: 

Building Period -E/W direction (s) Period –N/S direction (s) 

Community and 
Mental Health 
Building 

0.05 0.06 

Table C3: Fundamental periods 

A total of 35 modes are used in the MRS analysis resulting in 97.6% and 98.8% effective 
participating mass in the E/W and N/S directions, respectively.   

An equivalent static analysis was also carried out as a consistency check of the MRS analysis 
output.  As the structure is irregular, the base shear from the MRS analysis was scaled up the 
equivalent static method base shear, as required by NZS1170.5, Clause 5.2.2.2.  The base shears 
resulting from the equivalent static method are: 

Building Base shear -E/W direction (kN) Base shear –N/S direction (kN) 

Equivalent Static MRS Equivalent Static MRS 

Community and 
Mental Health 

19950 12150 19950 13550 

Table C4: Base shear from analysis 

The forces from the MRS analysis were scaled up by 1.64 and 1.47 in the E/W and N/S directions, 
respectively. The design actions were applied separately in each perpendicular direction as 
required by NZS1170.5, Clause 5.3.1.1. 

Timber walls 
 
C3. Analysis Parameters 

The following parameters are used for the seismic analysis: 

 Site soil category     Cl.  3.1.3, NZS1170.5 
C (shallow soil) 

 Seismic hazard factor   Cl.  2.2.14B, B1/VM1 
Z = 0.37 

 Return period factor    Table 3.5, NZS1170.5   
Ru = 1.0 (Importance Level 3 structure, 50 year design life) 

 Part risk factor    Table 8.1 NZS1170.5 
Rp = 1.0 

 Ductility of the part    Table 8.2 NZS1170.5 
 = 1.25 

 Period of the part    Estimated 
Tp = 0.4 

 Bracing capacity    Table 11.1 NZSEE 
 

Gypsum wall board, unblocked edges 3kN/m each side (Φ = 0.7) 

RELE
ASED U

NDER THE O
FFIC

IA
L I

NFORMATIO
N A

CT



West Coast District Health Board – Acute & Community Mental Health Services Building, 
Greymouth 
Detailed Engineering Evaluation 

  Doc Ref: 6-WCAN1.02 / 185GG 

 Date:  28 September 2012 
 

 
 Roof dead load (framing + cladding) Estimated 

G = 0.75 kPa    
 Roof live loading     Table 3.2 R2, AS/NZS1170.1 

Q = 0.25 kPa  
 Earthquake combination factor  Table 4.1, AS/NZS1170.0 

 E = 0.3  
 

C4. Assessment Methodology 

The diaphragm system in the roof is the GIB board ceiling. It is considered as a flexible diaphragm 
system and hence the seismic forces will be distributed roughly based on tributary area to its 
adjacent load resisting element.  
 
To calculate the seismic forces acting on the timber walls, the total roof area that can be distributed 
to the exterior concrete walls was subtracted out the total roof area. It was then multiplied by the 
seismic mass and the parts acceleration factor in accordance with section 8 of NZS1170.5 
assuming a ductility factor of 1.25.  
 
The total seismic force was then divided by 2.1kN/m (0.7 x 3kN/m) to calculate the total length of 
wall required as the GIB walls are fairly evenly distributed. The length was wall required was 
compared to the length of wall provided to come up with a %NBS. 
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APPENDIX 3
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